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ABSTRACT

In a newly explored kinematic condition which is extremely hot and dense, the asymptotic

freedom feature of Quantum Chromodynamics (QCD) predicts a decon�ned phase of nuclear

matter, known as quark-gluon plasma (QGP), where quarks and gluons can move freely

like a perfect liquid. The QGP can be produced using the Relativistic Heavy-Ion Collider

at Brookhaven National Laboratory. During these collisions, high momentum partons are

produced. These partons fragment into jets which are collimated sprays of particles. In

the case that the QGP is formed, these hard partons lose energy when traversing the QGP.

Therefore, the resulting jets are modi�ed, which is observed as a angular broadening and

modi�cation of momentum distribution of jet particles. Hence, the study of jet modi�cations



helps to understand the properties of the QGP. In this research, jets are studied using� 0-

hadron azimuth correlations which use high momentum neutral pions as triggers to indicate

the present of a jet. The azimuth correlations, known as jet functions, between the trigger� 0

and the charged hadrons are corrected for detector e�ciency and underlying 
ow harmonics

up to the fourth order. The jet functions are used to extract angular width and per trigger

yields of the jets. This research found the angular broadening and enhancement of soft jet

particles in Au + Au collisions at 200 GeV compared top+ p results, while hard jet particles

are suppressed but no signi�cant angular broadening is observed.

To be able to fully interpret the modi�cation observed in heavy-ion collisions, a deeper

understanding of the initial state of con�ned quarks in the nuclei is needed. Therefore,

the next era of nuclear physics requires an Electron-Ion Collider (EIC) to construct the

comprehensive nucleon tomography in di�erent phase spaces. This dissertation details work

performed to develop a compact aerogel ring-imaging Cherenkov detector called the mRICH

with a focusing Fresnel lens to overcome the space limitation in the EIC detector

INDEX WORDS: Quark-gluon plasma, nuclear physics, PHENIX, jet,
� 0-hadron correlation, Electron-Ion collider, modular RICH
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CHAPTER 1

Introduction

Democritus, the ancient Greek philosopher, introduced his most famous philosophy concept:

the cheese atom, an inseparable unit of cheese [1]. This philosophical idea has driven the

discovery of three categories of elementary particles and developments of the theories of

fundamental interactions. One of the theories, quantum chromodynamics (QCD), explains

how these elementary particles form the world that we observed. Interestingly, the inter-

actions between these elementary particles evolves with their environment. Just like when

cheese is heated, it becomes cheese fondue, when these elementary particles are heated, they

transform to a nearly perfect liquid.

This introductory chapter will brie
y describe the concept of elementary particles and

QCD, and then detail the making of this perfect particle soup in the laboratory along with

methods of studying its properties.

1.1 Standard Model

We, humans, have spent thousand of years trying to understand the fundamental elements of

the universe. We have found that there are three categories of elementary particles that make

up this world with di�erent properties and roles which can be summarised in the standard

model of particle physics.

The standard model is the theory that describes the elementary particles and their in-

teractions. All the visible matter in this universe is comprised of quarks, leptons and their

anti-particles. Quarks and leptons are fermions, that is, spin-half particles. Quarks and
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Figure 1.1: Stand model of elementary particles which are categorized into quarks (purple),
leptons (green) and force carriers (blue). The particle properties such as mass, charge, spin,
and name are labeled in each grid [2].

leptons have unique mass and 
avor which is denoted by a unique name or a letter, as shown

in Figure 1.1. Quarks are particles that carry fractional electric charge and color charge,

while leptons are particles with integer electric charge and are colorless. The third type of

particles, which shown at the right most column of Figure 1.1, are bosons with integer spin.

These particles are called force carriers, as they associate with di�erent forces and mediate

the interaction between particles.

Both quarks and leptons experience the weak interaction whose force carriers are the W

and Z bosons. The weak interaction is described by quantum 
avordynamics (QFD). All

electrically charged particles also experience the electromagnetic interaction whose force

carrier is the photon. The electromagnetic interaction, which is described by quantum

electrodynamics (QED), was uni�ed with the weak interaction in the electroweak interactions
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introduced in [3{5].

Only quarks, which have color charge, experience the strong force whose force carrier is

the gluon. The nucleus is composed of particle containing quarks and gluons. The strong

interaction is described by Quantum Chromodynamics (QCD) which is the focus of this

study. This chapter will brie
y explain QCD, the questions raised by QCD, and how can we

�nd the answers to these questions.

1.2 Quantum Chromodynamics

Quantum Chromodynamics (QCD) is the theory that describes the strong interaction be-

tween quarks and gluons, collectively referred to as partons. Quarks have six color charges,

red, blue, green, anti-red, anti-blue, and anti-green, which act in the strong interaction like

the electrical charge in the electromagnetic interaction. A gluon is massless and electrically

neutral but has eight color charge combinations, including charges that exchange colors be-

tween particles. That means gluons not only interact with quarks, but also interact with

other gluons, as shown in Figure 1.2. Therefore, the strong interaction is more complicated

than electromagnetic and weak interactions whose bosons do not interact.

Figure 1.2: Feynman diagrams of strong interactions. Left: quark-gluon interaction. Center
and Right: gluon-gluon interactions.
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The e�ective potential of a quark-antiquark pair bounded by the strong force [6] plotted

in Figure 1.3 is

V(r ) = �
a
r

+ br . (1.1)

The �rst term in Equation (1.1) gives a repulsive force between partons. This repulsive

force increases as partons become closer to each other, while the second term provides an

attractive force that is proportional to the distance between two partons. There are two

important phenomena of the strong potential: asymptotic freedom and con�nement which

distinguish the strong interaction from other fundamental forces.

11/25/16, 8:26 AMDesmos Graphing Calculator

Page 1 of 2https://www.desmos.com/calculator
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Figure 1.3: Potential (V) of quark-antiquark system as a function of particle distance (r ) in
arbitrary scale.

Con�nement

The repulsive force dominates as the distance between two partons tends to zero, but the

attractive force becomes stronger as the distance between two partons increases. Therefore,

the partons must be bound together within a certain distance. Hence, partons cannot appear
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alone. Thus, this physical world neither collapse nor fall apart. This phenomenon is known

as con�nement.

Consider a simple two-particle system with Coulomb or mechanical interactions, for ex-

ample a positron-electron pair or two particles in spring system, if the particles are being

pulled apart, these systems can be parted or broken apart if there is enough input energy.

However, because of con�nement, when a parton system, such as a quark-antiquark pair

sepas, the energy required produces another quark-antiquark pair following Einstein's Mass-

Energy Equivalence (E = mc2). Thus, regardless of how hard we pull, we can never observe

a free quark under normal conditions.

The con�ned or bound quarks are called hadrons. A hadron must have integer charge

and neutral color charge. Using the concept of optical color, color neutral can be seen in

a meson which is a quark pair with opposite colors, or a baryon which is formed by three

quarks with a (anti)red-(anti)blue-(anti)green color combination. The hadrons which will be

discussed in this thesis, are listed in table 1.1.

Table 1.1: List of hadrons discussed in this thesis
Hadron Constitutes electrical charge mass (kg) mass (GeV)

Proton p uud 1e 1:67� 10� 27 0:938
Neutron n udd 0 1:67� 10� 27 0:939

Charged kaon� � u�s, �us � 1e 8:80� 10� 28 0.494
Charged pion� � u �d, �ud � 1e 2:49� 10� 28 0.139
Neutral pion � 0 u�u, d �d 0 2:41� 10� 28 0:135
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Asymptotic Freedom

Consider the �rst term in Equation (1.1), which gives an increasing repulsive force between

partons as the partons move closer to each other. The coe�cienta in the strong potential

in Equation (1.1) can be expressed as

a =
4
3

� s; (1.2)

where the factor 4=3 is the number of gluon colors to number of quark 
avors ratio (8=6 =

4=3), and � s is the coupling constant of the strong interaction. Although the coupling

constants � for other interactions, such as electromagnetic, do not change,� s depends on

the squared momentum transferQ2 between partons as shown in Equation (1.3)

� s(Q2) =
� s(� 2)

1 + 33� 2N f

12� � � s(� 2) ln Q2

� 2

; (1.3)

whereN f is the number of 
avours of quarks that are involved in the interaction and� s(� 2)

is the reference coupling constant at squared momentum transfer� 2. Thus, � s is known

as a running constant. It is clear from Equation (1.3) that the coupling constant decreases

logarithmically with increasing Q2. The relation between� s and Q2 is also demonstrated

by experimental measurements as shown in Figure 1.4. Hence, the strength of forces in the

strong interaction decreases as the momentum transfer increases.

Furthermore, the second term in the strong potential shown in Equation (1.1) tends to

zero as the partons move so close to each other (r ! 0). Combining these two extreme
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Figure 1.4: The coupling constant,� s, of the strong interaction as a function of squared
momentum transferQ2 obtained from di�erent experiments [7].

conditions: large momentum transfer, and extremely close distance between partons, the

strong potential drastically decreases. This phenomenon is known as asymptotic freedom,

as quarks can behave as a free particle.

1.3 Quark-Gluon Plasma

Asymptotic freedom in QCD indicates that as the energy of a dense environment increases,

the bonding between partons inside a hadron decreases. Hence, the phase of the nuclear

matter changes with temperature and chemical potential as shown in the phase diagram in

Figure 1.5. In the low temperature region, partons are con�ned in hadrons. As the chemical

potential rises, the nucleons (neutrons and protons) are bound by the residual strong force

and form nuclear matter. When the temperature increases, the bonding between partons

inside the hadrons become weaker, and the hadrons start to melt. Above some critical
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temperature, the hadrons become decon�ned, and the partons can move freely. This free

state of partons is called the Quark-Gluon Plasma (QGP). Lattice QCD calculations estimate

that the critical temperature of the QGP phase transition is at 170 MeV when the energy

density is at 1 GeV/fm3 [8]. The search for the QGP can be achieved with high energy heavy-

ion collisions, which serve two purposes: testing Quantum Chromodynamics, and providing

a glimpse into the beginning of the universe.

Figure 1.5: QCD phase diagram. The curves are the phase transitions. The 900 MeV
indicator separates nuclear matter from hadron gas in low temperature.

1.4 Heavy-Ion Collider Experiments

To create the required conditions for QGP formation, physicists collide heavy ions, such

as gold, lead and copper, at nearly the speed of light. The goal of the heavy-ion collision

experiments is to map the transition of QCD matter from the hadronic phase to the QGP
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phase, and understand the properties of the QGP, including the temperature, density, and

energy transfer. This section details the evolution of the QGP produced by the heavy-ion

collisions, introduces terminology and observables used in the experiments, and details the

probes of QGP used in this study.

1.4.1 Quark-Gluon Plasma Evolution in Heavy-Ion Collisions

The following is a brief description of the evolution of the heavy-ion collisions which is also

pictured in Figure 1.6.

Before the collisions

Heavy-ion beams travel near the speed of light. The longitudinal (direction of motion)

dimension of these relativistic ions reduces, as illustrated in Figure 1.6a, because of Lorentz

contraction. Hence, the particle density of the collision system rises.

Hard scattering

In the beginning of the collisions, some of the partons inside the nucleons undergo hard

scattering, that is large momentum transfer (Q2 >> 1). These hard scattered partons later

interact with the QGP; therefore, they can be used to probe the QGP. Discussion of related

topics are included in the section 1.5.2.

QGP phase

During the collision, the temperature rises as the kinetic energy of the ions is transformed

to thermal energy. The nucleons start melting, the bonding between the partons weakens

and the QGP then forms (Figure 1.6b). The QGP phase can last for 1{10 fm/c (about
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3 � 10� 24{3 � 10� 23 seconds) depending on the initial energy [9]. The QGP then undergoes

a thermal expansion while cooling down (Figure 1.6c).

Chemical freeze-out

The temperature and density start falling as the QGP expands. Once the environment

reaches temperatures below the QGP transition phase temperature, the bonding between

the partons grows and formation of hadrons occurs (Figure 1.6d). The species of the hadrons

are determined by the 
avors of the partons inside the QGP.

Thermal freeze-out

In Figure 1.6e, the temperature is still high during chemical freeze-out, and the newly formed

hadrons are in the gas phase which has higher degrees of freedom. Hadrons scatter o� each

other until the temperature further decreases. Motion of this hadron gas slows down, and

the kinetic properties of the hadrons are then established.

Figure 1.6: QGP evolution in heavy-ion collisions. (a) The relativistic heavy ions are under
Lorentz contraction. (b) The heavy ions collide. The QGP starts to form. (c) Thermal
expansion of QGP. (d) hadronization occurs as environment cools down. (e) The kinematics
of the newly formed hadrons is determined in the thermal freeze-out stage.
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1.4.2 Variables and Terminology

Before introducing the terminology, variables and observables that are used in this study, it

is helpful to de�ne the coordinates. In a collision, two heavy-ion projectiles move along the

beam pipe which is used to de�ne thez-axis as shown in Figure 1.7a. The coordinates of

the transverse plane (xy-plane) are arbitrary and depend on the experiment or the detector

setup. The polar angle,� , is the angle between a vector and thez-axis. The azimuthal angle,

� , is the angle between thex and y components of the vector.

Figure 1.7: Di�erent perspectives of heavy-ion collisions. (a) Side view of the collisions. (b)
Transverse plane of the collisions.b is the impact parameter, which is the distance between
the centers of two ions. Participants and spectators are drawn as solid dots and open circles,
respectively.

Then, for a particle with four momentum

p = ( E; px ; py; pz); (1.4)
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pz is the longitudinal momentum, and the transverse momentum lies on thexy-plane and is

pT =
q

p2
x + p2

y: (1.5)

Pseudorapidity

Since the particles are in relativistic motion in these high energy experiments, Lorentz in-

variant variables, such as rapidity, are preferred. Rapidityy is de�ned as

y =
1
2

ln
E + pz

E � pz
: (1.6)

SinceE 2 = m2 + p2 (c = 1 in natural units), and pz = pcos� , Equation (1.6) becomes

y =
1
2

ln

p
m2 + p2 + pcos�

p
m2 + p2 � pcos�

: (1.7)

For energetic particles wherep � m, the rapidity can be reduced to

� =
1
2

ln
p + pcos�
p � pcos�

� =
1
2

ln
1 + cos�
1 � cos�

� � �
1
2

ln tan(
�
2

): (1.8)

The reduced rapidity in Equation (1.8) is known as pseudorapidity� . � as a function of�

is plotted in Figure 1.8. To be familiar with � , consider� = 0 � , 90� and 180� which give
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� = + 1 , 0 and �1 , respectively.

(a) (b)

Figure 1.8: (a) Pseudorapidity � plotted as a function of � . The blue dot is at (90� ,0).
(b) A graphic relationship between the angle (� ) and pseudorapidity (� ). The origin is at
the collision point [10].

Participants and spectators

As drawn in Figure 1.7(b), the colliding ions may not hit head-on. Therefore, only part of the

nucleons inside the ions are involved in the collisions, and participate in the formation of the

QGP. These nucleons are described as wounded, or labeled as \participants." On the other

hand, the nucleons that are not involved in the collisions are labeled as \spectators." The

events with a higher number of participants,Npart , will produce a higher multiplicity of �nal

state charged particles, as the probability of binary (nucleon-nucleon) collisions increases.

Binary collision

A binary collision is simply de�ned as the nucleon-nucleon collision, that is, a one-on-one

collision. The number of binary collisions,Ncoll , also a�ects the multiplicity of �nal charged

particles. Figure 1.9 demonstrate the steps of countingNpart and Ncoll . Collision 1 involves

Npart = 1 + 4 = 5 participants from both ions and Ncoll = 1 � 4 = 4 binary collisions. In
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the second collision, only one participant is counted as the other four participants have been

counted in collision 1.

Figure 1.9: Demonstration of counting number of participantNpart and number of binary
collision Ncoll . The solid dots and open circles are the participants and spectators, respec-
tively [11].

Impact parameter

Impact parameter,b, which describes the geometry of the collision, is de�ned as the distance

between the centers of the collided ions as drawn in Figure 1.7b. Note that Figure 1.7b

is a simpli�ed illustration where the impact parameter is parallel to thex-axis. However,

in reality, this may not be true. For a symmetric collision system,b = 0 for completely

overlapping collisions. Whenb >= 2r where r is the radius of the ions, the ions miss each

other. The completely overlapping collisions are categorized as central collisions, while those

near misses are called peripheral.

It is clear that the impact parameter a�ects the number of participants, hence the mul-

tiplicity of �nal particles. The central collisions with b = 0 have the maximum number

of participant Npart , thus highest multiplicity. The total multiplicity reduces in peripheral

events with b > 0 as Npart decreases. The relation betweenNpart and b can be described
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by the famous Glauber model which treats the nucleon collisions as a many-body system

of uncorrelated nucleons with nuclear density,� , calculated using Woods-Saxon distribu-

tion [12, 13]

� (r ) =
� 0

1 + e(r � R)=a
, (1.9)

wherer is the distance from the center of the nucleus anda is the thickness of the nucleus

shell. R = r0A1=3 is the nucleus radius, whereA is the nucleon number andr0 = 1:25 fm.

Centrality

While the impact parameter b is useful to describe the geometry of the collisions, it is

impossible to measureb directly with a detector. Therefore, an experimentally quanti�able

Figure 1.10: Cross-section illustrated as a function of charged particle multiplicityNch. The
centrality classes which are the percentile of integrated cross-section are shown under the
curve. The top two axes are the impact parameterb and number of participant Npart in the
corresponding centrality class [12].
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quantity - centrality is introduced. Centrality is the percentile class of the integrated cross-

section, � , of the charged hadron multiplicity, Nch, as illustrated in Figure 1.10. Centrality

equals to 0% refers for most central events with the highest multiplicity and 100% centrality

refer to the ultra-peripheral events with the least multiplicity.

1.5 Probing the Quark-Gluon Plasma

This section introduces two di�erent measurements to study the QGP. They are collective


ow, and jet modi�cation. Previous experimental results of these measurements and the

physics implications are also shown in this section.

1.5.1 Collective Flow

The energetic QGP can expand freely causing hydrodynamic 
ow. The shape of the 
ow

depends on the energy distribution of the QGP. Flow is measured via multiparticle angular

correlations which can be expressed as a Fourier series

N 
ow

d�
/ 1 + 2

X

n=1

hvn i cos (n[� �  n ]); (1.10)

whereN 
ow is the number of particles at an azimuth angle� and vn in Equation (1.10) are

the coe�cient of 
ow harmonics [14]. The angle n , which is known as the event plane angle

of the nth order 
ow harmonic, is the estimation of the reaction plane angle measured from

the experimentxz plane by measuring the direction of the spectator neutrons.

The �rst order harmonic v1 cos (� � ) is known as directed 
ow. As the nuclei collide,
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matter in nucleusA pushes matter in the other nucleusB away from the longitudinal direc-

tion (z-axis) [15]. Due to momentum conservation, matter de
ected at opposite rapidities

must have opposite directions but same magnitude of transverse momenta. This can be

shown by thev1 versus rapidity plots in Figure 1.11 [16]. Moreover, thev1 near zero rapidity

is negligible.

Figure 1.11: Directed 
ow harmonic coe�cient v1 of proton and � � as a function of rapidity
y from Au + Au collisions at di�erent energies [16].

In the higher order (n � 2) 
ow harmonics, the even order terms are created by the

spatial anisotropy of the overlap region of the colliding ions. Since the density and pressure

increases in the impact parameter,b, direction as illustrated in Figure 1.12 (wherex-axis

is the b direction), the momentum of the 
ow is higher in the reaction plane (xy-plane in

Figure 1.12). However, the odd order 
ow harmonics, which are observed to be non-zero in
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recent experiments [17{19], are caused by 
uctuations in the colliding region.

Figure 1.12: Spatial anisotropy (left) of the overlap region transfers (in orange) to the
momentum space (right) [20].

Higher order vn in Au + Au Collisions at 200 GeV

The coe�cients of second, third and fourth order 
ow harmonics of charged particles mea-

sured inAu + Au collisions at 200 GeV with PHENIX 2007 data are plotted as a function of

transverse momentum in Figure 1.13. Figure 1.13 shows that thevn values increase in the

low pT region, then start falling after � 3 GeV/c. The vn values increase with centrality as

well. The hierarchy ofvn values are also shown in these plots. The magnitudes ofvn values

reduce in higher order.

Figure 1.14 shows the second 
ow harmonic of neutral pions as a function of transverse

momentum v2 in Au + Au collisions at 200 GeV with PHENIX 2007 data. Like the charged

hadrons, similar centrality and momentum dependencies are shown in the� 0 v2 values. The

higher order 
ow coe�cients, v3 and v4, of neutral pions are not shown as they have not

been measured at RHIC in the high momentum region.



19
2

V
3

V
4

V
} 2

Y{ 4
V

 [GeV/c]
T

p

0 1 2 3 4 5 6 7 8 9
0.05-

0
0.05

0.1
0.15

0.2
0.25

0.3 40­50% (e)

0 1 2 3 4 5 6 7 8 9
0.05-

0
0.05

0.1
0.15

0.2
0.25

0.3 30­40% (d)

0 1 2 3 4 5 6 7 8 9
0.05-

0
0.05

0.1
0.15

0.2
0.25

0.3 20­30% (c)

0 1 2 3 4 5 6 7 8 9
0.05-

0
0.05

0.1
0.15

0.2
0.25

0.3 10­20% (b)

0 1 2 3 4 5 6 7 8 9
0.05-

0
0.05

0.1
0.15

0.2
0.25

0.3 0­10% (a)

PHENIX

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (j)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (i)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (h)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (g)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (f)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (o)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (n)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (m)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2 (l)

0 1 2 3 4 5 6 7 8 9

0

0.05

0.1

0.15

0.2
 This Analysis

 PRL107.052301

(k)

0 1 2 3 4 5 6 7 8 90.02-
0

0.02
0.04
0.06
0.08

0.1 (t)

0 1 2 3 4 5 6 7 8 90.02-
0

0.02
0.04
0.06
0.08

0.1 (s)

0 1 2 3 4 5 6 7 8 90.02-
0

0.02
0.04
0.06
0.08

0.1 (r)

0 1 2 3 4 5 6 7 8 90.02-
0

0.02
0.04
0.06
0.08

0.1 (q)

0 1 2 3 4 5 6 7 8 90.02-
0

0.02
0.04
0.06
0.08

0.1 (p)

Figure 1.13: Coe�cent of 
ow harmonics of charged hadrons as a function of transverse
momentum in Au + Au collisions at 200 GeV [21]. The magenta points are from previous
PHENIX results of the same measurements, the blue points are the updated results. Di�erent
centrality classes are plotted in di�erent column. The last row is thev4 values obtained from
the second event plane.

0 2 4 6 8 10 12 14 16 18

2
v

0

0.1

0.2

0-10%

(a)

0 2 4 6 8 10 12 14 16 18

10-20%

(b)

0 2 4 6 8 10 12 14 16 18

20-30%

(c)

0 2 4 6 8 10 12 14 16 18

2
v

0

0.1

0.2

30-40%

(d)

0 2 4 6 8 10 12 14 16 18

40-50%

(e)

0 2 4 6 8 10 12 14 16 18

50-60%

(f)

0 2 4 6 8 10 12 14 16 18

R
at

io

0.6
0.8

1
1.2
1.4

0-20%(g)

 (GeV/c)
T

p
0 2 4 6 8 10 12 14 16 18

20-40%

combined

2
/vMPC

2v combined

2
/vRXNin

2v

(h)

0 2 4 6 8 10 12 14 16 18

40-60%(i)

Figure 1.14: Coe�cent of second order 
ow harmonics of neutral pions as a function of
transverse momentum inAu + Au collisions at 200 GeV [22].



20

Evidence of Quark-Gluon Plasma

Charged hadronv2 as a function ofpT and transverse kinetic energyKE T is shown on the

left of Figure 1.15. It shows mass hierarchy inv2 between the heavier baryons (p, �p, �, ��

and � � ) and the lighter mesons (� � and � 0;� ) in high pT (> 2 GeV/c) or KE T (> 1 GeV)

regions. However, ifv2, pT and KE T are scaled by number of constitute quarks,nq, of the

hadrons, this mass hierarchy feature reduces as demonstrated on the right of Figure 1.15

and even vanishes inv2=nq versusKE T =nq. The exceptional agreement in quark scaling in

v2 between di�erent species of hadron indicates the degrees of freedom are at the quark level

indicating that decon�ned quarks are 
owing, and therefore the quark-gluon plasma phase

is formed [23].

Figure 1.15: Left: Charged hadronv2 as a function of transverse momentum,pT , and
kinematic energy,KE T , in transverse direction. Right: Charged hadronv2 scaled by number
of constituent quarks as a function ofpT and KE T [23].

1.5.2 Jet Modi�cation

In the early stage of heavy-ion collisions, the partons of the colliding nuclei can experience

collisions with a large momentum transfer known as a hard scattering. Because of con�ne-
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ment, these hard partons then fragment into softer partons which then hadronize and form

collimated sprays of particles known as jets.

Jet production is a phenomenon that has been researched and used to study QCD in high

energy collisions. One of the most famous applications of jet measurements was the measure-

ment of a tri-jet event in electron-positron collisions at 22 GeV in the TASSO experiment at

DESY in 1979, as shown in Figure 1.16, which served as evidence of gluon production [24].

In the experiment, an electron and a positron annihilate to a photon which then decayed to a

quark-antiquark pair. Because of baryon number conservation, a third quark could not have

been the source of the additional third jet. The remaining possibilities were the production

of two quarks and a gluon, or three-gluon interaction as shown in Figure 1.2.

Figure 1.16: Three-jet event in an electron-positron collision measured in TASSO detector
at DESY [24]. The dots are the hits in the detector made by the traversing particles. These
hits are then reconstructed to tracks (lines) of the particle.
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Jets in heavy-ion collisions

Hard scatterings also occur in heavy-ion collisions before the QGP formation. When the

QGP is present, the hard scattered partons lose energy via gluon radiation when traversing

the QGP [25]. Thus, the resulting jets are less energetic and appear broader compared to

the case inp + p collisions in which no QGP is formed. This partonic energy loss leads to

softer jets and is known as jet quenching [26, 27].

The transport coe�cient, which is the average squared transverse momentum broadening

per unit length, is de�ned as

q̂ = �
Z

q2
T

d�
dq2

T
dq2

T , (1.11)

where � is the parton density of the QGP,� is the cross-section of interaction between the

hard scattered parton and the QGP, andqT is the transverse momentum. The transport

coe�cient carries information about the QGP that determines the partonic energy loss and

thus, the jet modi�cation. Therefore, the study of jet modi�cation, including energy loss

and broadening, is used to examine the properties of the QGP.

Examples of Energy Loss Models

Many partonic energy loss models have been proposed [28{36]. Two of them, ZOWW [37] and

ACHNS [38], are introduced in this section. ZOWW [37], which considers gluon radiation as

the key mechanism behind parton energy loss, models the QGP as a collection of gluons using

a spherical nuclear geometry with less than 10% deviation from the Woods-Saxon density.

ZOWW also simpli�es the expansion of the QGP to one dimension. Gluon absorption by
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the hard parton, which leads to parton energy gain, is also considered in the calculation.

The total energy loss of a parton is recorded from a time� = � 0 until the QGP phase ends

(� = 1 ) is given by

� E = h
dE
dL

i
Z 1

� 0

� � � 0

� 0� 0
� g(�; b; r; + n� )d� , (1.12)

where � g and � 0 are the gluon density of the QGP at times� and � 0, respectively. � g is

a function of the impact parameter,b, the production location, r , of the parton which is

moving in direction, n. hdE
dL i , which is the averaged energy loss per unit length, can be

expressed as

h
dE
dL

i = � 0(7:5 + E=� 0)(E=� 0 � 1:6)1:2 , (1.13)

where� 0 (GeV/fm), known as initial energy-loss parameter, is proportional to the reference

gluon density, � 0.

ACHNS [38], which was introduced in 2010, adapts a hydrodynamical model to construct

the QGP at RHIC energies. The QGP is assumed to reach thermal equilibrium after� 0 =

0:6 fm/c when collective 
ow properties of the QGP occur. The interaction between a parton

and the QGP is simpli�ed to a parton travelling through the QGP in a straight path. The

energy loss of the parton, which is depends on the location,� of the parton, is via medium-

induced gluon radiation estimated using the BDMPS [39]. In BDMPS calculations, the total

energy loss, which is the sum of the energy distribution of the radiated gluons, is proportional
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to the transport coe�cients and the squared path length,L, as given by

h� E i / � sCR q̂L2, (1.14)

where � s is the coupling constant of strong interaction.CR is the color-factor, also known

as Casimir coupling constant, is associate to the gluon emissions.CR = 3 if the gluon is

emitted from a gluon, andCR = 4
3 if the gluon is emitted from a quark.

This model assumes an ideal-gas-like QGP, and thus the transport coe�cient, ^qQGP

calculated in [40] is used according to

q̂ = K � q̂QGP (� ) , (1.15)

whereK is the �tting parameter which quanti�es the deviation of the experimental results

from the ideal-gas-like QGP, and ^qQGP � 2[� (� )]3=4 [40]

q̂ = 2K [� (� )]3=4 . (1.16)

Since the QGP properties are uncertain before the� 0 = 0:6 fm/c, the ACHNS model

suggests three cases for the time before� 0, that is � < � 0:

1. q̂(� ) = 0: no energy loss before thermalization.

2. q̂(� ) = q̂(� 0): constant energy loss.

3. q̂(� ) = q̂(� 0)=� 3=4: decreases of energy density of the QGP as the parton moves forward.
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Comparisons between model calculations and experimental results are shown in this

section. The end of this section will also show the extracted energy loss properties,� 0 and

K , and evaluate these two models.

Nuclear Modi�cation Factor

Jet quenching leads to the suppression of high momentum particles. This can be measured

using the nuclear modi�cation factor,RAA , which is the ratio of the per event yield of single

particle production in Au + Au and in p + p collisions

RAA =
NAA

hN AA
coll i

=
Npp

hN pp
coll i

, (1.17)

whereNAA and Npp are the single particle yields per event inAu + Au and in p+ p collisions,

respectively[41]. N AA
coll and N pp

coll are the number of binary collisions calculated using the

Glauber model [13], forAu + Au and in p + p collisions. Since there can only be a single

binary collision in a p + p collision, Equation (1.17) can be simpli�ed to

RAA =
1

hN AA
coll i

NAA

Npp
. (1.18)

If there are no QGP e�ects, theAu + Au collision will be a superposition ofp+ p collisions.

This superposition e�ect will then be canceled out by the normalization of the number of

binary collisions,N AA
coll . Then, RAA = 1, implies that there is no modi�cation. On the other

hand, RAA > 1 and RAA < 1 indicate enhancement and suppression of particles inAu + Au

collisions, respectively.
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The nuclear modi�cation factor RAA as a function of transverse momentum of di�erent

particles in Au + Au collisions at 200 GeV using PHENIX data is shown in Figure 1.17.

Figure 1.17 shows that the direct photonRAA is consistent with 1, indicating no modi�cation,

while most of the hadrons experience suppression. The di�erence inRAA between photons

and hadrons is due to the fact that the photon is blind to the strong force and does not

interact with the QGP when traversing the QGP. Thus, direct photons are unmodi�ed by

the QGP and have anRAA = 1. However, hadrons, which consist of color charged partons

that interacted with the QGP have an RAA < 1 indicating suppression.
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Figure 1.17: Nuclear modi�cation factors of di�erent mesons as a function of transverse
momentum in central events ofAu + Au collisions at 200 GeV [42].

RAA comparisons between PHENIX results [43] and models for� 0 mesons above 5 GeV/c

are shown in Figure 1.18. Theoretical curves with di�erent values of� 0 and K are drawn.

The red bold curve in Figure 1.18a is the best �t with � 0 = 1:88 GeV/fm which is in

good agreement with the PHENIXRAA at high pT (> 5 GeV/c). The black solid curve
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in Figure 1.18b, however, is not the best �t ofRAA from the ACHNS model, but instead

results from combining best �t with K = 4:1 on di�erent observables, the e�ect of which

will be shown later in this section. Therefore, the best �t from the ZOWW model has better

agreement to the experimental results compared the combined best �t from the ACHNS

model which gives slightly higher values ofRAA than the ZOWW model.

(a) (b)

Figure 1.18: (a) � 0 RAA comparison between ZOWW models with di�erent� 0 values and
PHENIX results. The red bold curve is using� 0 = 1:88 GeV/fm [43]. (b) � 0 RAA comparison
between ACHNS model withK values and PHENIX results. The black solid curve is using
K = 4:1 [38].

Fragmentation function

To express jet modi�cation mathematically, consider nucleiA and B with partons a and b,

respectively. WhenA and B collide, their partons,a and b scatter and produce another par-

tons c and X . This daughter parton c, then, goes through fragmentation and hadronization,

producing �nal state hadron h at the �nal state. The cross section of a hadron produced
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from a hard scattering in a nucleon-nucleon collision is

d� =
X

a;b;c

Z Z Z initial statez }| {
f A

a (xa)f B
b (xb) �

hard scattering
z }| {
d� ab! cX �

fragmentation
z }| {
D h

c (z) dxadxbdz . (1.19)

Equation(1.19) shows that parton scattering can be factorized to an initial state, a hard

scattering, and fragmentation [44]. Descriptions of each term in Equation (1.19) are shown

in the following:

� xa (xb) is the momentum fraction of nucleusA (B) carried by parton a (b).

� f A
a (xa) ( f B

b (xb)), known as the parton distribution function (PDF) of nucleon or nu-

cleus, is the probability of partona (b) with momentum fraction xa (xb) to be found

in nucleusA (B).

� � ab! cX is the di�erential cross section of the scattering processes,a + b ! c+ X . It is

a function of the momenta of partona, b and c.

� z is the momentum fraction of partonc carried by the �nal hadron h.

� D h
c (z), known as the fragmentation function, is the probability that partonc fragments

to hadron h with momentum fraction z.

While the cross section of the hard scattering process can be calculated, the PDF and

fragmentation function can only be obtained from experimental results. Since the PDF

only depends on the initial state of the nucleon or nucleus, any di�erences in the PDF

found between nucleus and proton collisions are categorized as cold nuclear matter e�ects.
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However, as the hard scattered partons lose energy to the QGP, the momentum fraction,z,

shift depends of the fractional energy loss� � E
E . If z is the momentum fraction in the case of

p+ p collisions, the shifted momentum fraction,z0, in Au + Au collisions can be expressed as

z0 =
z

1 � � E
E

. (1.20)

Then, the fragmentation in Au + Au collision can be written as

D h
c (z0) = D h

c (
z

1 � � E
E

) . (1.21)

Thus, for the same value of the momentum fraction, the fragmentation function inAu + Au

is expected to di�er from the p + p collisions [44].

In experimental studies, di�erent species of partons and �nal hadrons are considered.

Thus, the fragmentation function D h
c (z) can be simpli�ed to D(z). Furthermore, the frag-

mentation function is proportional to the per trigger yield,Y, of the hadrons in two-particle

correlations. Hence, the ratio of the per trigger yields inAu + Au to p + p measurements,

denoted asI AA , is used to quantify the jet modi�cation in the QGP

I AA =
YAA

Ypp
�

DAA (z)
Dpp(z)

. (1.22)
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Two-particle correlations

In two-particle correlations, a high momentum particle is assigned as a trigger particle to

indicate the presence of a jet, while other hadrons found in the same event are labeled

as associate particles. The angle, �� = � trig � � assoc, between each trigger and associate

particle pair is used to construct the angular correlation distribution known as the correlation

function. The correlation functions after the removal of combinatorial pairs are known as jet

functions. Since jets are usually produced in pairs moving in opposite directions as shown in

Figure 1.19, the angular correlation functions are expected to peak around 0 and� radians

for the jet associated with the trigger particle and the opposing jet, respectively. Comparing

the widths and the integrated yields of the jet functions inAu + Au collisions to those in

p + p collisions provides information on jet angular broadening and energy loss. Details of

the two-particle correlation analysis is described in chapter 3.

!"

#$%&&'$()*$#%+,'
-'*$(.%/'

*0*1(.%/'

*..2
+3()*$

#%+,'
*..2+3()*$#%+,'.

Figure 1.19: Left: drawing of a pair of jets. The trigger particle is in bold blue arrow. Asso-
ciate particles in the near (away) side are drawn in blue (orange). �� is the correlation angle
between trigger and associate particles. Right: sketch of two-particle azimuthal correlation
function from p+p collisions. The near (away) side correlation peaks at 0 (� ) is in blue
(orange). � near and � away are the Gaussian width of the peaks [45].



31

Direct photon-hadron correlations in Au + Au Collisions at 200 GeV

Hard scatterings can produce photon-quark or photon-gluon pairs via QCD Compton scat-

tering process,q+ g ! q+ 
 , or quark-antiquark annihilation, q+ �q ! g+ 
 . The daughter

parton then fragments to a jet, while the photon does not fragment and appears isolated.

Hence, a direct photon is a good option for trigger particle. Furthermore, since the photon

is unmodi�ed in the QGP, its kinematics are equivalent to its partner parton in the initial

hard scattering. Hence, the energy di�erence between the trigger photon and the opposing

jet is equal to the energy lost by the partner parton inside the QGP.

To estimate the photons from hard scattering processes, direct photons are selected in

experimental measurements by eliminating photons from decay processes such as neutral

pion decay,� 0 ! 

 .

Figure 1.20 shows the jet functions from direct photon-hadron correlations inAu + Au

collisions at 200 GeV from PHENIXp+ p data collected in 2005 and 2006, andAu + Au data

collected in 2007 and 2010. The jet functions are shown in di�erent� ranges.� is de�ned as

� = ln
�

1
zT

�
, (1.23)

wherezT = ph
T =p


T � ph
T =pjet

T is the ratio of associate particle transverse momentum to direct

photon transverse momentum. It is a approximation toz in the fragmentation function in

Equation (1.19). By convertingzT to � , one can focus on the low momentum region.

Since photons do not fragment, the near-side is only the trigger direct photon itself.

Thus, the near-side of the jet functions in Figure 1.20 is 
at compared to the away-side.
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Figure 1.20: Left: jet functions from direct photon-hadron correlations in di�erent� ranges.
Black and blue data points are results fromAu + Au and p+ p at 200 GeV data, respectively.
Right: Away-side per trigger yields (top) andI AA (bottom) as a function of � obtained from
the jet functions on the left [46].

The per trigger yields from bothAu + Au and p + p data increase with increasing� , which

corresponds to low associatepT or high trigger pT . The per trigger yield ratio, I AA , indicates

suppression at low� , but rises with � . The I AA then passes 1 at� � 1. This transition can be

interpreted as the hard partons losing energy to the QGP causing reduction of hard particles

and enhancement of soft particles. The theoretical calculations of partonic energy loss using

BW-MLLA [47] and YaJEM [48], which are shown on the bottom right of Figure 1.20, agree

with the experimental results at low and high� (� < 0:7 and � > 2), but disagreements are

shown in the midxi range.
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� 0-hadron correlations in Au + Au Collisions at 200 GeV

While the direct photon triggers is great for parton energy loss studies, direct photon mea-

surements su�er from low statistics because of the large photon background from neutral

pion decays. To enhance statistics, which is crucial in theAu + Au measurements where

the number of combinatorial pairs is large, hadrons such as neutral pions are used as trigger

particles instead of direct photons.

The jet functions from � 0-hadron correlationsAu + Au and p + p collisions at 200 GeV

using PHENIX 2007 and 2006 data are shown in Figure 1.21. These results only subtracted

the second order 
ow harmonics. The away-side peaks show noticeable angular broadening

in Au + Au collisions compared top + p collisions at low associatepT . Furthermore, these

away-side peaks inAu + Au collisions appear less like Gaussian than theirp+ p counterparts.

When comparing the amplitude of the jet functions, theAu + Au results show higher per

trigger yield on the away-side at low associatepT compared to thep + p results.

The away-side angular widths andI AA are plotted as a function of associate (partner)pT

in Figure 1.22a and 1.22b, respectively. Figure 1.22a shows that the not-so-Gaussian away-

side peaks as shown in Figure 1.21 transfer to extremely high angular widths. The away-side

widths in low trigger and associatepT in the Au + Au collisions show broadening compared

to p+ p collisions, especially in the most central events. However, the away-side widths from

Au + Au and p + p are consistent at high trigger and associatepT . These angular width

results indicate angular broadening of soft jet particles inAu + Au collisions compared to

p + p collisions.
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Figure 1.21: Jet functions with second 
ow harmonic subtractedAu + Au (black) and p+ p
(blue) collisions at 200 GeV [49].

Figure 1.22b shows the away-sideI AA is above 1 for low associatepT hadrons. It decreases

as the associatepT increases, and reaches below 1 for high associatepT particles. The

I AA results indicate partonic energy loss due in the QGP causing suppression of hard jet

particles which are re-distributed to soft jet particles. Hence, enhancement is shown in soft

jet particles.

The I AA from ZOWW and ACHNS calculations are also shown in Figure 1.22b. The

ZOWW calculations with � 0 = 1:68 GeV/fm are consistent with the experimental results

that only the yields near the core of the away-side peak (kDelta� � � j < �
6 ) are included.

However, the ACHNS calculations withK = 4:1� 0:6 underestimate theI AA values as shown

in these comparisons.
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Figure 1.22: (a) Angular width of the away-side jets as a function of associate particlepT .
(b) Away-side I AA as a function of associate particlepT . Theoretical calculations are drawn
as green and purple lines. The black box is the� 0 RAA results [49].

Results from Energy Loss Models

Based on the above� 0 RAA and I AA comparisions, the ZOWW model shows agreement with

each experimental result. However, the model gives� 0 = 1:9� 0:2 and 1:68 GeV/fm extracted

from the RAA and I AA �ts, respectively. Although the uncertainty on � 0 from the I AA �t is

not given, the di�erence in � 0 implies that the model indicates theRAA measurements show

stronger energy loss than theI AA results, while both RAA and I AA results came from the

same collision system. A best �t analysis for theI AA calculation is needed for a conclusion.

This discrepancy also occurs in ACHNS model as shown in Figure 1.23. The ACHNS

is struggling to provide consistent partonic energy loss predictions. The ACHNS calcula-

tions using the combined best �t K = 4:1 values shows agreement with� 0 RAA results in

Figure 1.18b fromAu + Au collisions at 200 GeV. However, theK = 4:1 value gives an

underestimatedI AA as shown in Figure 1.22b. Figure 1.23 shows theK values from the best
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�t analysis done for each observable separately. TheK value extracted from theRAA �t is

systematically greater than theI AA �t in all three cases. The K values extracted from the

�ts of RAA and I AA show disagreement in case 1 which assumes no energy loss in the early

stages of QGP formation. However, theK values in cases 2 and 3 show converging results.

Figure 1.23: K values obtained from ACHNS �ts on PHENIX RAA and STAR I AA re-
sults [38].

The RAA and I AA comparisons between experimental results and these theoretical calcu-

lations demonstrate the extraction of QGP properties from theoretical models and the strug-

gles theories have to match multiple energy loss observables. Although di�erent advanced

theoretical models were introduced in the last decade, the discrepancy of the extracted QGP

property quantities is still persisted. It is noteworthy that the experimental results play a

signi�cant role in constrains of these theoretical models. Therefore, e�orts have been made

in the heavy ion community, such as the JET collaboration, to evaluate the existing the-

ory works by making systematic comparisons between models and experimental data [50].

Furthermore, JETSCAPE, a simulation of jets in heavy-ion collisions with implementation

of various theoretical partonic energy loss models, has been developed to provide realistic
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experiment prediction [51].

1.6 Purpose of This Dissertation

While the discovery of the QGP validates the QCD theory, the study of the QGP properties

is key to understanding QCD in extreme energy regimes. Theorists have made attempts to

build parton energy loss models to extract QGP properties, such as the energy-loss coe�cient

and the transport coe�cients. The existing models show good agreement to di�erent jet

observables by varying the �tting parameters. However, these theoretical calculations fail

because they cannot give consistent results of QGP property quantities. Therefore, a variety

of experimental results are signi�cant to fully evaluate and constrain theoretical models.

This study uses combined PHENIX 200 GeVAu + Au data sets collected in 2010 and

2011 to study jet modi�cation using � 0-hadron correlations. This study is an improvement

on the � 0-hadron correlation study above. As discussed, results from 2007 PHENIXAu + Au

data [49] only removed second order 
ow harmonics with the assumption that the higher even

order 
ow harmonics are negligible, and the odd order 
ow harmonics do not exist in heavy-

ion collisions. In fact, the third order 
ow harmonics, which is due to the 
uctuations in the

initial collision geometry, is non-zero as demonstrated with PHENIX results in section 1.5.1,

as well as in STAR and PHOBOS data [21, 18, 19].

When only the second 
ow harmonic is included in the background subtraction as in [49],

the away-side peaks are not Gaussian in the lowpT ranges. The non-Gaussian shape leads

to extremely wide away-side Gaussian widths as shown in the right of Figure 1.22a, and the
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huge deviations in away-side width between the two centrality classes. The shoulder shape of

the away-side jet function is believed to arise from the third order triangular 
ow harmonics.

In order to further eliminate 
ow e�ects and extract jet functions, higher 
ow harmonics up

to the fourth order are subtracted in the this analysis.

In addition to the increased statistics and the elimination of higher order 
ow harmonic

e�ects, this study will obtain new I AA measurements in 20{40% centrality events and intro-

duce a new observable of yield modi�cations as a function of the correlation angle. These

improvements in analysis and new measurements will give a better understanding of parton

energy loss in di�erent phase spaces and help constrain theoretical models.

This thesis is arranged in the following order. RHIC and the PHENIX detector systems

are detailed in chapter 2. The analysis process of� 0-hadron correlations in 200 GeVAu + Au

collisions, including data selections, corrections and subtraction of combinatorial pairs are

laid out in chapter 3, which is followed by the systematic uncertainty evaluation shown in

chapter 4. Then, the analysis results are presented in chapter 5. Chapter 6 discusses the

comparisons with other recent results within and outside the PHENIX experiments. The

comparison with d + Au and 3He + Au collisions results are also shown, which leads us to

question our knowledge of basic nuclear matter, that is nucleons. Thus, chapter 7 introduces

the future Electron-Ion Collider experiments and the modular RICH detector which will

deliver the knowledge of the nucleon structure. At the end of this thesis, the �ndings of

� 0-hadron correlations analysis using 200 GeVAu + Au data and the detector developments

of the modular RICH detector are summarized in chapter 8.
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CHAPTER 2

Experiments

To produce the QGP, physicists collide heavy ions (high parton density), such as gold,

uranium, aluminum, lead and copper, at the speed of light (high energy) using the Relativistic

Heavy Ion Collider (RHIC) at Brookhaven National Laboratory (BNL) or the Large Hadron

Collider (LHC) at CERN to create the extremely dense and hot environment. RHIC can

achieve 510 GeVp+ p and 200 GeVAu + Au collisions, while LHC can accelerate lead ions to

5:02 TeV center-of-mass energy. Because of di�erent energy ranges from both experiments,

the QGP study can be studied in a broad kinematic range.

2.1 Relativistic Heavy Ion Collider

RHIC began operation in 2000 with four experiments, BRAHMS, PHOBOS, PHENIX and

STAR at di�erent locations as shown in Figure 2.1. While BRAHMS [52] and PHOBOS [53]

�nished their missions in 2006 and 2009 respectively, PHENIX [54] ended its last run in

2016 in preparation for a major upgrade. STAR [55] is continuing to collect data focusing

on beam energy scan until 2021, and then will undergo an upgrade for its forward (high

pseudorapidity) region.

RHIC provides a 
exible range of center-of-mass energy (
p

sNN = 7:7{500 GeV) for

mapping the phase transition of nuclear matter. Besides heavy-ion collisions, small collision

systems, such asp+ A, d=He3 + A are included in the RHIC program to study cold nuclear

matter e�ects which helps distinguish the QGP medium e�ects in heavy-ion collisions studies.
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Figure 2.1: AGS facility and RHIC at Brookhaven National Laboratory.

Before injection to RHIC, the ion beams are accelerated using the Alternating Gradient

Synchrotron (AGS) which was the most powerful accelerator in the world in the 1960s.

Besides the synchrotron, the AGS facility consists of a linear accelerator (LINAC), Electron

Beam Ion Source (EBIS), Tandem Van de Graa� accelerator (that is an atom stripper) and

the Booster. The �rst three machines are used to produce di�erent ion species. The Booster

is an additional accelerator built in the 1990s to enhance the AGS energy.

The produced ion beam is �rst accelerated to 37% speed of light in the Booster [56],

and then enters to the AGS for second acceleration to reach 99:7% speed of light [56].

When the beam exits the AGS and enters RHIC, it is separated into bunches. For the

case ofAu + Au collisions, a beam is separated to 112 bunches, and each bunch contains

1:1 billion ions [57] which gives 2� 1026cm� 2s� 1 luminosity (number of events per unit time

to cross-section1
�

dN
dt ).



41

2.2 PHENIX Detector

PHENIX consists of four global detectors for event categorization, and four detector systems,

known as arms, in each direction of PHENIX. Layouts of PHENIX in 2010 and 2011 are

shown in Figure 2.2 and 2.3, respectively.

Figure 2.2: Left: beam view of PHENIX central arms in 2010. The gray area is the central
magnet. The beam line is pointing perpendicularly to the page. Right: slide view of PHENIX
Muon arms.

Figure 2.3: Beam view of PHENIX central arms in 2011. The gray area is the central
magnet. The beam line is pointing perpendicularly to the page.

The beam pipe passes through the North and South arms of PHENIX which include
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a pair of muon detectors which are specialized for muon tracking and indenti�cation with

pseudorapidity 1:4 < j� j < 2:2. Wrapped around the beam pipe are the East and West arms,

collectively known as the central arms, centered at� = 0. The central arm detectors, which

consist of particle identi�cation systems, tracking systems and electromagnetic calorimeters,

focus on photon, electron, and charged hadron measurements. Between the central arms

are the central magnets which enhance particle identi�cation ability and the resolution of

momentum measurement as the bending trajectory of charged particle depends on particle

mass and momentum. The 2011 setup had an addition of the vertex detector (VTX). How-

ever, it is not used in this study. The following sections will focus on the global detectors,

the central tracking system, the RICH detector, and the Electromagnetic Calorimeters.

2.2.1 Global Detectors

The global detectors include a pair of beam-beam counters, a pair of zero degree calorimeters,

and the reaction plane detector. The purpose of the global detectors is to categorize events

by measuring centrality, vertex (origin of an event) and reaction plane.

2.2.1.1 Beam-Beam Counter

The beam-beam counters (BBC) [58] are two cylindrical detectors located on the beam

pipe 144 cm from the collision area as shown in the right of Figure 2.2. It covers 3{3:9 in

pseudorapidity and 2� in azimuth. The BBC consists of 64 photomultipliers tubes (PMT)

with time resolution 52� 4 ps. Each tube, which has a 30 mm long quatz Cherenkov radiator

at the front, is covered by a metal shell to prevent light leaks [58]. The BBCs are used to
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measure the collision time, centrality, z-vertex (z coordinate of the vertex), and event plane.

Figure 2.4: Left: The beam-beam counter. In the front of the BBC are 64 photomultiplier
tubes. In the back are the readout electronics. Right: one of the PMT inside the BBC.
Connected in the front of the 54 mm long PMT tube which is the 30 mm long quartz
Cherenkov radiator. The whole tube is covered with a hexagon tube [58].

The charged particle multiplicity measured in the BBC is used to obtain centrality as

explained in section 1.4.2. For a central 200 GeVAu + Au collision, 15 charged particles

per tube are expected. When these charged particles pass through the quartz Cherenkov

radiator with a speed faster than the speed of light in the radiator, they radiates photons

known as Cherenkov photons. This phenomenon is known as Cherenkov radiation. These

Cherenkov photons are captured by the PMT and transferred to electrical signals which give

the hit time in each tube. More details on Cherenkov radiation is covered in section 2.2.2

There are two arrival times, TS and TN , measured from the South and North BBCs,
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respectively. Ts and TN are the averaged hit time of the �red PMT tubes, that is,

TS=N =
1
m

mX

i =1

Ti , (2.1)

wherem is the number of �red PMT tubes, andTi is the hit time of the i th �red PMT tubes.

Using the arrival times, the collision timet0 can be estimated as

t0 =
Ts + TN + 2L=c

2
, (2.2)

whereL = 144 cm is the distance of the BBC to the interaction region. The z-vertex (vtxz),

which is the longitudinal position of the collision, can be calculated as

vtx z =
TS � TN

2
� c (2.3)

The BBCs also act as a trigger for minimum bias events. When at least 2 or more

PMT tubes are �red and the z-vertex is within � 30 cm, the BBC will signal the data

acquisition system to record the event when a collision occurred. According to PHNEIX

detector simulation studies with embedded simulation events, the trigger e�ciency of the

BBC is about 92%.

2.2.1.2 Zero-Degree Calorimeters

The zero-degree calorimeters (ZDC) [59] are a pair of hadron calorimeters located in the

North and the South arms, 18 m from the collision area. The ZDCs are dedicated to neutron
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measurements which can be used to measure event centrality andz-vertex position.

A dipole magnet sits in front of each ZDC. Unlike neutrons, charged particles bend their

trajectory as they pass through the dipole magnet. Thus, only the neutrons can reach the

ZDC. The z-vertex of the event can be estimated by the ZDC using Equation (2.3).

Figure 2.5: Drawing of ZDC and dipole pair along the beam pipe. The black lines are the ion
beams, Neutron and charged particle such as protons are drawn in green and red respectively.
Unlike neutron, charged particle trajectory bends within the dipole magnet and misses the
ZDC [59].

2.2.1.3 Reaction Plane Detector

There is a reaction plane detector (RXNP) [60] at north and south arms of PHENIX close

to the beam pipe. Although RXNPs are not used in this analysis, they are used to estimate

the reaction plane angle for collective 
ow studies by measuring the event plane angle 	n ,

which is the nth harmonic distribution of the particles. The event 
ow vector of thenth
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harmonic Qn can be decomposed to

Qn = Qn;x + Qn;y

= Qn cos(n	 n ) + Qn sin(n	 n )

=
X

Wi cos (n� i ) +
X

Wi sin (n� i ) , (2.4)

where� i is the measured azimuth angle of thei th particle, and Wi is the weight which can be

the particle transverse momentum or event multiplicity depending on the measurements [15].

Then the event plane angle can be calculated

n	 n = tan � 1

�
Qn;x

Qn;y

�

	 n =
1
n

tan� 1

�
Qn;x

Qn;y

�

=
1
n

tan� 1

� P
Wi sin (n� i )P
Wi cos (n� i )

�
. (2.5)

The RXNPs are attached at the center area of the central magnet as shown on the right

of Figure 2.2. They are cylindrical in shape with 4 cm thickness, and placed around the

beam pipe [60]. Each RXNP has an inner and an outer ring as shown in Figure 2.6. Each

ring, which has full azimuthal and 1{2:8 in pseudorapidity coverage, is evenly segmented in

azimuth into 12 trapezoids.

Each segment of the RXNP has a 2 cm thick scintillator at the back to convert deposited

particle energy to photon signals. In the front of the scintillator is a 2 cm thick lead con-
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verter to increase the neutral particle 
ux and reduce soft background. Thus the signal to

background ratio is enhanced.

Figure 2.6: Segmentation of the PHENIX reaction plane detector in the central arms. The
center circle is the space for the beam pipe. The red and the blue trapezoids are segments in
the inner and the outer rings respectively. The numbers are the dimensions of the segments
in centimeter [60].

2.2.2 Ring Imaging Cherenkov Detector

The PHENIX Ring Imaging Cherenkov (RICH) detector [61] is a gas RICH detector �lled

with ethane gas as the radiator. The PHENIX RICH is designed for electron/pion separation

up to about 4 GeV/c. The mechanical design of the RICH is shown in Figure 2.7.

As explained in the previous section, when a charged particle travels faster than the

speed of light for the ethane gas (radiator), it emits Cherenkov photons. These Cherenkov

photons are emitted in a cone shape. The angle of the cone, known as the Cherenkov angle

� , is a function of the refractive index of the radiator (n), particle momentum (p), and
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mass (m), as given by

cos� =
1
n

p
m2 + p2

p
. (2.6)

In PHENIX, the momentum is measured by the tracking system. The mass of the particle can

be calculated using the measured Cherenkov angle from the RICH detector. The PHENIX

RICH uses spherical mirrors with a bare aluminum surface to focus Cherenkov photons at

the detection plane composed of 1280 photomultiplier tubes. To reduced 
uctuations of

the ring image, the mirror is required to have root-mean-squared surface roughness within

3 nm [61].

Figure 2.7: Cut view of a sector of PHENIX RICH detector [61]



49

2.2.2.1 Electron/Charged Hadron Separation

For 0 < � < �
2 ,

cos� < 1

p
p

m2 + p2
>

1
n

. (2.7)

Equation 2.7 showing that there is a threshold momentump of a particle with massm for

Cherenkov radiation to happen in a radiator with a refractive indexn. The momentum

thresholds of electrons and charged pions in the PHENIX RICH are 0:2 GeV/c and about

4 GeV/c respectively. Therefore, if the RICH detector is triggered by a particle with a

momentum lower than 4 GeV/c, that particle must be an electron. Hence, the RICH detector

is used to remove electron tracks from the charged hadron samples below 4 GeV/c.

2.2.3 Tracking System

Two tracking detectors in PHENIX are used in this study. They are the drift chambers and

the pad chambers [62]. Both detector systems are variations of gas chamber detectors which

utilize ionization to create electrical signals.

When an energetic charged particle passes through the gas-�lled detector, the gas atoms

along the charged particle track are ionized and electron-ion pairs are created. By placing

anode and cathode as well as �eld wires inside the gas chamber, an electric �eld is provided

to guide the produced ions and electron drift to the cathode and anode wires, respectively.

The ionized electron gains kinematic energy as it moves along the electric �eld, and then
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releases its kinematic energy via a second ionization. Eventually, the kinematic energy gain

balances the loss and the electron moves with a steady velocity. Moreover, the number of

charges multiplies as the electron drifts to the anode. The number of ionized electrons,n,

can be calculated

n = n0 exp
� Z r

0
� (r )dr

�
, (2.8)

where n0 is the initial number of charges,dr is the travel distance, and� is called the

�rst Townsend coe�cient which is the probability that an ionization occurs within a unit

distance. If � is independent ofr , then

n = n0 exp (�r ) . (2.9)

That is, the number of the ionized charges multiplied exponentially through out the drifting

path. This process, of producing a strong signal induced by a small number of charges, is

called avalanching.

2.2.3.1 Drift Chamber

The drift chambers (DC) [62] are �lled with a mixture of 50% Argon and 50% Ethane gas.

They sit outside the beam pipe and centered at� = 0 as shown in the Figure 2.2. Each DC

covers �
2 in azimuth angle, that is, � in total for both arms. Because of the central magnet, a

charged particle's trajectory depends on the sign of its charge,e, and momentum,p. Hence,
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using the bending radius,R, measured by the DC tracking, the momentum of the charged

particle can be obtained using the Equation (2.10) derived from Lorentz force, whereB is

the magnetic �eld.

p = eBR . (2.10)

Figure 2.8: Left: mechanical drawing of the PHENIX Drift Chamber with dimension labelled.
Center: drawing of a sector of the drift chamber with 6 layers of wire labelled as X1, X2, U1,
U2, V1, and V2. Right: top view of the wire orientations from three adjacent sectors [62]

.

Mechanical drawings of the DC are shown in Figure 2.8. The inner and outer radii of the

DC are 2:02 m and 2:46 m, respectively. Each DC is composed of 20 sectors. Each sector

provides 4:5� coverage in� as shown in the center of Figure 2.8. As shown in the center and
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the right drawings in Figure 2.8, each sector has multiple planes (layers) of wires in three

di�erent orientations labeled as, X, U, and V. Each X plane has 12� 4 anode wires, while

each U and V plane has 4� 4 anode wires. The wires in the X planes connect to the same

sector on the other side of the DC, while the wires in the U and V planes connect to the

adjacent sectors on the other side of the detector, such that the U and V wires form an 6�

angle with respect to the X wires. This crossing design reduces ambiguity of hit positions in

a high multiplicity event.

In addition to the potential (P) wire that generates the electric �eld, there are two gate

(G) wires and a back (B) wire around each anode wire. The G wires guide the signal to

the closest anode, while the B wire terminates the signal from a particular side such that

the anode always receives signal from the same side (left or right). Hence, the left-right

ambiguity is eliminated.

2.2.3.2 Pad Chamber System

The pad chamber system [62] of PHENIX has three layers which are called PC1, PC2, and

PC3. They are used to reconstruct straight line tracks of charged particles outside the

central magnet. Figure 2.9 shows the design of the PHENIX pad chamber. The anode and

�eld wires line up in the wire plane which is sandwiched by two cathode panels. The top

cathode plane is pixelated, and connected to readout cards (ROC) by kapton cables. Three

pixels in the top cathode groups in one 8:4 � 8:4 mm2 cell which give� 1:7 mm z-position

resolution. The ionized charges must �re 3 pixels, that is, one cell to create a signal to reduce

electronic noise.
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Figure 2.9: Anatomy of PHENIX pad chambers.

The PC1 sits right behind the Drift chamber. The PC2, which is not being used in

this study, is behind the RICH detector in the West arm. The PC3 is right in front of the

electromagnetic calorimeter. Since the PC1 is at the inner region of the central arms, the PC1

components are held together by honeycomb structure to limit material budget and reduce

unwanted particle interactions. However, PC2 and PC3 are supported by �berglass frames.

2.2.3.3 Track Selection

A charged track is reconstructed by the hits in the DC and PC1. In this analysis, the

reconstructed track must pass the quality cut, PC3 matching cut, as well as veto RICH cut

to be declared as a charged hadron.
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Track Quality

A valid track de�ned in this analysis is required to have a hit in both X1 and X2 planes, a

hit in either U or V plane of the DC, and a hit in the PC1.

PC3 Matching

To reject false tracks, a projection track between the DC and the PC3 is calculated using

the track information from the DC as drawn in Figure 2.10. The di�erence in the azimuth

angle (d� ) as well as thez-position (dz) between the PC3 hit and the projection are used

to determine bad tracks. � d� and � dz, which are the standard deviations ofd� and dz, are

found from the d� and dz distribution in each run. A track is rejected if its d� and dz are

out of the deviation ranges.

Figure 2.10: Schematic of track (solid) passes through the drift chamber and pad chamber 3
in arbitrary scale. The black dash line is the projected track from calculation,d� is the angle
between the actual and projected hit positions at the PC3.

RICH Veto

The RICH detector is used to exclude electrons from the charged hadron sample. Since the

momentum threshold for charged hadrons at the RICH detector is about 4 GeV/c, any low
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momentum (< 5 GeV/c) track that produces hits within 5:9 � 2:5 cm, that is the expected

Cherenkov ring radius from an electron, from the track at the RICH detector is considered

an electron track and vetoed from the charged hadron pool.

2.2.4 Electromagnetic Calorimeter

The Electromagnetic Calorimeter (Emcal) [63] consists of four sectors of lead-scintillator

(PbSc) calorimeters in the West arm. In the East arm, the Emcal has two sectors of lead-

scintillator calorimeters and two sectors of lead-glass (PbGl) calorimeters. The Emcal is

designed to identify and measure the energy of electrons, positrons and photons.

Figure 2.11: Left: Design of lead-scintillator tower. Right: Design of lead-glass tower.

2.2.4.1 Lead-Scintillator Calorimeters

The PbSc is a Shashlik style calorimeter with alternating lead and scintillator cells stacked

together. There are 66 sample cells and 36 wavelength shifting �bers in between cells to

compose one tower. Each tower is coated with aluminum to prevent light leaks. Four towers
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are grouped to a module as drawn on the left of Figure 2.11. Bounding 36 of these modules

by a stainless-steel skin forms a supermodule. Then 18 supermodules form a 48 m2 sector.

Therefore, 15; 552 towers in total form a single sector.

When an electron travels near a lead atom in the Emcal, it decelerates via photon emis-

sion known as Bremsstrahlung radiation. This emitted photon than decays to an electron-

positron pair. This cascade process of photon and electron-positron productions leads to an

electromagnetic shower as illustrated in Figure 2.12. The scintillators in the Emcal absorb

the energy of the showerede+ =� and photons, and release the energy by emitting photons

which are then carried by the wavelength shifting �ber and captured by photontubes.

Figure 2.12: Illustration of electromagnetic shower [64].

2.2.4.2 Lead-Glass Calorimeter

Two sectors of lead-glass calorimeters sit at the lower East arm. Unlike the PbSc calorime-

ters, each PbGl module, which has dimension 40� 40� 400 mm3, is a mixture of lead and

glass with carbon �bre inside. 24 PbGl modules are wrapped in aluminum individually to
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avoid light leaks. They are then glued in a 4� 6 array to form a supermodule, and then 192

supermodules assemble one sector.

Because of the mass scales, hadrons which are heavier than electrons, have a higher mo-

mentum threshold for Cherenkov radiation in the PbGl calorimeters. Thus, low momentum

hadrons signals are reduced, while the multiplicity of high momentum hadron signals are low.

Table 2.1: Speci�cations of PHENIX Electromagnetic Calorimeter Speci�cations
Lead{Scintillator Calorimeters Lead{Glass Calorimeters

energy resolution 8:1%
p

E (GeV) 5:9%
p

E (GeV)
timing resolution 200 ps 300 ps

granularity 5:54� 5:54 cm2 4 � 4 cm2

Resolutions of both PbSc and PbGl calorimeters are tabulated in Table 2.1. Although

the PbSc calorimeters have better timing resolution than the PbGl calorimeters, the PbGl

calorimeters have �ner granularity and energy resolution. Di�erent technologies of calorime-

ters and detector performances provide the ability to cross-check results from the same

measurement, and study systematic uncertainties.

2.2.4.3 Particle Identi�cation using Shower Shape

Since the shower patterns and energy depositions di�er between electrons (photons) and

hadrons, particle identi�cation can be done by� 2 analysis on the deposited energy in the

Emcal as given by [65]

� 2 =
X

i

"
E predict

i � E measured
i

� i

#2

, (2.11)
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where E measured
i is the deposited energy at thei th tower from measurement,E predict

i is the

same quantity but from a prediction given by test beam results, and� i is the 
uctuation of

the measurement [65].

2.2.5 Data Sets

A summary of PHENIX data sets is tabulated in Table 2.2 which lists each collision systems,

center-of-mass energy, number of events collected and integrated luminosity of the accelera-

tor. The collision system and energy vary for energy scan purposes. However, some of the

collision con�gurations are repeated, such as 200 GeVAu + Au, to accumulate statistics for

later analyses.

This study analyzes the 200 GeVAu + Au data from Run 10 (2010) and 11 (2011) as

highlighted in Table 2.2. Later Run 14 (2014) and 16 (2016) accumulated large data sets,

but additional calibrations are needed to be performed prior to analysis. Therefore, Run 14

and 16 data sets are not included in this dissertation, but expected in future studies. The

results of Run 6 (2006) and Run 15 (2015) 200 GeVp + p [49, 66] are used as baseline

measurement for inI AA and angular width studies, respectively.
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Table 2.2: Summary of PHENIX minimum bias data sets
Run

Year Species
C.M. energy Number integrated

Number (GeV) of events Luminosity (b� 1)
1 2000 Au + Au 130 10 M 1�
2 2001{2 Au + Au 200 170 M 24�

p + p 200 3.7 B 0.15 p
3 2002{3 d + Au 200 5.5 B 2.74 n

p + p 200 6.6 B 0.35 p
4 2003{4 Au + Au 200 1.5 B 241�

Au + Au 62:4 58 M 9 �
5 2005 Cu + Cu 200 8.6 B 3 n

Cu + Cu 62:4 400 M 0.19 n
Cu + Cu 22:4 9 M 2.7 �

p + p 200 85 B 3.8 p
6 2006 p + p 200 233 B 10.7 p

p + p 62:4 28 B 0.1 p
7 2007 Au + Au 200 5.1 B 813�
8 2008 d + Au 200 160 B 80 n

p + p 200 115 B 5.2 p
9 2009 p + p 500 3.08 B 14 p

p + p 200 9.36 B 16 p
10 2010 Au + Au 200 8.2 B 1.3 m*

Au + Au 62:4 700 M 0.11 n
Au + Au 39 250 M 40�
Au + Au 7:7 1.6 M 0.26�

11 2011 p + p 500 594 B* 27 p
Au + Au 19 13 M 2.17� *
Au + Au 27 2.2 B* 5.2 �
Au + Au 200 5.7 B* 915 �

12 2012 p + p 200 4.5 B 9.24 p
p + p 510 4.2 B 30.03 p

Cu + Au 200 6.8 B 2.8 n
U + U 192 3 B 171.19�

13 2013 p + p 510 15 B 156.49 p
14 2014 He + Au 200 2.8 B 134 n

Au + Au 15 15 M 44.2�
Au + Au 200 18 B* 2.56 n

15 2015 p + p 200 4 B* 59.91 p
p + Al 200 2 B* 691 n
p + Au 200 3.7 B* 206.2 n

16 2016 Au + Au 200 14.3 B 2.3 m*
d + Au 20 1.0 B*
d + Au 39 2.0 B*
d + Au 62 0.93 B*
d + Au 200 1.5 B* 286 p*

* Estimated values
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CHAPTER 3

� 0-Hadron Correlation Analysis

The two-particle correlation analysis starts with data selection. The neutral pion is recon-

structed by paring photons detected in the electromagnetic calorimeters. The reconstructed

� 0 are correlated to every associate charged hadron track found in the same event. The

azimuth angles � � between the trigger pions and associate tracks are measured in di�erent

transverse momentumpT ranges and centrality classes.

The correlation functions are corrected for detector e�ciency and detector geometry

e�ects, and then the background 
ow is subtracted in order to obtain the jet functions.

The jet functions, which are the crucial elements in this study, are used to extract physics

quantities, including jet widths, I AA and RI .

3.1 Data Selection

Cuts are applied on events, trigger particles, and associate charged hadron tracks depending

on detector properties discussed in Section 2.2. After passing all the cuts described below,

the data are binned in centrality, trigger pT and associatepT , as shown in Table 3.1 which

also summarizes the cuts applied. Furthermore, a run-by-run quality assurance, detailed in

section 3.3, is also performed to remove exceptional deviations between data sets.

Event Selection

To make sure that the �nal particles fall within the PHENIX pseudorapidity acceptance

(� � 0:35), a z-vertex of an event is required to be within 30 cm. Furthermore, this analysis

focuses on two centrality classes, 0{20% and 20{40% to study in
uence of the QGP size.
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Table 3.1: Summary of cuts applied in particle selection
cuts criteria

Event
z-vertex jzvtx j � 30 cm
centrality 0{20%, 20{40%

Single photon

tower cuts remove clusters hit next to the dead towers
remove clusters hit at the edge towers
remove clusters hit at the hot towers

energy E � 1 GeV
shower shape cut remove clusters that are 2% least likely to be a photon

using � 2 method
veto track cut no cluster closer than 8 cm to projected tracks

Photon pair

location same arm of EMCals
total energy E total = E 
 1 + E 
 2 � 4 GeV

energy asymmetry a � 0:15 + 0:85
h

E total � 4
1:25

i 2

mass window cut 0:12 � m

 � 0:16 GeV
momentum binning 4{5 GeV/c, 5{7 GeV/c, 7{9 GeV/c,

9{12 GeV/c, 12{15 GeV/c

Charged track

track quality keep track that gives
a hit in both X1 and X2 planes of the DC,
a hit in either U of V plane of the DC,
and a hit in the PC1

veto RICH cut remove tracks that trigger RICH at pT � 5 GeV/c

PC3 matching cut
q

� 2
d� + � 2

dz < 2

momentum binning 0:5{1 GeV/c, 1{2 GeV/c, 2{3 GeV/c,
3{5 GeV/c, 5{7 GeV/c

Single Photon Selection

Two sets of cuts are applied on the clusters measured by the electromagnetic calorimeters. The �rst

set of cuts is used to reduce noise and avoid e�ects from ine�ective areas in the detector. The other

set separates photon signals from electrons and charged hadrons. In addition, the cluster must

deposit at least 1 GeV energy to the EMCals. This 1 GeV energy cut reduces the combinatorial

background in � 0 reconstruction. If a cluster passes all the single photon cuts, it is labeled as an

inclusive photon.

If a cluster hits a dead tower or the edge of the electromagnetic calorimeters, the measured
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cluster energy will deviate from the true value. To avoid such situation, clusters hit at the towers

adjacent to the dead towers as well as the edge towers are removed. To reduce the noise in the

detector, cluster hit at the hot towers that have higher accumulated hits than the average over the

entire run is also be rejected.

To reject electron clusters, a con�dence level cut based on shower shape technique, as discussed

in section 2.2.4.3, is applied to remove the 2% of clusters that are the least likely to be photons. In

addition, a veto cut is applied on the cluster to eliminate the charged hadron signal from the single

photon pool. If the projected charged track from the drift chamber is within 8 cm of the cluster,

the cluster is rejected. If the clusters passed all the single photon cuts except for the veto track

cut, these clusters are labeled as loose photons. The clusters, which passed all the single photon

cuts listed above, are categorized as inclusive photons.

Photon Pair Selection

After the single photon cuts, an inclusive photon is paired with a loose photon for� 0 reconstruction.

The decay photon pair must be detected in the same Emcal arm. The total energy of the photon

pair, E total = E 
 1 + E 
 2, must be at least 4 GeV. To further reduce combinatorial pairs, an energy

asymmetry cut is applied on the photon pairs that have total energy less than 5:25 GeV. The energy

asymmetry is de�ned as the ratio of the di�erence to the sum of the photon pair energies

a =
jE 
 1 � E 
 2j
E 
 1 + E 
 2

. (3.1)

The asymmetry cut requires that

a � 0:15 + 0:85
�

E total � 4
1:25

� 2

. (3.2)
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Then, the mass of the reconstructed� 0 is calculated according to the following

m� 0 =
q

2E 
 1E 
 2 cos(1�  ) , (3.3)

where is the open angle between the photon pair. The reconstructed� 0 mass distribution found in

Run 10 and Run 11 data sets are shown in Figure 3.1. Although Figure 3.1 shows the mass spectra

from 0{1 GeV/c 2, only the reconstructed � 0 with mass between 0:12 GeV/c2 and 0:16 GeV/c2 are

selected which emcompasses the true� 0 mass of 0:135 GeV/c2 [67]. In addition, the momentum

of the selected� 0 must be within 4{15 GeV/c to be used in the jet analysis. The momentum

distributions of the trigger � 0 are shown in Figure 3.2. The plateau in Figure 3.2 at about 5 GeV

is due to the energy asymmetry cut on photon pairs with total energy less than 5:25 GeV.

Charged Hadron Track selection

Charged particles are measured and tracked by the drift chamber and the pad chamber detectors.

To ensure the the track is valid, a track quality cut is applied. A sigmalized PC3 matching cut is

set to

q
� 2

d� + � 2
dz < 2 . (3.4)

The RICH veto cut is applied on tracks with pT < 5 GeV/c rather than pT < 4 GeV/c because

the associated trackpT binning is across 3 to 5 GeV/c. Only tracks with momentum within 0:5{

7 GeV/c are selected as associated tracks for correlations. The momentum distributions of the

associated tracks are shown in Figure 3.3. The steps at 5 GeV/c in Figure 3.3 are caused by the

RICH veto cut. Explanations of these track selections are detailed in section 2.2.3.3.
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Figure 3.1: Invariant mass spectra of photon pair in di�erent centrality classes from Run 10
and Run11 data. The� 0 mass is peak at about 0:135 GeV. The peak near 0:548 GeV is the
� meson which is not used in this analysis.

Figure 3.2: Transverse momentum distributions of trigger particles in di�erent centrality
classes from Run 10 and Run11 data.

Figure 3.3: Transverse momentum distributions of associate tracks in di�erent centrality
classes from Run 10 and Run 11 data.
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3.2 Event-Mixing

The event-mixing technique is developed to estimate combinatorial pairs, that are uncorrelated,

in the same-event analysis but may yield a correlation due to detector acceptance e�ects. The

event-mixing technique pairs trigger and associate particles from di�erent events to mimic the

combinatorial pair in the same-event analysis. To reduce bias, the centrality andz-vertex of the

mixed-event pair are restricted to be less than 5% and 5 cm between two events, respectively. The

correlation functions from the mixed-events are used to correct detector acceptance e�ects and

estimate the level of underlying events as discussed in section 3.4.2 and 3.5.3.

3.3 Run Selection

Data collected in 2010 and 2011 in di�erent data collecting sessions called runs with maximum

60 minutes duration. The detector setup and performance changes between runs cause a variation

in detector e�ciency and the measured correlations. Therefore, a run-by-run quality assurance is

performed to remove runs that deviates from the majority of runs.

The run-by-run quality assurances (QA) was done in previous PHENIX analyses [68, 69] by

applying a � 2 method to the shapes of the correlations from event-mixing analysis. The mixed-

event correlation in each run is compared to the summed correlations from mixed events by dividing

the former by the latter in a data point by data point fashion. In an ideal case that there are no

deviation between runs at all, the ratio plots of the mixed-event correlations should appear 
at.

Thus, 
at lines are �tted on the ratio plots, then the ratios of � 2 to the degree of freedom (dof) of

the �ts are used to qualify each run. While runs with � 2=dof< 2 are classi�ed as good, runs with

� 2=dof> 2 are inspected and classi�ed manually. If a run is declared as bad, it will not be included
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in the analysis.

3.4 Correction for Detector E�ects

Corrections are applied to the correlation functions to account for detector e�ciency and acceptance

e�ects. The detector e�ciency a�ects the per trigger yields of the correlation functions while the

detector acceptance a�ects the shape of the correlation functions.

3.4.1 Charged Hadron E�ciency

The charged hadron e�ciency, � , can be factorized into two components

� = � h � � occ , (3.5)

where � h and � occ are the single hadron e�ciency and occupancy, respectively.

Single Charged Hadron E�ciency

Due to detector design, aging, electrical or mechanical issues, the detector does not achieve 100%

e�ciency in the measurement of single hadrons. To estimate the detector e�ciency, PHENIX

detector properties including acceptance, materials, and dead areas of the drift chamber detectors

found in the experimental data are included in the GEANT3 simulation [70]. Di�erent species of

charged particles,� + =� , K + =� and p=�p, each with a 
at momentum distribution, are simulated. The

charged tracks are reconstructed with the same cuts applied in experimental data. Then the single

charged hadron e�ciency is de�ned as the ratio of the reconstructed tracks to the simulated tracks.

The single hadron e�ciencies for Run 10 and Run 11 are obtained from previous PHENIX

analyses [71]. The e�ciency obtained from the simulation is �tted in three di�erent pT regions,
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pT < 3 GeV/c, 3 < p T < 5 GeV/c and pT > 5 GeV/c using the following function

� h(pT ) = A + B exp(C � pT ) , (3.6)

where A, B , and C are the �t parameters which are shown in Table 3.2 and plotted in Figure 3.4.

The e�ciency is �tted in three pT regions because of the veto RICH cut for hadron samples below

5 GeV/c. The additional 3{5 GeV/c region is added to match the associate track pT binning.

Note that azimuthal acceptance of the central arms is included in the single hadron e�ciency as

the central arm geometry is included in the simulation. As mentioned in section 2.2, the azimuth

acceptance of the central arms equal� ; therefore, the acceptance correction is a factor of 2.

Figure 3.4: Hadron e�ciencies as a function of associate track transverse momentum in
Run 10 and Run 11 [71].

Table 3.2: Fit parameters of single charged hadron e�ciency

Hadron momentum
Run 10 Run 11

A B C A B C
< 3 GeV/C 0:496 � 0:337 � 1:50 0:4007 � 0:4413 � 1:167
3{5 GeV/C 0 :500 � 2:13� 10� 13 5:36 0:3973 � 7:951� 10� 5 1:172
> 5 GeV/C 0:496 � 0:337 � 1:50 0:4007 � 0:4413 � 1:167



68

Occupancy

The occupancy correction accounts for the detector e�ciency of track reconstruction in high mul-

tiplicity events. To simulate the detector's response in high multiplicity events, simulated tracks

are embedded into the real events from experimental data.

The occupancy obtained from the simulation is �tted by 
at lines for di�erent centrality classes.

Moreover, the occupancy is �tted separately in pT < 5 GeV/c and pT > 5 GeV/c due to the

rejection of tracks consistent with an electron in the RICH below 5 GeV/c. The results of �t to

the occupancy obtained from previous PHENIX analysis [71] are shown in Table 3.3.

Table 3.3: Fit parameters of the occupancy
Centrality (%) pT < 5 GeV/c pT > 5 GeV/c

0 { 20 0:680 0:761 + 1:640e� 4:734pT

20 { 40 0:835 0:913

3.4.2 Detector Acceptance

Due to the gaps between the West and East arms at the 12 and 6 o'clock positions, the detector may

bias the correlations at certain angles as illustrated in Figure 3.5. To correct for this problem, the

same-event correlations are divided by the mixed-event correlations. As discussed in Section 3.2,

the mixed-event correlations are constructed by combinatorial � 0-hadron pairs. Therefore, the

mixed-event correlations re
ect the angular bias raised by the detector acceptance.

The mixed-event correlation functions, which are also corrected with charged hadron e�ciency,

are normalized to 2� . The idea is that for an ideal full azimuth acceptance detector, the mixed-

event correlation functions should have a unitary � � distribution, as the probability of getting a

combinatorial trigger-associate pair at any � � should be the same. Then, the integral of the � �
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distribution should satisfy

Z 3�= 2

� �= 2
d(� � ) = 2 �: (3.7)

Figure 3.5: Illustrations of detector acceptance e�ect on angular correlation measurements.
The grey areas represent the PHENIX central arm detectors. Left: example of accepted
correlation. Right: example of missed correlation where the trigger or associate particle is
missed by the detector.

The same-event correlation functions are divided by the normalized mixed-event correlation

functions. Figure 3.6 and 3.7 show the comparisons of the same-event to the mixed-event corre-

lation functions. These correlation functions are scaled to match the amplitudes of the near-side

peaks in the mixed-event correlation functions. These �gures show the importance of the detector

geometry correction as the mixed-event correlations demonstrated that the detector favors corre-

lation with � � closes to 0 or� . Moreover, the arti�cial wiggles in the away-side peaks are reduced

after acceptance correction as observed in the comparisons between Figure 3.6 and 3.8, and the

comparisons between Figure 3.7 and 3.9.
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3.5 Background Flow subtraction

In p+ p collisions where no QGP is formed, the combinatorial pairs are expected to be distributed

in � � space evenly. InAu + Au collisions, however, the combinatorial distributions are convoluted

with collective 
ow of the QGP. A common two-source model is used to describe the correlation

function as a superposition of jet and 
ow

correlation function
z }| {
dNCorr

d� �
=

jet function
z }| {
dNJet

d� �
+

underlying 
ow
z }| {
dNF low

d� �
, (3.8)

where NCorr , N jet and NF low are the numbers of correlation pairs in the correlation function, jet

function, and underlying 
ow as functions of the correlation angle � � . The derivative with respect

to � � accounts for � � bin width. Then, the jet function is simply the di�erence between the

correlation function and the underlying 
ow

jet function
z }| {
dNJet

d� �
=

correlation function
z }| {
dNCorr

d� �
�

underlying 
ow
z }| {
dNF low

d� �
. (3.9)

As discussed in section 1.5.1, the 
ow can be expanded to a Fourier series

dNf low

d� �
= b

h
1 + 2

X
hvn i cos (n � � � )

i
, (3.10)

whereb is the level of the background 
ow which is estimated using Absolute Normalization method

as described in later section 3.5.3. As demonstrated in several experimental observables [49, 72, 73],

vn in the pT regions of interest is a product ofv� 0

n and vh
n which are the nth order 
ow harmonic

coe�cients for � 0 and charged hadrons, respectively.
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Since we assume the coe�cient for the �rst order harmonic, v1, can be ignored and the coe�-

cients for the higher order (n � 5) harmonics are negligible, this analysis subtracts 
ow harmonics

from the second to the fourth order. Then, equation 3.10 can be rewritten as

dNf low

d� �
= b

h
1 + 2

4X

n=2

hv� 0

n ihvh
n i cosn � � �

i
. (3.11)

The second to fourth order harmonics are plotted in Figure 3.10 for visualization. This section

details the process to obtain di�erent order 
ow coe�cients as well as the background level b.

Figure 3.10: Di�erent order of harmonic functions in arbitrary scale.

3.5.1 Coe�cients of Flow Harmonics for Charged Hadron

The hadron vh
2 , vh

3 , and vh
4 values in 0:5{10 GeV/c are PHENIX results [21]. vh

n values in refer-

ence [21] are obtained in 10% centrality bins. To match the centraliy bins in this analysis,vh
n values

in ref [21] are merged from di�erent centrality bins (0{10% and 10{20%, 20{30% and 30{40%). The

vh
n values are weighted by the number of hadrons in the corresponding centrality and hadronpT

bin. The mergedvh
2 in 0{20% and 20{40% centrality classes are shown in Figure 3.11, as examples.

Then, the vh
n values, which correspond to the meanpT values of the associatepT bins that are used
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in this analysis, are interpolated from a �t by the following function

vn (pT ) = A � e� ( B � pT
C )2

+
�
D � E � e� F �pT

�
. (3.12)

Equation 3.12 is an arbitrary choice but captures the features of thevn functions. The errors of

the interpolated vh
n values are the interpolated values of the upper and lower errors of the merged

vh
n values with the same �t functions. The interpolated vh

n values are shown in Figure 3.12.

Figure 3.11: vh
2 values in di�erent centrality classes. The open circles are from experimental

results [21]. The black dots are the merged values from the open circles.

Figure 3.12: Merged (solid dots) and interpolated (open circles)vh
n values. The blue dash

lines are the �ts of the nominal, upper and lower bounds values of the solid points.
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3.5.2 Coe�cients of Flow Harmonics for � 0 from Acoustic Scaling

Neutral pion v� 0

2 values in 1{18 GeV/c are measured from previous PHENIX analysis [22], as shown

in Figure 1.14. Similar to the charged hadronvh
n values in reference [21], thev� 0

n values are obtained

in 10% centrality bins. Therefore, the v� 0

n are also merged using the same procedure for merging

vh
n , and the results are shown in Figure 3.13.

Figure 3.13: Mergedv� 0

2 values (black dots) in 0{20% (left) and 20{40% (right) centrality.
The red and blue data points are results from reference [22] in 10% centrality bin width.
The black points are the merged values of the red and blue points.

Figure 3.14: Merged (dots) and interpolated (circle)v� 0

2 values in 0{20% and 20{40% cen-
trality. The red dash lines are the �ts of the nominal, upper and lower bounds values of the
mergedv� 0

2 .
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To interpolate the v� 0

2 values at a particular pT , equation 3.12 is used to �t the mergedv� 0

2

values in 1{8 GeV/c. Since the coe�cients are not expected to rise in high pT (> 8 GeV/c) but

potentially fall as pT increases, the �ts of the nominal and the upper bound in the highpT region

are set to be 
at, while the lower bound is set as the tangent of the �ts in the low pT region. The

interpolated v� 0

2 values are shown in Figure 3.14.

Acoustic Scaling

While there are v� 0

2 measurements available from PHENIX [22], higher orderv� 0

n has not been

measured at RHIC in the high momentum region. To estimatev� 0

3 and v� 0

4 , Acoustic Scaling [74]

is applied. Acoustic Scaling refers to the ratio ofvn (n = 3 ; 4) to (v2)n=2, that is,

gn =
vn

(v2)n=2
: (3.13)

This ratio, denoted as gn , is pT independent up to 10 GeV/c as demonstrated with PHENIX

data [74]. Thus, we can obtain charged hadrongh
n with the existing PHENIX charged hadron vh

n

results

gh
n =

vh
n

(vh
2 )n=2

; (3.14)

and assumegh
n = g� 0

n . Applying equation (3.13) again to estimate neutral pion v� 0

3 and v� 0

4 gives

v� 0

n = gh
n (v� 0

2 )n=2: (3.15)

Figure 3.15 showsgh
n values that are calculated using equation (3.14) with vh

n values from

reference [21]. Sincegh
n is observed to be constant in 0{10 GeV/c, a 
at line is �tted to extract the

gh
n values in di�erent centrality bins. The uncertainties of gh

n are from the �t errors. Then, v� 0

3 and

v� 0

4 are estimated using equation 3.15 with the �tted gh
n values from Figure 3.15 as input parameters.
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Figure 3.15: g3 (top row) and g4 (bottom row) calculated using charged hadronvn in refer-
ence [21] in di�erent centrality classes. The dash lines are the constant �ts and their upper
and lower bound values.

3.5.3 Flow Level Estimation: Absolute Normalization

Absolute Normalization, also known as Mean-Seeds Mean-Partners, uses the mixed-event corre-

lations to estimate underlying 
ow amplitude which is denoted as b in equation 3.10. Absolute

Normalization also includes a centrality correction, � , for the �nite centrality binning e�ect in the

event-mixing analysis. Then, b in equation 3.10 can be expressed as

b = �b0 , (3.16)

where b0 is the per trigger yield found in mixed-event correlations

b0 =
hnA nB i mixed

hnA i mixed
, (3.17)

and nA and nB are the number of trigger and associate particles, respectively.

� is de�ned as the ratio of the mean correlation pairs hnA nB i to the mean combinatorial

pairs hnA ihnB i as written in equation (3.18). Since hnA nB i and hnA ihnB i depends on number
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of collisions,Ncoll , and number of participants, Npart , they can be estimated using the probability,

wglaub, of Ncoll (Npart ) contribution in a certainty centrality range calculated from Glauber Monte

Carlo [12] as expressed in equation (3.19). The subscripti represents di�erent Ncoll (Npart ) values

in a centrality range, and wglaub
i , nA

i and nB
i are the corresponding values.

� =
hnA nB i

hnA ihnB i
(3.18)

=
P

wglaub
i nA

i nB
iP

wglaub
i nA

i �
P

wglaub
i nB

i

. (3.19)

To �nd nA
i and nB

i , nA and nB as functions of Ncoll (Npart ) are �tted with Equations 3.20

and 3.21 in the Ncoll (Npart ) region which corresponds to the centrality classes (0{20% and 20{

40%) as shown in Figure 3.16 and 3.17. Equation 3.20 and 3.21 are selected for their smoothness

Figure 3.16: Number of trigger (top) and associate particles (bottom) as function ofNpart

from Run 10 data.

and well-controlled behavioral at large Ncoll (Npart ) [75]. Then, there is a total of four �ts for

determining the � values using equation 3.19. The �nal� values are the average of the calculations

using these di�erent �ts and the deviation between these �ts is used as uncertainty on � . The �
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values for di�erent runs are shown in Figure 3.18.

nA=B = 
 tan� 1(�N �
part=coll ) (3.20)

nA=B = 
 (1 � e�N �
part=coll ) (3.21)

Figure 3.17: Number of trigger (top) and associate particles (bottom) as function ofNcoll

from Run 10 data.

Figure 3.18: � as a function of centrality in di�erent trigger and associatepT ranges from
Run 10 (top) and Run 11 (bottom) data.
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3.6 Extracting Physics Quantities

The jet functions are obtained from the correlation function after removing underlying 
ow har-

monics. The jet functions are used to extract di�erent jet observables such as angular widths and

yields. This section describes the extraction and calculation of these observables.

Jet Width

Jet widths in this analysis refer to the Gaussian widths of the near and away-side peaks in the jet

functions. The widths are obtained from Gaussian �ts

1
N trig

dNjet

d� �
=

near-side peak
z }| {

ANear e
� ( � � � 0

2� Near
)2

+

away-side peak
z }| {

AAway e
� ( � � � �

2� Away
)2

+

mirror functions
z }| {

ANear e
� ( � � � 2�

2� Near
)2

+ AAway e
� ( � � + �

2� Away
)2

, (3.22)

whereANear and AAway and the amplitudes of the near and away-side peaks, and� Near and � Away

are the widths of the near and away-side jets.

Since the jets are emitted in a cone shape, the far ends on both sides (�� = � �= 2 and

� � = 3 �= 2) of the jet functions should have the same yield. Therefore, two Gaussian functions are

added in Equation (3.22) as mirror functions. The mirror functions share the same amplitudes and

widths as the near and away-side peaks, but peak at� � and 2� . This means that the in
uence of

the away (near)-side is the same on both left and right of the near (away)-side peak.
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Integrated Per Trigger Yields Modi�cation I AA (pT )

The common de�nition of I AA is the ratio of the integrated per trigger yields in Au + Au to p + p

I AA =
YAA

Ypp
. (3.23)

whereYAA and Ypp are the integrated per trigger yields from the jet functions measured inAu + Au

and p + p collisions, respectively. They are de�ned as

Y =
1

N trig

Z � � +

� � �

dNjet

d� �
d� � , (3.24)

where � � � are the integration ranges which are [0� �
3 ; 0 + �

3 ] and [� � �
2 ; � + �

2 ] for the near and

away-side peaks, respectively.

Per Trigger Yields Modi�cation I AA (� � )

In this study, a point-by-point per trigger yield ratio is also calculated to obtain I AA as a function

of the correlation angle � � . I AA (� � ), which is simply the quotient of the Au + Au jet function

divided by the p + p jet function, describes the jet modi�cation at jet substructure level.

Double Ratio RI

RI is the modi�cation ratio of the away-side to the near-side jet functions. The de�nition of RI is

RI =
I Away

AA

I Near
AA

. (3.25)

Although RI in 200 GeV Au + Au is not covered in this thesis, it is a useful observable in small

system studies because the modi�cationI AA is small in Au + Au collisions. More discussions ofRI

measurements in small systems are shown in section 6.2.
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CHAPTER 4

Systematic Uncertainty

There are �ve sources of systematic uncertainty accounted for in this analysis. They are the uncer-

tainty associated with the coe�cients of 
ow harmonics, the � uncertainty in the background level

estimation using Absolute Normalization method, combinatorial background in � 0 reconstruction,

hadron e�ciency uncertainty, and the uncertainties associated with the p + p baseline measure-

ments. Since the systematic uncertainties (� pp), from p + p results is obtained in [49], this chapter

will discuss the other four sources of systematic uncertainty.

4.1 Flow Harmonics

Considering the di�erences in the shape of each order of 
ow harmonics, the systematic uncertainties

from 
ow are separated by order. Since we used Acoustic Scaling to estimate the� 0 v3 and v4

values, the subtracted 
ow harmonics can be written as

Flow(� � ) = 1 + 2[ v� 0

2 vh
2 cos (2� � ) + v� 0

3 vh
3 cos (3� � ) + v� 0

4 vh
4 cos (4� � )]

= 1 + 2[ v� 0

2 vh
2 cos (2� � ) + g3(v� 0

2 )3=2vh
3 cos (3� � ) + g4(v� 0

2 )4=2vh
4 cos (4� � )] . (4.1)

To �nd the systematic uncertainty, � f 2, arising from the second order 
ow harmonic, v� 0

2 and vh
2

are set to their upper (lower) bound values in the cos (2� � ) term in Equation (4.1) only. For the

systematic uncertainty, � f 3, arising from the third order 
ow harmonic, g3, v� 0

2 and vh
3 are set to

their upper (lower) bound values in the cos (3� � ) term in Equation (4.1) only. Then set g4, v� 0

2

and vh
4 to their upper (lower) bound values in the cos(4� � ) term in Equation (4.1) alone to �nd

the systematic uncertainty, � f 4, arising from the fourth order 
ow harmonic.
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4.2 Absolute Normalization

The systematic uncertainty, � � , associated with the Absolute Normalization method, comes from

the uncertainty on � . The uncertainty on � is de�ned as the deviation of the �ts on the number

of trigger (or associate) as written in Equations (3.20) and (3.21) in Section 3.5.3. Although� is

close to 1, the jet function is very sensitive to� values especially in the lowpT regions where the

background is large.

4.3 Hadron E�ciency

There are six sources of uncertainty in the hadron e�ciency. They are: (1) the momentum reso-

lution of the central arm detectors, (2) the PC3 matching recalibration uncertainty in simulation,

(3) the di�erences between Monte Carlo simulation and real data, (4) the embedding e�ciency

in the occupancy study, (5) the particle ratios from the charged hadronpT spectra measured at

PHENIX [76] and (6) the statistical uncertainty in the simulation. The total uncertainty of the

hadron e�ciency is a quadrature sum of these uncertainties. The systematic uncertainty,� H , from

hadron e�ciency is presented as a global scale uncertainty shown at the far end of a �gure separated

from systematic uncertainties raised by other sources.

The uncertainties of hadron e�ciency for Au + Au collisions in Run 10 and Run 11 are 10%

and 15%, respectively. The average for both Runs weighted by statistics is about 12%. However,

some of these uncertainties, such as momentum resolution and PC3 matching cut in the simulation,

are canceled out inI AA analysis, as the associated uncertainties are correlated between the hadron

e�ciency studies for Au + Au and p+ p collisions. Further discussion will be covered as Section 4.5.
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4.4 Combinatorial Background in � 0 Reconstruction

After applying all kinematic cuts in the photon pair selection, all reconstructed � 0 candidates that

fall under the � 0 mass peak, that is, within 0:12{0:16 GeV/c2 mass window, are used to construct

the correlation functions. However, the � 0 mass peak is contaminated by combinatorial photon

pairs which are labeled as background in Figure 4.1. These combinatorial photon pairs a�ect the

features in both amplitudes and shapes of the jet functions. Although it is impossible to distinguish

combinatorial background from the mass peak, the e�ect from the combinatorial background can

be estimated using combinatorial photon pairs in the side-band regions with the assumption that

the combinatorial pairs within the mass peak and side-band regions give the same features in jet

functions.

Figure 4.1: Example of invariant mass spectrum. The blue dash line at the bottom is the �t
for combinatorial background. The red solid line is the �t of the combinatorial background
and the signal. The vertical dash lines indicate the signal� 0 mass window (red), and side-
band mass windows (blue).
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The relative systematic uncertainty from the combinatorial photon pair is de�ned as

� � 0

Y

Ypeak
=

Ytrue � Ypeak

Ypeak
(4.2)

where � � 0 is the absolute uncertainty of the per trigger yield. Ypeak is the per trigger yields of

the measured jets that use reconstructed� 0 within 0 :12{0:16 GeV/c2, and Ytrue is the per trigger

yields of the jets that are constructed by true � 0 found in the same mass window as indicated in

the red area in Figure 4.1. Then, the total yields of jets from reconstructed� 0 found in � 0 mass

peak can be written as

NF G Ypeak = Nsignal Ysignal + NBG YBG

Nsignal Ysignal = NF G Ypeak � NBG YBG

Ysignal =
NF G

Nsignal
YF G �

NBG

Nsignal
YBG (4.3)

whereNpeak, N true , and NBG are the number of reconstructed� 0 found in the peak region, number

of true � 0 and number of combinatoral photon pairs, respectively. YBG is the per trigger yield

of jets that use trigger constructed by combinatorial photon pairs found in the � 0 mass peak.

Since the combinatorial photon pairs in the side-band regions are used to estimate the e�ect from

combinatorial photon pairs within the peak region, YBG is replaced with Yside . Then eq. (4.3)

becomes

Ytrue =
Npeak

N true
Ypeak �

NBG

N true
Yside . (4.4)



88

Substitute eq. (4.4) in eq. (4.2), we have

� � 0

Y

Ypeak
=

Npeak
N true

Ypeak � NBG
N true

Yside � Ypeak

Ypeak

=
( Npeak

N true
� 1)Ypeak � NBG

N true
Yside

Ypeak

=
Npeak � N true

N true
Ypeak � NBG

N true
Yside

Ypeak
.

SinceNpeak = N true + NBG ,

� � 0

Y

Ypeak
=

NBG
N true

Ypeak � NBG
N true

Yside

Ypeak

=
NBG

N true
�

Ypeak � Yside

Ypeak

=
1

N true =NBG
�
�

1 �
Yside

Ypeak

�

=
1

S=B
�
�

1 �
Yside

Ypeak

�
(4.5)

whereS=B is a simpli�ed notation for N true =NBG which is the signal-to-background ratio of the � 0

mass peak. Equation (4.5) de�nes relative uncertainty, � � 0

Y =Ypeak, as the di�erence of per trigger

yields of jet functions obtained from side-band and the� 0 mass peak regions, scaled down by the

signal-to-background ratio found in the � 0 mass peak. If per trigger yields of jet functions obtained

from di�erent mass windows are similar (Yside � Ypeak) or the true � 0 dominates in the � 0 mass

peak (S=B � 1), the relative uncertainty become small � � 0

Y =Ypeak � 0.

To �nd the signal to background ratio, the invariant mass spectrum is �tted by a sum of
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Gaussian and linear equations as shown in Figure 4.2

dNpeak(m

 )
dm



=

true � 0 count
z }| {

Ae� (
m 

 � 0:135

2� m
)2

+

background count
z }| {
(Bm 

 + C) , (4.6)

where A, B , C, and � m are the �tting parameters. Then, NBG is estimated by integrating the

linear �t from 0 :12 to 0:16 GeV

NBG =
Z 0:16

0:12
(Bm 

 + C)d(m

 ) , (4.7)

and N true is the di�erence between the integral of the mass spectrum (data) in 0:12{0:16 GeV mass

window and NBG

N true =

data
z }| {Z 0:16

0:12

dNpeak(m

 )
dm



d(m

 ) �

background �t
z}| {
NBG . (4.8)

The � 0 signal-to-background ratio is plotted as a function of trigger � 0 pT in Figure 4.3. Figure 4.3

shows that the signal-to-background ratio of � 0 increases with trigger � 0 pT , which indicates that

the purity of reconstructed � 0 enhances in the high momentum region.

To obtain the side-band per trigger yield (Yside), the reconstructed � 0 are picked from 0:165{

0:2 GeV (upper side band) and 0:08{0:11 GeV (lower side band) in data selection. Then, the

same procedures are followed as for the same procedures of jet functions and per trigger yields as

explained in chapter 3. The per trigger yields obtained from side-band and� 0 mass peak regions,

and their ratios are shown in Figure 4.4 and 4.5. These two �gures show that the per trigger yields
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from the side-band deviate more from the� 0 mass peak in the central events. This observation

echoes to the centrality dependency in the signal-to-background ratio shown in Figure 4.3.

Figure 4.2: Photon pair invariant mass spectra with �ts in di�erent trigger � 0 pT bins. Mass
spectra in 0{20% (top) and 20{40% (bottom) events are separated to the top and bottom
rows, respectively.

Figure 4.3: Signal-to-background ratio of reconstructed� 0.
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Figure 4.4: Near (top) and away-side (bottom) per trigger yields as a function of associatepT

in di�erent trigger pT bins in 0{20% centrality. Per trigger yields obtained from side-band
and � 0 mass peak regions are drawn in red and black, respectively. The ratios of per trigger
yields from di�erent mass windows are drawn at the bottom of each panel.

Figure 4.5: Near (top) and away-side (bottom) per trigger yields as a function of associatepT

in di�erent trigger pT bins in 20{40% centrality. See Figure 4.4 for description.
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The relative systematic uncertainty, � � 0

Y =Ypeak, arising from the combinatorial background � 0

is plotted as a function of associatepT in Figure 4.6. Since the signal-to-background ratio is higher

in the 20{40% centrality events and the per trigger yield ratios of side-band to� 0 mass peak are

close to 1, the relative systematic uncertainty in the 20{40% centrality events is also smaller.

Figure 4.6: Relative background� 0 systematic uncertainty as a function of associatepT in
near (top) and away-side (bottom) peaks. The triggerpT is labeled on the top of each panel.

4.5 Uncertainty Propagation

While absolute uncertainties arising from the 
ow harmonics and Absolute Normalization in dif-

ferent physics quantities are obtained by repeating the same analysis procedures by varying 
ow

harmonics coe�cients and � between their upper and lower bounds, the absolute uncertainties

arising from the combinatorial background in the � 0 reconstruction and p + p measurements are

implemented analytically.

The total absolute systematic uncertainty is a quadrature sum of the absolute errors from
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each source

� total =
q X

(� i )2 , (4.9)

where � i is the systematic uncertainty from the i th source. The sources of uncertainty for each

physics quantity are listed in Table 4.1. In Table 4.1, the uncertainties ingredients are categorized

into three types. Type A refers to an uncorrelated uncertainty for which each data point can move

independently within its uncertainty range. Statistical error bars are considered Type A. Type B

refers to uncertainty which is correlated (or anti-correlated) such that if one data point moves all

data points would shift accordingly. Type C, which is known as global scaled uncertainty, is a

percent error applied on all data points.

Table 4.1: Sources of Systematic Uncertainty

Quantity Uncertainty
� f 2 � f 3 � f 4 � � � � 0

� pp � H

Jet Function B B B B B C
Jet width B B B B

Per trigger yields B B B B B C
Away-side I AA (pT ) B B B B C
Away-side I AA (� � ) B B B B C B C

B: Correlated systematic uncertainty
C: global scale uncertainty

Hadron E�ciency Uncertainty

The uncertainty from hadron e�ciency, � H , is presented separately as a global scale uncertainty

on the far end of the �gures. As mentioned earlier, the systematic error from the hadron e�ciency

correction is smaller in the I AA study than in the jet function analysis as some of the errors are cor-

related in Au + Au and p+ p collisions. Therefore, only the uncorrelated errors remain in the global

scale uncertainty in the I AA measurement. The uncorrelated errors and their values are obtained
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from a previous PHENIX analysis [49] and shown in Table 4.2. Note that these uncorrelated errors

are not expected to change signi�cantly between di�erent data sets as the particle ratios shown in

the PHENIX results [76] do not change for the same collision system, the statistical errors can be

well controlled in the simulation, and the embedding e�ciency is a conservative estimation based

on statistics and the uncertainty arising from the PC3 matching criterion.

Table 4.2: Uncorrelated errors in hadron e�ciency study
source error

embedding e�ciency 5%
particle ratios 3%

statistical errors 1%

Combinatorial Background Uncertainty from � 0 Reconstruction

The combinatorial background uncertainty from the � 0 reconstruction is applied on all per trigger

yield related quantities including the jet functions and I AA . Since the jet function amplitude and

I AA are proportional to the per trigger yield, the relative errors from the combinatorial background

in the jet functions and I AA equals the relative uncertainty in per trigger yield

� � 0

jet

jet
=

� � 0

Y

Y

� � 0

jet =
� � 0

Y

Y
� jet (4.10)

and similarly,

� � 0

I =
� � 0

Y

Y
� I AA . (4.11)
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p + p Uncertainty

Consider the per trigger yields, Ypp, in p + p measurement, with error � pp�
Y . The upper bound

values ofYpp, Ypp + � pp+
Y , contributes to the lower bound values ofI AA , that is I AA � � pp�

I

I AA � � pp�
I =

YAA

Ypp + � pp+
Y

� pp�
I = I AA �

YAA

Ypp + � pp+
Y

= I AA �
YAA

Ypp
�

Ypp

Ypp + � pp+
Y

= I AA

h
1 �

Ypp

Ypp + � pp+
Y

i

= I AA �
Ypp + � pp+

Y � Ypp

Ypp + � pp+
Y

= I AA �
� pp+

Y

Ypp + � pp+
Y

.

Using the same analytical procedure, the absolute uncertainty ofI AA from p + p can be concluded

in one formula

� pp�
I = I AA �

� pp�
Y

Ypp � � pp�
Y

(4.12)

4.6 Summary of Systematic Uncertainty

The following plots are break down of the systematic uncertainties associated with each quantity.
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Jet Functions

The systematic uncertainties associated with the jet functions from di�erent sources are shown

separately in Figure 4.7 to 4.16. The Absolute Normalization method is the major contributor

to the systematic uncertainty in the low pT regions where underlying event is dominat. The

combinatorial background � 0 has a larger in
uence in central events especially in the near-side

where the trigger � 0 locate at.

Jet Widths

Figure 4.17 to Figure 4.20 are the systematic uncertainty contributions in the jet widths. Second

order 
ow and � are the dominant factors in the systematic uncertainty in most pT bins. However,

the size of systematic uncertainty from di�erent sources are comparable in the away-side jet width

at the mid associatepT (1{5 GeV/c) in 0{20% events.

Yields

Figure 4.21 to Figure 4.24 are the systematic uncertainty contributions in the per trigger yields. �

uncertainty dominates in the low assocpT region. It is noteworthy that the even order 
ow has

zero contribution in the away-side systematic uncertainty as the integrated yields of even order 
ow

within �= 2 to 3�= 2 are zero

Z 3�= 2

�= 2
cos (2n � � )d� =

1
2n

�
sin (2n �

3�
2

) � sin (2n �
�
2

)
�

= 0 (4.13)

Hence, the changes of the second and fourth order 
ow harmonic coe�cients do not a�ect the away

side yield.
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I AA

Figure 4.25 to Figure 4.26 are the systematic uncertainty contributions in the I AA (pT ). In the

low associatepT region where underlying events are large, the systematic uncertainty ofI AA (pT )

is dominated by � error of Absolute Normalization method. For the same reason discussed in

the systematic errors in the per trigger yields, the even order 
ow harmonics uncertainties do not

contribute to away-side I AA (pT ). In the high associatepT region, the p + p measurements become

the major contributor to the I AA (pT ). In addition, the combinatorial background in the � 0 yield

is also a major contributor in low trigger � 0 pT in central events (0{20%).

The systematic uncertainties of I AA (� � ) from di�erent sources are shown separately in Fig-

ure 4.27 to 4.38 which re
ect the in
uences of di�erent sources of systematic errors in theI AA (pT ).

In addition, these �gures show that the uncertainty grows on the skirt of the jet where both per

trigger yields and statistics are low.
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Figure 4.7: Jet functions in 0{20% centrality with systematic uncertainty from the second
order 
ow harmonic drawn as boxes which are small. The trigger and associatepT ranges
are labeled on the side and the top, respectively. The dash lines indicate zero per trigger
yield.

Figure 4.8: Jet functions in 20{40% centrality with systematic uncertainty from the second
order 
ow harmonic drawn as boxes which are small.
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Figure 4.9: Jet functions in 0{20% centrality with systematic uncertainty from the third
order 
ow harmonic drawn as boxes which are small.

Figure 4.10: Jet functions in 20{40% centrality with systematic uncertainty from the third
order 
ow harmonic drawn as boxes which are small.



100

Figure 4.11: Jet functions in 0{20% centrality with systematic uncertainty from the fourth
order 
ow harmonic drawn as boxes which are small.

Figure 4.12: Jet functions in 20{40% centrality with systematic uncertainty from the fourth
order 
ow harmonic drawn as boxes which are small.



101

Figure 4.13: Jet functions in 0{20% centrality with systematic uncertainty from Absolute
Normalization method drawn as box.

Figure 4.14: Jet functions in 20{40% centrality with systematic uncertainty from Absolute
Normalization method drawn as box.
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Figure 4.15: Jet functions in 0{20% centrality with systematic uncertainty from combinato-
rial background � 0 drawn as box.

Figure 4.16: Jet functions in 20{40% centrality with systematic uncertainty from combina-
torial background � 0 drawn as box.
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Figure 4.17: Relative uncertainties in near-side width in 0{20% centrality.

Figure 4.18: Relative uncertainties in near-side width in 20{40% centrality.
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Figure 4.19: Relative uncertainties in away-side width in 0{20% centrality.

Figure 4.20: Relative uncertainties in away-side width in 20{40% centrality.
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Figure 4.21: Relative uncertainties in near-side yield in 0{20% centrality.

Figure 4.22: Relative uncertainties in near-side yield in 20{40% centrality.
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Figure 4.23: Relative uncertainties in away-side yield in 0{20% centrality.

Figure 4.24: Relative uncertainties in away-side yield in 20{40% centrality.
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Figure 4.25: Relative uncertainties in away-sideI AA in 0{20% centrality.

Figure 4.26: Relative uncertainties in away-sideI AA in 20{40% centrality.
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Figure 4.27: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � f 2, raised by the
second order 
ow harmonics drawn as box.

Figure 4.28: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � f 2, raised by the
second order 
ow harmonics drawn as box.
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Figure 4.29: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � f 3, raised by the
third order 
ow harmonics drawn as box.

Figure 4.30: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � f 3, raised by the
third order 
ow harmonics drawn as box.
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Figure 4.31: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � f 4, raised by the
fourth order 
ow harmonics drawn as box.

Figure 4.32: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � f 4, raised by the
fourth order 
ow harmonics drawn as box.
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Figure 4.33: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � � , raised by Abso-
lute Normalization method drawn as box.

Figure 4.34: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � � , raised by Ab-
solute Normalization method drawn as box.
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Figure 4.35: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � � 0
, raised by com-

binatorial background � 0 drawn as box.

Figure 4.36: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � � 0
, raised by

combinatorial background� 0 drawn as box.
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Figure 4.37: Away-sideI AA (� � ) in 0{20% with systematic uncertainty, � pp, raised byp + p
measurement drawn as box.

Figure 4.38: Away-sideI AA (� � ) in 20{40% with systematic uncertainty, � pp, in p + p mea-
surement drawn as box.
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CHAPTER 5

Results

5.1 Jet Functions

Jet functions, that is the per trigger yield as a function of � � , in 0{20% and 20{40% centrality are

shown in �gure. 5.1 and �gure. 5.2, respectively. The �ts of the jet functions are drawn as red lines

in these �gures. The jet functions appear sharp and narrow at the high associatepT , but broad

and at the low associatepT . While Absolute Normalization works well in the high pT bins, it is

clear that there are over subtractions in the low associatepT bins.

5.2 Yields

Per trigger yields as a function of associatepT are shown in Figure 5.3. It is the integrated per

trigger yield of the jet functions between � � = � � �
2 and � � = � + �

2 . There is a decreasing

trend along the associatepT axis in both near and away-side yields and in bothAu + Au and p+ p

collisions. The near-side yields inAu + Au and p + p are consistent implying the near-side jets

modi�cation is small in Au + Au collisions. The away-side jets inAu + Au collisions have higher

yields than the p + p collision for low associatepT (< 2 GeV/c), but the yields of away-side jets in

Au + Au collisions become consistent with those inp + p collisions with increasingpT .

Since more central events are expected to create a larger volume of QGP, centrality dependence

studies can show path length e�ect of the QGP. The near-side yields are consistent between 0{20%

and 20{40% centrality classes. While the away-side yields are consistent between these centrality

classes at low associatepT , the yields in 20{40% is systematically higher than in 0{20% at high

associatepT (> 2 GeV/c) within the 4{9 GeV/c trigger pT range.



115

The di�erences in yields betweenAu + Au and p+ p collisions are more noticeable in the away-

side than the near-side jets. This is due to the fact that a relatively high momentum particles are

used as trigger particles. Therefore, near-side jets, which travel shorter path length in the QGP and

su�er less energy loss, are favored in the analysis. Since jets emerge back-to-back, the away-side

jets travel a longer path length and lose more energy to the QGP than the near-side jets. Due to

this path length bias, the away-side jets are more sensitive to the QGP e�ects.

5.3 Away-side I AA (pT )

To quantify the observed modi�cation to the per trigger yield, away-side I AA as a function of

associatepT , which is displayed in Figure 5.4, is calculated using the integrated per trigger yield

within � � �
2 < � � � � + �

2 . Figure 5.4 shows away-sideI AA greater than 1 at low associatepT ,

but decreases as associatepT increases, and is below 1 at high associatepT . These results show

enhancement of soft jet particles but suppression of hard jet particles, indicating the energy loss

of partons in the QGP causes a reduction in the number of high momentum particles produced

which leads to an enhancement of particles with low momenta. It is noteworthy to point out that

the transition from enhancement to suppression happens at about 2 GeV/c in di�erent trigger pT

ranges, suggesting the transition is independent of trigger particle momentum.

5.4 Jet Widths

There is a decreasing trend along the associatepT axis in both near and away-side jet width and

in both Au + Au and p+ p collisions as shown in Figure 5.5. The azimuthal widths of the near-side

jets measured inAu + Au and p + p are consistent. However, the enhanced soft particles of the

away-side jets inAu + Au collisions spread in a wider azimuthal range than inp+ p collisions, while
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the angular widths of the suppressed hard particles of the away-side jets inAu + Au collisions are

consistent with the p + p measurements.

5.5 I AA (� � )

The away-side angular widths andI AA shown in Figure 5.4 and 5.5 suggest that the modi�cations

has azimuthal dependent as well. To clearly show the relation between the yields modi�cation and

the correlation angle, the ratios of the di�erentiated yields of the away-side jet functions obtained

from Au + Au and p+ p measurements as a function of �� are shown in Figure 5.6. TheseI AA (� � )

plots reveal the details of modi�cation at jet substructure level.

At the lowest associate pT range, I AA is greater than 1 overall in azimuth and increases at

� � away from � , indicating soft jet particles are enhanced within the away-side jets, and stronger

enhancement appears in the soft jet particles at the skirt of the away-side jets. This angular

dependence changes with jet particle momentum. At 1� passoc
T < 2 GeV/c, I AA is about 0:75

and 1 in 0{20% and 20{40% classes, respectively, at �� � � . However, I AA is above 1 as � � is

away from � . This shows that the jet particles near the core of the away-side jets experience little

to no modi�cation. On the other hand, jet particles at the skirt of the away-side jets experience

enhancement. At the even higher associatepT , I AA is mostly below 1 showing that the hard jet

particles at di�erent layers of the away-side jets are suppressed at all angles.



117

F
ig

ur
e

5.
1:

Je
tf

un
ct

io
ns

in
0{

20
%

of
20

0
G

eV
A

u
+

A
u

co
lli

si
on

s.
T

he
tr

ig
ge

r
an

d
as

so
ci

at
ep T

of
ea

ch
pa

ne
la

re
la

b
el

ed
on

th
e

si
de

an
d

th
e

to
p

of
th

e
�g

ur
e,

re
sp

ec
tiv

el
y.

T
he

st
at

is
tic

an
d

sy
st

em
at

ic
er

ro
rs

ar
e

sh
ow

n
as

ve
rt

ic
al

lin
es

an
d

b
ox

es
on

th
e

da
ta

,
re

sp
ec

tiv
el

y.
T

he
re

d
cu

rv
es

ar
e

th
e

G
au

ss
ia

n
�ts

to
th

e
je

t
fu

nc
tio

ns
.

T
he

ho
riz

on
ta

l
re

d
lin

es
in

di
ca

te
ze

ro
p

er
tr

ig
ge

r
yi

el
ds

.



118

F
ig

ur
e

5.
2:

Je
t

fu
nc

tio
ns

in
20

{4
0%

of
20

0
G

eV
A

u
+

A
u

co
lli

si
on

s.



119

Figure 5.3: Near (top) and away-side (bottom) per trigger yields as a function of associatepT .

Figure 5.4: I AA as a function of associatepT in the away-side peaks. The �lled blue box is
the global scale uncertainty.
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Figure 5.5: Near (top) and away-side (bottom) jet widths as a function of associatepT .

Figure 5.6: Away-sideI AA as a function of associate �� in 0{20% (top) and 20{40% (bottom)
centrality events. The �lled blue box is the global scale uncertainty.



121

CHAPTER 6

Discussions

� 0-hadron correlation analysis is used to study jet modi�cation in Quark-Gluon Plasma. This

study analysed PHENIX data from 2010 and 2011Au + Au collisions at 200 GeV. Instead of

considering only the second order 
ow harmonics in the background subtraction as in the previous

PHENIX analysis [49], this analysis subtracted the second to fourth order 
ow harmonics to obtain

jet functions. The second to fourth order 
ow harmonic coe�cients of charged hadrons and the

second order 
ow harmonic coe�cients of neutral pions were measured by PHENIX. The third and

fourth order 
ow harmonic coe�cients of neutral pions are estimated using acoustic scaling. The

Absolute Normalization method is applied to estimate the level of underlying event in the 
ow

subtraction.

This chapter will compare results from this analysis to other experiment results, and discuss

the implications of any agreements and discrepancies.

6.1 Comparisons to A + A Collision Results

This section will show comparisons between theAu + Au results from this analysis and other

results from RHIC with the same collision systems. Any agreements between these comparisons

are important to validate the experimental results at RHIC. Comparisons to Pb+ Pb results will

also be shown to study the jet modi�cation's dependencies on system size and energy.

6.1.1 Comparison to PHENIX Results

As mentioned earlier in Section 1.6, this work is an updated analysis of previous PHENIX� 0-

hadron correlations results published in [49]. Besides the increase of statistics from Run 10 and 11
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combined data sets, the higher order 
ow harmonics are also accounted for background subtraction

in this analysis. Therefore, this analysis gives results with higher accuracy than the the previous

PHENIX results [49], which included Run 7 data set alone and subtracted the second order 
ow

harmonics only.

Jet Function Comparisons

The comparisons of jet functions are shown in Figures 6.1 and 6.2. While the systematic uncertainty

is not shown in these two �gures, the statistical uncertainties and 
uctuations are reduced in this

analysis because of the accumulated statistics from both data sets. Moreover, the away-side peaks

are closer to a Gaussian in the updated analysis as the subtraction of the higher order 
ow harmonics

reduces the shoulder shape in the away-side peak. The shape improvements of the away-side are

more obvious at low associatepT in the central events (0{20%) where the underlying events have

stronger in
uence.

Since higher order 
ow harmonics are subtracted in this analysis, the near-side jet functions

measured in this analysis are expected to be lower than in [49] at low associatepT . At high

associatepT , the di�erences in near-side jet functions should be small as underlying 
ow in
uence

is minimal at high momentum. However, Figures 6.1 and 6.2 shows that there are discrepancies

between this analysis and [49] on the near-side peaks at high associatepT . Because the away-side jet

functions agree well between these two analyses, there is suspicion that the near-side discrepancies

are due to single photon or photon pairs in data selection. To �nd the cause of the discrepancies, a

detailed diagnostic investigation is documented in appendix A, which shows the e�ects on the near-

side peaks with di�erent single photon or photon pair cuts. However, these cuts do not in
uence

the away-side peak.
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I AA Comparisons

The less prominent away-side shoulders lead to a reduction in the yields of the away-side in the

updated analysis. Thus, the away-sideI AA is smaller than that in the previous analysis [49] at

low associatepT . This di�erence is more noticeable in the 0{20% centrality events where the

combinatorial pairs are strong. At high associatepT where the combinatorial pairs are weak, the

di�erence between this and the previous analysis is small and both results show agreements.

Jet Width Comparisons

Because of the shoulder e�ect on the away-side is reduced, the away-side jet widths are lower in this

analysis than in [49]. The e�ect is more noticeable in the 0{20% events causing the di�erence in

the jet widths observed in di�erent centrality classes in [49] to be reduced. Moreover, no signi�cant

centrality dependence is observed in the present analysis.

6.1.2 STAR Results in 200 GeV Au + Au

Since STAR and PHENIX are part of the RHIC program, crosschecking results between PHENIX

and STAR serves as a veri�cation of the physics messages in di�erent studies.

Shown in Figure 6.3 is the away-sideI AA in 0{12% central events as a function ofzT from

� 0-hadron correlation analysis at STAR experiment [77] using 200 GeVAu + Au data. This result

only includes higher triggerpT , 12{20 GeV/c with associatepT particles ranging 1:2{18 GeV/c. For

comparison, consider the �rst two zT points at about (0:126, 1:205� 0:038+0 :45
� 0:207) and (0:23, 0:148�

0:033+0 :118
� 0:068), which give pT equal to 1:44 GeV/c and 2:64 GeV/c. Those are the second and the

third associate pT points in the analysis. The STAR results at zT = 0 :126 and 0:23 agree with

this analysis at associatepT = 1 :44 GeV/c and 2:64 GeV/c in the 4{5 GeV/c, 5{7 GeV/c and 7{

9 GeV/c trigger pT bins (see Table 67 for the numerical results). The deviations in the 9{12 GeV/c
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bins are due to statistical 
uctuations.

Figure 6.3: Away-sideI AA as a function ofzT from 200 GeV Au + Au data from STAR
experiment [77]. The results from� 0-hadron and direct photon{hadron correlations are
drawn in blue and red respectively.

6.1.3 ALICE Results in 2:76 TeV Pb+ Pb

The ALICE experiment focuses on a larger system,Pb+ Pb collisions, with a higher kinematic

range. Near and away-sideI AA results from 2:76 GeV Pb+ Pb collisions are shown in Figure 6.4.

Similar to this analysis, the away-side I AA is above unity at low associatepT , but below 1 at

high associatepT . The away-sideI AA values in ALICE are close to the PHENIX analysis at high

associatepT . At low associate pT , however, the ALICE results are noticeably higher than this

analysis. Both ALICE results and this analysis show partonic energy loss causing suppression of

hard particles in the away-side jets, and the enhancement of soft jet particles. The comparison

between ALICE results and this analysis shows that the soft particles in the away-side are more

enhanced in larger systems at higher energy.

The near-side I AA results shown on the left of Figure 6.4 are above 1 in a wide associatepT



127

Figure 6.4: Near (left) and away-side (right)I AA as a function ofpT from 2:76 TeV Pb+
Pb data from ALICE experiment [78]. The results from� 0-hadron and hadron-hadron
correlations are drawn in red and black, respectively.

range indicating that the near-side jet particles are enhanced. This observation could be due to the

high energy of the collision system that jet particles in 2:76 TeV Pb+ Pb collisions are expected

to have much higher energy compared to RHIC. Therefore, the path length bias raised by the

8{16 GeV/c pT criteria on the trigger particles is expected to be smaller in ALICE than STAR

or PHENIX. That is, the probability of �nding trigger particles or near-side jets at the heart of

the QGP could be higher at ALICE than at PHENIX or STAR and could lead to near-side jet

modi�cations at ALICE.

6.1.4 ATLAS Results in 5:02 TeV Pb+ Pb

The ATLAS experiment has similar measurements toI AA as a function of � � . After reconstructing

the jets from data, the yield of the particles within an angular distance r from the jet axis is

measured. r is de�ned as

r =
p

� � 2 + � � 2 , (6.1)
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where � � and � � are the di�erences in azimuth and psuedorapidity between the particles and the

jet axis. The yield ratio, that is the ratio of the fragmentation functions, RD (pT ;r ) , of Pb+ Pb to

p+ p collisions at 5:02 TeV as a function ofr measured by ATLAS is shown in Figure 6.5.RD (pT ;r ) ,

Figure 6.5: Away-side yield ratio of 5:02 TeV Pb+ Pb to p+ p collisions. from ATLAS [79].
The x axis is the distance of the associate particle measured from the jet axis found in the
jet reconstruction.

which is equivalent to I AA , also demonstrates the momentum and angular dependencies of the

particle yield modi�cation. At the most central events (0{10%), the soft particles are enhanced in

the r range. Similar to the I AA (� � ) in this analysis where enhancement of soft jet particles rises

at large � � , the enhancement of soft jet particles in ATLAS results is more pronounced at larger .
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At 4{6 :3 GeV/c, the particles near the core of the jets (r � 0) experience little to no modi�cation,

while particles at the skirt of the jets ( r > 0) are clearly suppressed. At even higher momentum,

the particles are suppressed in the jets. However, in the peripheral events (60{80%),RD (pT ;r ) is

close to 1 in di�erent traversed momentum indicating that the modi�cations are small due to the

limited amount of the QGP produced in peripheral collisions.

6.2 Comparison to Small System Results

The purpose of small systems studies is to quantify the cold nuclear matter e�ects, that is the e�ects

caused by initial nuclear stages rather than the QGP. However, recent PHENIX results showed non-

zero 
ow harmonic coe�cient vn (n = 2 ; 3) at 200 GeV p + Au, d + Au and 3He + Au collisions,

indicating the presence of the QGP in these small systems [80]. These results revolutionized our

understanding of the QGP production. On the other hand, these results raised questions in jet

modi�cation studies in small systems: how much of the jet modi�cations are due to cold nuclear

matter e�ects or QGP? Theoretical models are needed to distinguish the cold and hot nuclear

matter e�ects in order to answer this questions. However, di�erent experimental studies can help

constrain theoretical models.

I AA as a function of zT measured ind + Au and 3He + Au collisions at 200 GeV is shown in

Figures 6.6, wherezT is the pT ratio of the associate particle to the trigger particle. zT is used as an

approximate of the fragmentation parameter, z, that was introduced in section 1.5.2. The near-side

I AA shown on the left of Figure 6.6 agrees with unity indicating no modi�cation on the near-side

jets. The away-sideI AA is smaller than unity at high zT which corresponds to high associatepT .

At low zT which corresponds to low associatepT , away-side I AA agrees with unity considering

the size of the systematic uncertainty. The away-sideI AA suggests that the hard particles of the
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away-side jets are suppressed. The away-sideI AA also hints to an enhancement of the soft particles

of the away-side jets. However, the systematic uncertainties are too large at lowzT to make any

conclusion of jet modi�cation.

Figure 6.6: Near (left) and away-side (right)I AA as a function ofzT in 200 GeV d + Au
collisions [81].

To reduce the systematic uncertainty of the away-side measurements in the small systems, a

double ratio,

RI =
I away

AA

I near
AA

, (6.2)

is introduced. RI , which is the I AA ratio of the away-side to the near-side jets, is used to study

away-side jet modi�cation in small systems. SinceI near
AA � 1 indicating no or very little near-side

jet modi�cation, the double ratio measurements will gives similar values as the away-sideI AA .

The bene�t of the double ratio is that the away and near-side I AA is from the same jet function

measurements, and some sources of the systematic uncertainties, such as hadron e�ciency, cancel

out in the ratio. Figure 6.7 shows RI as a function of zT from d + Au collisions. RI is mostly
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below unity at high zT (> 0:25) indicating suppression of hard particles in the away-side jets. With

smaller systematic uncertainty compared to away-sideI AA , RI is above 1 at lowzT (< 0:2) showing

enhancement of the soft particles in the away-side jets.

Figure 6.7: Left: RI as a function ofzT in 200 GeVd + Au collisions [81]. The vertical bars
and boxes are the statistical and systematic uncertainty, respectively. Right: Comparison of
RI in 200 GeVd+ Au and 3He+ Au collisions [81]. The statistical error is drawn as vertical
bar. Systematic uncertainty is not shown in this plot.

A comparison of RI between d + Au and 3He + Au is also shown on the right of Figure 6.7.

RI from 3He + Au measurements is consistent withd + Au results considering the size of the

uncertainty. However, the 3He + Au R I is systematically lower than the d + Au results, hinting to

stronger suppression on hard particles of the away-side jets.

Comparing to the away-sideI AA results from Au + Au collisions as show in Figure 5.4, theI AA

is about 72% higher than the RI at low associatepT (low zT ). However, I AA is about 55% lower

than the RI at high associatepT (high zT ). The di�erences between theAu + Au and small systems

shows that the away-side jets experience signi�cantly more modi�cation by the QGP produced in

Au + Au collisions than in small systems.

To summarize, away-side jet modi�cations in d + Au and 3He + Au collisions at 200 GeV are
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shown. The modi�cations are small compared to the results inAu + Au collisions from this analysis

indicating the parton energy loss in small systems is less than in theAu + Au collisions. However,

the causes of the parton energy loss in small systems are unclear, as the recent PHENIX results [80],

which show evidence of the QGP inp + Au, d + Au and 3He + Au collisions, shake the common

belief that the jet modi�cations observed in small systems are purely arising from cold nuclear

e�ects. Both theoretical and experimental e�orts are needed to understand the partonic energy

loss mechanisms in small systems in order to further study the QGP e�ects in large systems.

One way to further our understanding of these small systems is to probe the nucleus itself

directly with an electromagnetic probe such as an electron. Therefore, Chapter 7 will review the

evolution of the nucleon model and introduce proposed Electron-Ion Collider experiments which

are required to advance our knowledge of nuclear matter.
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CHAPTER 7

Electron-Ion Collider Experiments

To fully interpret the results from the � 0-hadron correlations in small systems discussed in Chap-

ter 6, a deeper understanding of cold nuclear matter is required. In fact, the smallest nuclear

system, that is nucleon, is not even fully understood. The con�guration of the con�ned partons

gives rise to the di�erent hadron species and their properties, such as mass and spin. However,

even for familiar particles such as the proton, the exact nature of the partonic interactions that

give rise to these properties remains unclear.

The commonly known model depicts nucleon constituents with three valence quarks as illus-

trated in Figure 7.1a. However, the parton distribution functions of a proton from DESY experi-

ments in Figure 7.1c show that the common two-up-one-down-quark proton model is only true in

a thin slice of x. At the small x region, the proton in fact is dominated by gluons and sea quarks

which are quark-antiquark pairs mainly induced by the 
uctuation of color �eld inside the proton

via gluon splitting [83]. The parton distribution function in Figure 7.1c demonstrates that nucleon

structure changes with kinematics. It suggests that the nucleon is a collection of valence quarks, sea

quarks and gluons as illustrated in Figure 7.1b, where sea quarks and gluons interact constantly.

In this updated nucleon model, the motion of the sea quarks and gluons also contribute to the

nucleon properties including mass and spin. To construct the comprehensive nucleon tomography

in spatial, momentum, 
avor and spin space, and study gluon interaction inside the nucleon, the

next era of nuclear physics requires an Electron-Ion Collider (EIC). That is, the �nest resolution

electron microscope in the world.
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(a)

(b) (c)

Figure 7.1: (a) The commonly known nucleon model with three valence quarks. (b) The
updated nucleon model pictures the nucleon as a collection of valence quarks, sea quarks
and gluons. The sea quarks and gluons interact constantly. (c) Parton distribution function
of proton measured by HERA and ZEUS [82].

7.1 Electron-Ion Collisions

Figure 7.2 simpli�es the electron-ion collision to electron-proton collision. It illustrates that when

an electron travels near a proton, a virtual photon is created. This virtual photon will interact with

the quarks inside the proton. Then, the electron and the proton lose energy and are de
ected, and

the struck quark fragments to other �nal products.

Figure 7.2: Electron-proton collision.
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There are several advantages to using an electron as a projectile. The electron is structureless

and blind to the strong interactions. Therefore, the interaction between the electron and quarks

within the nucleon to purely QED interactions, which are well understood and calculable. Secondly,

unlike the QCD, the QED interaction between the electron, the proton, and the induced virtual

photon are well understood and calculable. Thirdly, by controlling the momentum of the electron,

the wavelength of the virtual photon becomes controllable. The coherent scatterings, where the

wavelength of the virtual photon is larger than the size of the target nucleus which thus stays intact,

can be used to study multi-parton correlations and the space time distribution of the partons. On

the other hand, the incoherent scatterings, where the virtual photon's wavelength is small enough

to probe the partons inside the nucleus which breaks up after the scattering, will be used to obtain

parton density and study gluon saturation [84]. Furthermore, the comparison between coherent

and incoherent scatterings results can be used to study the hadronization of the �nal products

inside or outside the nucleon.

One of the �nal products, the charged kaon, which has strange quark constituents is the key to

access the strange sea quarks distribution of the nucleon. Therefore, charged kaon measurements

are a major task in EIC experiments. Charged kaon measurement requires separation between

charged kaons and charged pions as they share the same electric charge and have close masses

as listed in Table 1.1. Figure 7.3, which shows the kinematic range of the �nal meson products

obtained from simulated EIC events, shows that the kinematics of meson products varies at di�erent

rapidity. Therefore, particle identi�cation detectors with di�erent momentum requirements at

di�erent location of the EIC detector are suggested by the EIC R&D14 consortium. In the electron-

going direction, a modular RICH detector, which is the focus of this chapter, is proposed forK � =� �

separation up to 10 GeV/c.
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Figure 7.3: Kinematics of meson products in electron-ion collisions as a function of rapidity
from simulation. The electron-going direction is in negative rapidity and the ion-going
direction is in positive rapidity. The color code indicated amplitude in arbitrary unit [85].

7.2 Modular RICH Detector

The working principle of a RICH detector is detailed in section 2.2.1.1 and 2.2.2. However, this

simple RICH design can only provideK � =� � separation at low momentum. Even though there are

variations of RICH detectors in di�erent experiments [86{89], these existing RICH designs require

large space which is lacking in the EIC detector design. To reduce the size of the RICH detector

while still providing su�cient PID performance, a lens-based modular RICH (mRICH) is proposed.

7.2.1 Detector Design

The mRICH detector [90] is a box composed of a block of aerogel, a piece of Fresnel lens, a four-

sided mirror set, and a photon sensor plane as illustrated of in Figure 7.4. Aided by the focusing

property of the Fresnel lens, the Cherenkov photons that move in parallel are focused to the same

point on the sensor plane as illustrated in Figure 7.5. Therefore, the ring image becomes sharper.

Furthermore, Figure 7.6 shows a case where the incident charged particles are moving parallel to

but o� the optical principle axis which is at center of the detector, the Cherenkov photons emitted

at the corner of the aerogel will be shifted by the Fresnel lens to the center of the sensor plane,
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Figure 7.4: Left: mRICH design. Right: simulation with 10 charged pions (red) which emits
Cherenkov photons (green).

meaning the ring image will be projected to the central area of the sensor plane.

Figure 7.5: Left: optics diagram shows the parallel cherenkov photons are focused by the
Fresnel lens on the sensor plane. The orange line, which passes through the center of the
lens, is used as guide to �nd the focal point. Right: Cherenkov ring image from simulation
with 10 incident charged pions launched at the center of the detectorx � y plane.
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Figure 7.6: Left: optics diagram shows the shifting function of the Fresnel lens when the
charged particles incident o� the optical principle. Right: Cherenkov ring image simulation
with 10 incident charged pions incident at the third quadrant as marked as star.

The �rst prototype and the key components are shown in Figure 7.7 and 7.8, respectively.

The �rst prototype uses a 3:3 cm thick aerogel block with refractive index n = 1 :03, an acrylic

Fresnel lens with 100 grooves per inch with refraction indexn = 1 :49 and 3" (7:62 cm) long

focal length [91]. The sensor plane is covered by four H8500 multianode photon multiplier tubes

(PMT) from Hamamatsu [92]. Each H8500 multianode PMT is pixelated to 8� 8 channels within a

49� 49 mm2 e�ective area. Therefore, each anode is about 5:8 � 5:8 mm2. In front of the PMTs is

a 52� 52� 1:5 mm3 glass window. The H8500 multianode PMT is sensitive to visible to ultraviolet

light (300{650 nm). The quantum e�ciency, the rate of an incident photon convert to electrical

signal, of H8500 multianode PMT peak at about 350 nm is around 30% e�ciency. Details of the

simulation setup and beam test of this prototype will be shown in later sections.
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Figure 7.7: First mRICH prototype.

(a) (b) (c) (d)
Figure 7.8: Components of the �rst mRICH prototype. (a) Aerogel, (b) Fresnel lens, (c) four-
sided mirror set and (d) H8500 multianode PMT [92].

7.2.2 Analytical Calculations of Cherenkov Ring Information

The separation power, N � , which is also known as a number of sigmas, is used to evaluate the

particle identi�cation performance. It is de�ned as

N � =
� �
� �

p
N 
 , (7.1)

where N 
 is the number of photons detected, � � is the angular di�erence between charged pions

and charged kaons Cherenkov ring images and� � is the uncertainty of the measurements. The

calculations of these quantities will be elaborated in this section. They will help optimize the

detector design for better particle identi�cation performance.
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7.2.2.1 Calculating Cherenkov Ring Radius

The emission angle of Cherenkov radiation� c is given by

� c = cos� 1 1
�n

, (7.2)

where � = v
c is the ratio of incident particle velocity to the speed of light inside the radiator, and

n is the index of refraction of the radiator. Considering the refraction at the interface between the

radiator and the air, the refracted angle � of a Cherenkov photon can be calculated using Snell's law

sin �
sin � c

=
n

nair

sin � = n � sin � c. (7.3)

Using the Pythagorean theorem and Equation (7.2), Equation (7.3) becomes

sin � =

p
n2� 2 � 1

�
. (7.4)

Applying the Pythagorean theorem again, then we can express� as a inverse tangent function, such

that

� = tan � 1

s
n2� 2 � 1

1 � (n2 � 1)� 2 . (7.5)
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and the Cherenkov ring radius is

r = f � tan �

= f

s
n2� 2 � 1

1 � (n2 � 1)� 2 (7.6)

The Lorentz factor � can be expressed in terms of particle momentum and mass

� =
p

p
p2 + m2

� 2 =
p2

p2 + m2 . (7.7)

Then, Equation (7.6) becomes

r = f

s
(n2 � 1)p2 � m2

(2 � n2)p2 � m2 . (7.8)

To determine the required pixel size of the photon sensor, it is important to study the radius

di�erence of ring images between charged pions and kaons

� r = r � � � rK �

= f

s
(n2 � 1)p2 � m2

� �

(2 � n2)p2 � m2
� �

� f

s
(n2 � 1)p2 � m2

K �

(2 � n2)p2 � m2
K �

= f

 s
(n2 � 1)p2 � m2

� �

(2 � n2)p2 � m2
� �

�

s
(n2 � 1)p2 � m2

K �

(2 � n2)p2 � m2
K �

!

. (7.9)

Equation (7.9) shows that the radius di�erence between charged pions and kaons' rings is a

function of the Fresnel lens focal length, refractive indexn of the radiator, incident particle mo-
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mentum and mass. The �rst take away of Equation (7.9) is that the radius di�erence is proportional

to the Fresnel lens focal length. Thus, a Fresnel lens with longer focal length will provide higher

separation. Equation (7.9) is plotted as a function of refractive index of the radiator in Figure 7.9a

which shows that the di�erence in ring radius, � r , is a non-monotonic function. � r exponen-

tially increases as the refractive index reaches 1 or about 1:41. Therefore, extremely light weight

and fragile materials such as aerogel or dense material such as water and glass may serve well as

the Cherenkov radiator. However, dielectric materials with a refractive index of about 1:3 are rare,

while materials with a refractive index above 1:41 reduces the momentum limits of a RICH detector

due to internal refraction.

(a) (b)

Figure 7.9: (a) Ring radius di�erences as a function of refractive index of radiator. (b)
Number of photon survived as a function of aerogel radiator thickness.

7.2.2.2 Calculating Number of Photons detected

The number of photons emitted in the radiator is

N 
 = 2 ��L (1 �
1

� 2n2 )
Z � 2

� 1

d�
� 2 , (7.10)
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where L is the thickness of the radiator and � is the �ne structure constant. However, not all

photons survive to reach the photon sensors. Therefore, one should include the transmissions of

each component. The number of surviving photons is

N 
 = 2 ��L (1 �
1

� 2n2 )

�
Z � 2

� 1

QE (� ) � Tradiator (�; L ) � Tlens (� ) � Tglass window (� )
d�
� 2 , (7.11)

where QE (� ) is the quantum e�ciency of the H8500 photon sensor. Tradiator (� ), Tlens (� ), and

Tglass window (� ) are the transmissions of the radiator block, Fresnel lens, and glass entrance window

of the photon sensor, respectively. The measured transmission of an aerogel radiator that is used in

the mRICH design and produced for CLAS12 experiment [93] is �tted with an exponential function

Tradiator (�; L ) = 0 :83e
� 56:29� 10� 20 L

� 4 . (7.12)

Hence, the number of photons survived is not proportional to the thickness of the aerogel radiator

as shown in Figure 7.9b. Figure 7.9b shows that an aerogel with 1:03 refractive index will give

a maximum of about 10 photons with an thickness of about 3 cm. If this aerogel is thicker than

5 cm, the number of survived photons decreases due to light absorption.

7.2.2.3 Uncertainty

There are three sources of uncertainty contributing to the measurements. They are the Cherenkov

photon emission position,� EP , chromatic dispersion, � chro , and sensor pixel size,� pix . Therefore,
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� � in Equation (7.1) is expressed as

� � =
q

� 2
EP + � 2

chro + � 2
pix . (7.13)

Emission point error

Since Cherenkov photons are emitted along the radiator, the projected ring image has physical

thickness in a simple RICH detector. However, in the lens-based design, the Cherenkov photons

are focused on the sensor plane. Therefore, the emission point error is eliminated,� EP � 0.

Chromatic dispersion error

Chromatic dispersion error is due to the fact that the refractive index of the radiator changes

with the wavelength of the Cherekov photon. Thus, there is a 
uctuation of the Cherenkov angle

leading to image distortion. Chromatic dispersion can be measured by using known light source

with di�erent wavelength.

Pixel size error

The uncertainty raised by the pixel size error is given by

� pix =
a

f
p

12
cos2 � , (7.14)

where a is the pixel dimension, and f is the focal length of the Fresnel lens. Therefore,� pix can

be reduced by using a photon sensor with a smaller pixel size or a Fresnel lens with a longer

focal length.
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7.2.3 Simulation

Extensive simulation study of mRICH using GEANT4 software [94] is conducted to study detector

performance as a standalone module and as a detector system. Although the working principle is

well understood, a standalone simulation is crucial to study the causes of the ring image distortion

and the development of the particle identi�cation algorithm, while the detector system simulation

studies the detector performance with simulated collision events and the e�ect raised by other

detector systems.

7.2.3.1 Standalone Simulation

The standalone simulation discussed here follows the �rst mRICH prototype design described in

section 7.2.1. The aerogel radiator is a 10� 10 � 3:3 cm3 block of silica (SiO2). The Fresnel lens,

which is made of acrylic (C5H8O2) with refractive index 1 :49, is composed of circular grooves that

sit on a 0:06" thick 
at surface as shown in Figure 7.10. The tip of each grooves is set to 0:0001 mm

wide in the radial direction. While the groove width in the radial direction is �xed to 0 :254 mm,

the width, dz, in the z direction varies in order to achieve focusing performance.dz is determined

by the curvature and radial positions, r inner and router , of the grooves

dz =
curvature

2
(r 2

outer � r 2
inner ) , (7.15)

where curvature is a function of focal length and refractive index of the Fresnel lens

curvature =
1

(n � 1) � f
. (7.16)
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The sensor plane is covered by four multianode PMT module. Each module is a layer of 52�

52 � 1:5 mm3 glass window made of borosilicate glass (also known as Pyrex glass) followed by a

48 � 48 mm2 sensor. Between each module, there is a 1 mm air gap which is for the supporting

structure for each sensor module in the prototype. Note that the sensor material is simpli�ed to a

layer of air in the simulation. Furthermore, it is not pixelated to reduce the simulation processing

time, but the pixelation is implemented in the simulation analysis.

Figure 7.10: Cut view of the groove geometry of the Fresnel lens.

Besides components' geometry, the optical properties of the aerogel radiator, the Fresnel lens

and the photon sensors, are key in a RICH detector simulation. These optical properties, includ-

ing refractive index, transmission and Rayleigh scattering, are de�ned in the simulation setup as

functions of photon energy, while the quantum e�ciency of the photon sensors is implemented as a

function of photon wavelength in the simulation analysis. Since transmission depends on both the

material of the component and the path length travelled by the photon, an absorption length vari-

able is implemented in the simulation in order to set up the transmission property. The absorption

length is the average path length the photon travels before it is absorbed by the material.

Rayleigh scattering, a cause of Cherenkov ring image distortion, is also implemented as an
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optical property of the aerogel radiator. Rayleigh scattering is the process in which photons are

absorbed by a material's molecules, and then re-emitted. Although Rayleigh scattering is an elastic

process where the re-emitted photon has the same energy as the absorbed photon, the emission

angle is di�erent to the incident angle of the photon [95]. Furthermore, the emission angle depends

of the wavelength or energy of the photon. Similar to transmission, Rayleigh scattering is described

by the Rayleigh scattering length, the average path length of the photon being scattered.

7.2.3.2 mRICH Subsystem Simulation

The mRICH is a highly adaptable detector that can be implemented in di�erent EIC detector

designs including JLEIC and BeAST from Thomas Je�erson National Laboratory and Brookhaven

National Laboratory, respectively. The mRICH detector subsystem is integrated in the JLEIC

detector simulation as shown in Figure 7.11. The mRICH subsystem, which is sitting at the electron

going direction of the JLEIC detector, is arranged in a dish shape with a curvature depending

on available space. The center of the mRICH subsystem is not covered to let the beam pipes

pass through.

The mRICH subsystem is also implemented in the sPHENIX detector simulation. sPHENIX

is the upgrade of the PHENIX detector. The �rst phase of the upgrade focuses on the brand new

electromagnetic and hadron calorimeters with full azimuth andj� j < 1:1 coverage [96]. A proposed

second phase of the upgrade will equip the forward region (1< � < 4) of sPHENIX [97]. To

enhance the physics capability, the mRICH subsystem is recommended for the the upgrade to the

forward capabilities of sPHENIX. The mRICH subsystem is constructed in eight tilted sectors in

the simulation as shown in Figure 7.12.
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Figure 7.11: mRICH subsystem (left) in JLEIC detector design (left).

Figure 7.12: mRICH subsystem in sPHENIX detector design.

The fact that the mRICH subsystem can be fully implemented into both the JLEIC and

sPHENIX detector designs demonstrates that the versatility of the modulated design of mRICH.

The mRICH subsystem can occupy the available space of the detector and adopt di�erent shapes.

The modulated design also allows di�erent orientations in order to adjust the incident angle of the

particles produced in the experiments. Furthermore, di�erent modules can be plugged in and out

for easy maintenance.

7.2.4 First Beam Test

The �rst beam test was conducted at Fermi National Laboratory (Fermilab) in 2016. The Fermilab

beam test facility provides primary proton beams at 120 GeV and secondary charged kaon and

pion beam at 4 GeV and 8 GeV. The prototype was housed in an aluminum frame as shown in
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Figure 7.13. Two sets of hodoscopes were setup on the front and the back of the prototype. Each

hodoscope consisted of four scintillator rods aligned horizontally and four align vertically. In front

of the hodoscope in the upstream direction were two plastic scintillator paddles as the event trigger.

Figure 7.13: First beam test setup.

The 120 GeV primary proton beam was mainly used during the beam test. Bene�ted by the high

momentum and smaller beam size, the primary proton beam provides a saturated ring image which

is prefered for testing the detector's working principle in the �rst beam test. Using equation (7.8)

and (7.10), an average ring radius 19:4 mm ring radius and a rate of about 10 detected photons

per event were expected.

An event-by-event ring �nder algorithm using a voting technique was developed for the both

beam test and simulation study. In an event that has at least three photons detected, the algorithm

calculates all the possible rings using the coordinates of the center of the �red photon sensor

pixel. The ring radius and the center coordinates calculated are then �lled in a probability density

histogram which is used to extract the most probable ring in an event. Examples of rings from a

single event are shown in Figure 7.14.
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Figure 7.14: Ring images of single events from the beam test data.

The hit maps from accumulated event obtained from the beam test are shown on the left of

Figure 7.15 and 7.16. Figure 7.15 shows a ring image formed at the center of the sensor plane when

the primary proton beam passes the center of the detector. The hit maps comparison between

the beam test and simulation results, shown on the right of Figure 7.15, shows that the beam

test data has more noise than in the simulation. However, the numerical comparison in Table 7.1

shows good agreements between the beam test, simulation and the analytical calculation described

in section 7.2.2. Note that the number of photons per event listed in the second row of Table 7.1

includes photons that were scattered. The number of photons on the ring found using the ring

�nding algorithm is about 6 :0 per event.

Figure 7.16 shows the accumulated event from the beam test and simulation with 120 GeV/c

proton beam hits at the third quadrant of the sensor plane. Both the beam test and simulation

results demonstrate the advantage of a lens-based design where ring image is formed at the central

area of the sensor plane when charged particles are incident o� the center of the detector.
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To summarize, the beam test results veri�ed the working principle and the detector simulation

with agreement on ring radius and number of photon per event measurements. The beam test

results also demonstrate the bene�t of using the lens-based design where ring image is formed at the

central area of the sensor plane even when charged particles are incident o� center of the detector.

Figure 7.15: Accumulated hit map from 120 GeV proton beam incident at the center of the
detector x � y plane. Beam test results are shown on the left and simulation results are
shown on the right.

Table 7.1: The radius of the Cherenkov ring image and the number of Cherenkov photons
at the sensor plane from the 120 GeV proton beam incident at the center of the mRICH.
The total number of photons is the number of photons which reach the sensor plane. The
number of photons on the ring is the number of photons counted along the reconstructed
ring image.

Analytical Calculation Test Beam Data Simulation
Radius (mm) 19:4 19:0 � 1:3 18:9 � 1:0
Total number of photons 10:4 11:0 � 2:9 11:1 � 2:9
Number of photons on the ring 5:9 � 1:8 5:8 � 1:5
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Figure 7.16: Accumulated hit map from 120 GeV proton beam incident at the third quadrant
of the detector x � y plane. Beam test results are shown on the left and simulation results
are shown on the right. The photon hits in the third quadrant are the Cherenkov photons
emitted inside the glass window of the photon sensor.

7.2.5 Second Prototype and Beam Test

To enhance the mRICH particle identi�cation performance, the second prototype, which is shown in

Figure 7.17, uses Fresnel lens with a longer focal length and photon sensors with a �ner granularity.

(a) (b)

Figure 7.17: (a) Drawing of the second mRICH prototype, (b) The second mRICH prototype.

The Fresnel lens in the second prototype has a 6" (15:14 cm) focal length instead of 3" (7:62 cm).
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According to Equations (7.8) and (7.9), both the ring radius, r , and di�erence of the ring radius,

� r , will be doubled by doubling the focal length of the Fresnel lens. The 6" focal length is expected

to gives ring radii of 38:7 mm and 38:0 mm for incident charged pions and kaons with 10 GeV/c

momentum, respectively.

H13700 multianode PMTs from Hamamatsu with 48:5� 48:5 mm2 e�ective area and 3� 3 mm2

pixel size [98] are chosen for the second prototype for better resolution. According to Equa-

tion (7.13), the uncertainty raised by pixel size is expected to reduce by a factor of 2 as the

pixel dimension if reduced from 6� 6 mm2 to 3 � 3 mm2.

Figure 7.18 shows the accumulated event from the second beam test result using the second

mRICH prototype. A 120 GeV/c primary proton beam was incident to the center of the detector.

The accumulated ring image is noticeably larger and sharper which demonstrates the potential of

the lens-based detector design.

Figure 7.18: Beam test results of the second mRICH prototype. Accumulated hit map from
120 GeV proton beam incident at the center of the detectorx � y plane.
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7.2.6 Outlook

There are a few more steps toward the realization of the mRICH detector. Firstly, the multianode

PMTs do not work well in a strong magnetic �eld which will be applied near the mRICH subsystem

in the EIC detector design. The EIC R&D14 consortium has been exploring the use of other photon

sensors such as silicon photomultipliers (SiPMs). Besides the magnetic �eld, other concerns about

the choice of photon sensor include timing resolution, dark rate and radiation tolerance. Secondly,

an advanced particle identi�cation algorithm using Bayesian likelihood technique is needed for fast

performance in the high luminosity EIC experiments. Unlike the ring �nding algorithm used in the

beam test analysis, the likelihood technique, which processes di�erent kinds of pattern, can handle

di�erent scenarios including di�erent incident position and angle that give a non-circlar image.

Thirdly, detector simulations with simulated charged kaon and pion information from electron-ion

collision events are needed to evaluate the detector subsystem design.

7.2.7 Summary

The future Electron-Ion Collider aims to obtain nuclear tomography in multi-phase space and study

gluon and sea quark interactions inside the nucleon. One of the key focuses of the EIC is measuring

the strange sea quark distribution via charged kaon measurement. Therefore, a modular RICH

detector, a lens-based ring imaging Cherenkov detector, is introduced for charged kaon and pion

separation for the EIC experiments. In this lens-based design, the ring image is focused by a piece of

Fresnel lens on the photon sensor plane to achieve sharper ring images, allowing for better particle

identi�cation performance in a limited volume.

The �rst mRICH prototype uses an aerogel radiator with 1 :03 refractive index, Fresnel lens

with 3" focal length, and four H8500 multianode PMTs from Hamamatsu. The prototype was
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tested with a 120 GeV/c proton beam at the Fermilab test beam facility, and the beam test results

veri�ed the detector working principle and validated the detector simulation. The second prototype

with a Fresnel lens of a longer focal length and photon sensors with a �ner granularity gives an

improved ring image showing the potential particle identi�cation ability of the lens-based detector

design, and these improvements have been validated by a second beam test at Fermilab.

Toward detector realization, the EIC R&D consortium is looking for an alternative photon sen-

sor that can perform in high magnetic �eld and are developing readout electronics that can handle

high density of channels of the photon sensor. Likelihood method is under development for fast par-

ticle identi�cation performance and for various incident position and angle. Furthermore, physics

simulations need to be implemented in detector simulation to evaluate mRICH subsystem design.
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CHAPTER 8

Summary

This thesis details two experimental studies which focus on two distinct features of the QCD,

asymptotic freedom and con�nement. The asymptotic freedom predicts an extreme phase of nuclear

matter that is the QGP. Thus, the study of the QGP properties, such as transport coe�cients,

advances our knowledge of QCD in the extreme energy regime. To do so, this research uses� 0-

hadron correlations as a probe of jets to study parton energy loss in the QGP.

Using 200 GeVAu + Au data with 0{20% and 20{40% centrality collected by PHENIX, this

� 0-hadron correlations analysis subtracts second to fourth order 
ow harmonics to extract the

jet functions. The away-side jet functions are used to study jet angular broadening and yield

modi�cation relative to p+ p measurements. The results ofI AA as a function of tranverse momentum

indicate hard partons lose energy in the QGP causing a reduction of hard jet particles and an

increase of soft particles. Furthermore, the angular width results show that the enhanced soft

jet particles spread over a wider azimuthal angle compared to the results fromp + p collisions

where no QGP is formed, while the suppressed hard jet particles inAu + Au collisions show no

signi�cant angular broadening. A new observable,I AA (� � ), which studies the yield modi�cation at

jet substructure level, shows that the soft jet particles are enhanced over a wide range of azimuth

but stronger enhancement is shown at the skirt of the jets. Enhancement also observed on the

intermediate momentum jet particles found at the skirt of the jet, but little to no suppression

occurs to jet particles at the core of the jets. The higher momentum jet particles are suppressed

over the full away-side azimuthal range. This is consistent with expectations for gluon radiation

as the leading parton traverses the QGP. These new results of yield modi�cations and angular

widths along with the new observable,I AA (� � ), will provide stronger constraints on parton energy
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loss models.

The next era of nuclear physics experiments aim to explore the con�nement of QCD via nucleon

structure measurements using an Electron-Ion Collider which will be the �nest resolution micro-

scope in the world. One of the goals of EIC is to obtain the strange sea quark distribution inside

the nucleon through charged kaon measurements. Hence, a lens-based mRICH detector is proposed

for K � =� � separation up to 10 GeV/c at the electron-going direction of the EIC detector.

Utilizing the focusing function of a Fresnel lens, the lens-based mRICH detector produces

sharper ring images, and thus enhances the particle identi�cation performance at high momentum

within a �nite volume. The �rst mRICH prototype was tested at Fermilab. The �rst beam test

results with 120 GeV/c primary proton beams veri�ed the detector's working principle and validated

the detector simulation. The updated design with a Fresnel lens of a longer focal length and photon

senors with a �ner granularity is implemented in the second mRICH prototype. The beam test

results of the second prototype shows improvement in ring images which rea�rms the potential of

the mRICH detector.

To conclude, this work cover the studies in both heavy-ion collisions and the future electron-

ion collisions to help elucidate the phase diagram of nuclear matter with a deeper understanding

of QCD.
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A Near-Side Normalization

Discussed in section 6.1.1, there are near-side discrepancies between this analysis and [49]. To �nd
the root of the discrepancies, this section details the di�erence of single photon as well as pair
photon selections between this work and [49] as listed in Table 1.

Table 1: Di�erent single photon and photon pair cuts in this analysis and PPG106.

This analysis [49]
Shower shape photon probability > 2 � 2 < 3

Energy asymmetry � � 0:15 + 0:85(E 
 1
 2 � 4
1:25 )2 � � E 
 1
 2 � 2E 
 min

E 
 1
 2

E 
 min = 0 :7 + 0:8(1 � cent)e0:4(4� pT )

invariant mass window 0:12{0:16 GeV 0:125{0:15 GeV for pT < 5 GeV/c
0:12{0:16 GeV otherwise

veto track cut
p

� x2 + � y2 + � z2 < 8 cm
� z

� z2
max

+ � � 2

� � 2
max

< 1
� zmax = 10 cm and � � max = 0 :02 rad

Photon paring

In addition, this analysis pairs a photon that passes a looser single photon requirements and a
photon that passes all the single photon requirements, while [49] pairs photons that both passes
all the single photon requirements. The jet functions that using photon pairs that both photons
meet the single photon selections as detailed in section 3.1 are compared to [49] results in Figure 1.
However, the discrepancies still persist at high associatepT . Moreover, the near-side peaks at
1{2 GeV/c associate pT rises above the results from [49].

Shower shape cut

Shower shape cut on electromagnetic calorimeter cluster using� 2 parameter is implemented in
[49]. Figure 2 shows that if switching the photon probability requirement to � 2 requirement in
single photon selection, the near-side jet functions reduce slightly at most of the high associatepT

(> 2 GeV/c) region.Even though [49] near-side results still have lower yield. Although the near-side
peaks are still higher at 1{2 GeV/c associatepT compared to [49], clear reduction is shown on the
near-side peaks, and the away-side peaks become less 
uctuate.

Energy asymmetry cut

The energy asymmetry cut on photon pair used by [49] depends on both centrality and photon
momentum. As shown in Figure 3, this energy asymmetry cut applied by [49]has similar e�ects on
jet functions as the shower shape� 2 cut.

Invariant mass cut

A narrower invariant mass window is used in [49] on low energy (< 5 GeV) photon pair to reduce
the combinatorial photon pairs in � 0 reconstruction. For simplicity, a narrower invariant mass
window is applied in all trigger pT in order to study the e�ect on the near-side peak. The resulting
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jet plotted in Figure 4 show that the narrower mass window has the similar in
uence on the jet
functions as the shower shape� 2 cut but gives slightly further reduction on the near-side peaks.

Even though the narrower mass window cut reduces near-side peak, the invariant mass distri-
butions shown in Figure 4.2 shows that this cut could be too harsh at high triggerpT where the
combinatorial photon pairs are very limited compared to low trigger pT .

Veto track cut

Instead of measured the transitional distance between the cluster and the projected track position at
the EMCal, [49] used an oval cut to remove charged hadron clusters. Figure 5 shows that the e�ect
of the oval cut on the near-side peaks are inconsistent at high associatepT . At low associate pT ,
this cut reduces the near-side peak. Especially between 1{2 GeV/c, where the near-side peaks
matches to [49]results very well after switching to the oval cut.

Accumulated e�ects of photon selection

The veto track cut is the dominate in
uence amount the photon selection requirements listed in
this section.
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B Available PHENIX Dataset

There are additional 200 GeVAu + Au and p + p available later run years of PHENIX. However,
hadron e�ciency and data acquisition, which are run year dependent, are needed for these runs.
This section will details works done for the available data and the steps needed to complete the
analysis using these data sets.

B.1 2015 200GeV p+ p Data

� 0-hadron correlation analysis has been conduct by PHENIX collaboration using 2015 200 GeV
p + p data set. The statistics of 2015 data set is about 6 times of the 2006 data set as stated
in Table 2.2. With higher statistics in 2015 data set, the statistical error in the results could be
reduced by factor of

p
6 � 2:4.

However, the hadron e�ciency, which corrects the per trigger yields of the jet functions and
I AA , is still in progress. There are issues with the PHENIX detector simulation that is using 2012
drift and pad chamber setup. As shown the in Figure 6 (a) and (b), the phi{ z distribution from
simulation in Figure 6 (b) that is using 2012 Drift chamber e�ciency information has fewer dead
wires compared to the data in Figure 6 (a). Moreover, dead sections of pad chamber around� = 2
and � = � 0:5 do not show up in the simulation indicating the pad chamber setup in simulation
does not well describe the experiment setup. Since the ratio of live pixels and wires determines the
e�ciency of track reconstruction, these misalignment in simulation causes the over estimation of
the hadron e�ciency. Thus, lower per trigger yields in the results.

To obtain the an accurate hadron e�ciency, the pad chamber mismatch issue has been resolved
and the 2015 drift chamber e�ciency �le is produced. An additional �ducial cut is applied in
the simulation analysis to remove charged hadron tracks that hit at the dead� regions. The � { z
distribution from simulation using the updated drift and pad chambers information is shown in
Figure 6 (c). Comparison between Figure 6 (a) and (c) shows that the simulation matches most

Figure 6: � { z distributions of charged hadron tracks from 2015 200 GeVp+ p data (a) and
simulations (b and c).
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of the dead areas to experimental data after updating detector information. The next step to
obtaining hadron e�ciency is weighting the e�ciency of each charged hadron species using the
measured identi�ed charged hadron spectrum from PHENIX [99].

B.2 2014 200GeV Au+ Au Data

Run Selection

Following description in section 3.3. The entire Run 14 is separated in six groups as shown in Table 2
as the drift chamber setup may changes between these runs. These changes of drift chamber setup
could a�ect the shape of correlations from both same and mixed events. The decision of having
group 3 is based on the shape of the mixed event correlation functions of the runs in group 3
share similar feature in the away-side peak as shown in Figure 7 which also displays mixed event
correlation functions from other runs. Comments in the control logbook shows there were west
arm Drift Chamber back packet and frames issues in run 409697, 409698, 409699, and 409714. The
speci�c feature on the away-side peak of the correlations of group 3 (see Figure 7) started to show
since these runs. Other related Drift Chamber issues documented in the control log in group 3 are
listed in Table 3. The Drift chamber bad frames problems are found in run 409459 and 409714,

Table 2: Run Groups

Group Run Numbers
0 405863 { 406500
1 406501 { 407000
2 407001 { 409690
3 409691 { 410500
4 410501 { 413300
5 413301 { 414988

near and within run group 3. The frames refer to the header frames which provides information
for decoding the packets. Thus, the data from these two runs maybe disrupted. These two runs
are listed as known bad runs, and are excluded from the run selection process.

Instead of using� 2 analysis, standard deviation with respect to 1, which represent identical, of
the ratio plot is calculated point-by-point. Then, there is a standard deviation distribution of the
ratio plots from all runs as shown in Figure 8 which is �tted with a Gaussian function at the peak
region. Runs with standard deviation greater than � + 3 � are categorized as bad and excluded in
the analysis, where� and � standard deviation extracted from the Gaussian �t in the peak region.
These steps have been done twice in the same run groups as the standard deviation distribution
could change after the �rst round of run selection. The standard deviation cut of all runs in the
�rst and second rounds of run selection are 0:0618 and 0:0604. Examples of bad runs are displayed
in Figure 9.

Top panel of Figure 10 is the number of tracks per event distribution in each run, and the
bottom panel shows the number of events distribution in each run. The bad runs found in run
selection are drawn in red in this �gure. There are 145 bad runs out of 1140 runs found. Total of
tracks in these bad runs is 2:91 � 109 out of 4:10 � 1010 tracks from all runs are removed, that is
7:1% of tracks in Run 14. The list of good runs can be found in the appendix J.
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Figure 7: Summed event-mixing background correlations in di�erent run groups. These
correlations are normalized to 1.

Table 3: Control Log Comments in run 409691 { 410500

Run Num Comments
409697 back packet errors in DCH west
409698 back packet errors in DCH west
409699 back packet errors in TOF west
409714 Many poor DCW frames
409839 DCH West high packet error rate
409840 DAQ erorrs in DCHW, MUTR S
409841 daq errors for MuTR S, and DCH W
409887 DC-W hang DAQ at the end
409891 DC.W hung at the end
409893 Ended with DC.W busy
409967 Ended when DC HV MF dropped dead
409973 Small FEMClk error rate in PCW
409974 Had to stop run due to many PCW daq errors
410065 Terminated with a DC.W glink dropout
410106 DC.E hung DAQ
410222 Stopped run a little early due to 4 DC x-sector HV trips
410267 some bbc laser hit errors and with 1 x-sector DC W HV tripped
410346 Stopped becausae of MuTrS DCM hung up
410406 MUTR.N DCM hung daq

Hadron E�ciency

Same as simulation study for 2015 data, the drift chamber wire e�ciency �le for 2014 detector
setup has been generated recently. simulation study is still on going for obtaining 2014 hadron
e�ciency.
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Figure 8: Standard deviation distribution of the entire Run 14. The red curve is the
Gaussian �t at the peak region. The red dash line indicates� + 3� .

Figure 9: Examples of bad runs in Run 14. The event-mixing background correlations from
each run (black) and from the corresponding run group (red) are drawn on the left in each
panel. The ratio of the correlation is shown on the right of each panel.

Hot Towers in Electromagnetic Calorimeters

The hot tower maps are inherited from other PHENIX analysis using Run 14 data set. However,
there are a few hot towers showing up in the photon hit maps in the tower 6 and 7, which are
the lead-glass calorimeters, as demonstrated in Figure 11. Photon clusters hit at these hot towers
needs to be removed before neutral pion reconstruction.
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Figure 10: Number of charged hadron tracks per event vs run number (top) and number of
event vs run number (bottom). The blue dash line indicate separation of run groups. From
left to right are group 0 to group 5. Bad runs determined are drawn in red.
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Figure 11: photon hit maps of each tower of the electromagnetic calorimeters. The lead-glass
scintillator towers are denoted as tower 6 and 7.
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C Data Tables: Coe�cients of Flow Harmonics

Table 4: Interpolated charged hadronvn

0{20%
assocpT v2 � +

v2
� �

v2
v3 � +

v3
� �

v3
v4 � +

v4
� �

v4(GeV/c)
0.5{1.0 0.03648 0.00128 0.00128 0.01584 0.00085 0.00085 0.00767 0.00148 0.00148
1.0{2.0 0.06866 0.00167 0.00167 0.04074 0.00215 0.00215 0.02495 0.00458 0.00458
2.0{3.0 0.10240 0.00310 0.00310 0.07524 0.00301 0.00301 0.05482 0.00697 0.00697
3.0{5.0 0.10565 0.00401 0.00401 0.08484 0.00365 0.00365 0.07006 0.00931 0.00931
5.0{7.0 0.07678 0.00564 0.00564 0.04785 0.01684 0.01684 0.03972 0.02540 0.02540

20{40%
assocpT v2 � +

v2
� �

v2
v3 � +

v3
� �

v3
v4 � +

v4
� �

v4(GeV/c)
0.5{1.0 0.07753 0.00148 0.00148 0.02280 0.00178 0.00178 0.01516 0.00407 0.00407
1.0{2.0 0.13623 0.00241 0.00241 0.05332 0.00499 0.00499 0.03929 0.00965 0.00965
2.0{3.0 0.19085 0.00399 0.00399 0.08970 0.00639 0.00639 0.07385 0.01813 0.01813
3.0{5.0 0.19341 0.00354 0.00354 0.09542 0.00693 0.00693 0.08715 0.02059 0.02059
5.0{7.0 0.14710 0.00541 0.00541 0.05137 0.02863 0.02863 0.05324 0.04081 0.04081

Table 5: Interpolated � 0 v2

0{20%
trigger pT (GeV/c) v2 � +

v2
� �

v2
4{5 0.08875 0.00251 0.00251
5{7 0.07625 0.00585 0.00585
7{9 0.06262 0.00916 0.01324
9{12 0.05878 0.01256 0.02244
12{15 0.05832 0.01301 0.03909

20{40%
trigger pT (GeV/c) v2 � +

v2
� �

v2
4{5 0.15378 0.00283 0.00283
5{7 0.12754 0.00404 0.00404
7{9 0.09896 0.01060 0.00869
9{12 0.09177 0.01436 0.02469
12{15 0.09116 0.01491 0.05459

Table 6: Scaling factorgh
n

centrality g3 � g3 g4 � g4

0{20% 2.30 0.03 5.56 0.23
20{40% 1.07 0.02 2.20 0.15
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D Data Table: �

Table 7: � in Run 10

Trigger pT 4{5 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00359 0.00102 1.01110 0.00331
1.0{2 1.00312 0.00084 1.01074 0.00312
2.0{3 1.00268 0.00073 1.01057 0.00305
3.0{5 1.00273 0.00073 1.00974 0.00282
5.0{7 1.00461 0.00124 1.01370 0.00450

Trigger pT 5{7 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00281 0.00078 1.01009 0.00300
1.0{2 1.00245 0.00066 1.00978 0.00283
2.0{3 1.00212 0.00059 1.00964 0.00277
3.0{5 1.00215 0.00059 1.00888 0.00256
5.0{7 1.00361 0.00097 1.01245 0.00409

Trigger pT 7{9 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00263 0.00073 1.01022 0.00305
1.0{2 1.00230 0.00064 1.00991 0.00285
2.0{3 1.00199 0.00057 1.00978 0.00283
3.0{5 1.00202 0.00056 1.00900 0.00259
5.0{7 1.00338 0.00091 1.01261 0.00415

Trigger pT 9{12 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00289 0.00081 1.01028 0.00307
1.0{2 1.00252 0.00068 1.00996 0.00287
2.0{3 1.00217 0.00061 1.00982 0.00283
3.0{5 1.00220 0.00060 1.00904 0.00260
5.0{7 1.00370 0.00100 1.01269 0.00417

Trigger pT 12{15 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00352 0.00099 1.01089 0.00322
1.0{2 1.00306 0.00081 1.01054 0.00308
2.0{3 1.00262 0.00071 1.01037 0.00300
3.0{5 1.00267 0.00071 1.00955 0.00278
5.0{7 1.00452 0.00121 1.01345 0.00442
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Table 8: � in Run 11

Trigger pT 4{5 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00381 0.00109 1.01179 0.00353
1.0{2 1.00353 0.00098 1.01245 0.00368
2.0{3 1.00315 0.00087 1.01254 0.00373
3.0{5 1.00335 0.00094 1.01119 0.00331
5.0{7 1.00595 0.00172 1.01765 0.00525

Trigger pT 5{7 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00310 0.00084 1.01083 0.00314
1.0{2 1.00288 0.00078 1.01145 0.00331
2.0{3 1.00259 0.00072 1.01155 0.00332
3.0{5 1.00274 0.00073 1.01029 0.00297
5.0{7 1.00483 0.00133 1.01619 0.00468

Trigger pT 7{9 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00306 0.00083 1.01013 0.00294
1.0{2 1.00284 0.00076 1.01071 0.00310
2.0{3 1.00254 0.00070 1.01080 0.00311
3.0{5 1.00270 0.00072 1.00962 0.00279
5.0{7 1.00477 0.00131 1.01514 0.00438

Trigger pT 9{12 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00305 0.00083 1.01211 0.00352
1.0{2 1.00285 0.00079 1.01280 0.00368
2.0{3 1.00256 0.00073 1.01291 0.00375
3.0{5 1.00270 0.00074 1.01150 0.00331
5.0{7 1.00475 0.00129 1.01809 0.00522

Trigger pT 12{15 GeV/c

assocpT GeV/c 0{20% 20{40%
� � � �

0.5{1 1.00348 0.00095 1.01168 0.00340
1.0{2 1.00323 0.00087 1.01233 0.00357
2.0{3 1.00289 0.00079 1.01241 0.00358
3.0{5 1.00307 0.00083 1.01108 0.00321
5.0{7 1.00544 0.00151 1.01748 0.00507
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E Data Tables: Jet Functions

Table 9: 0{20%, 4.0{5.0
 0.5{1.0 GeV/c Jet Function
� per trig yield � stat =y systematic errors

+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y
-1.47 -0.04442 -0.97259 0.19534 -0.18923 0.03035 -0.02841 0.07451 -0.08525 0.47507 -0.47505 0.11751 -0.11751 0.53304 -0.53232
-1.26 -0.07493 -0.51836 0.09577 -0.09278 0.04710 -0.04410 0.01494 -0.01709 0.28154 -0.28152 0.11751 -0.11751 0.32355 -0.32235
-1.05 -0.01840 -1.67012 0.24099 -0.23345 0.23701 -0.22192 0.11261 -0.09843 1.14752 -1.14746 0.11751 -0.11751 1.20728 -1.20163
-0.84 0.00030 87.62950 3.10968 -3.01238 11.83548 -11.08168 13.59817 -11.88535 71.01677 -71.01329 0.11751 -0.11751 73.33522 -72.91119
-0.63 0.02180 1.06169 0.12180 -0.12573 0.06183 -0.05789 0.15382 -0.13445 0.97498 -0.97494 0.11751 -0.11751 1.00335 -1.00077
-0.42 0.08283 0.26114 0.06941 -0.07166 0.01524 -0.01627 0.00523 -0.00457 0.25764 -0.25763 0.11751 -0.11751 0.29200 -0.29258
-0.21 0.11745 0.17280 0.06683 -0.06899 0.02813 -0.03005 0.02064 -0.02361 0.18226 -0.18225 0.11751 -0.11751 0.22959 -0.23075
-0.00 0.15685 0.12793 0.05478 -0.05655 0.02604 -0.02781 0.02310 -0.02643 0.13663 -0.13662 0.11751 -0.11751 0.19154 -0.19273
0.21 0.09105 0.22796 0.08621 -0.08899 0.03629 -0.03876 0.02662 -0.03046 0.23509 -0.23508 0.11751 -0.11751 0.28024 -0.28182
0.42 0.05637 0.39551 0.10200 -0.10529 0.02239 -0.02391 0.00769 -0.00672 0.37858 -0.37857 0.11751 -0.11751 0.41000 -0.41088
0.63 0.00088 28.58653 3.02568 -3.12340 1.53594 -1.43812 3.82119 -3.33987 24.21989 -24.21870 0.11751 -0.11751 24.75343 -24.68882
0.84 -0.01553 -1.87851 0.05972 -0.05785 0.22729 -0.21281 0.26114 -0.22825 1.36381 -1.36374 0.11751 -0.11751 1.41323 -1.40511
1.05 -0.07586 -0.43659 0.05847 -0.05664 0.05750 -0.05384 0.02732 -0.02388 0.27840 -0.27838 0.11751 -0.11751 0.31430 -0.31302
1.26 -0.05879 -0.66427 0.12205 -0.11823 0.06002 -0.05620 0.01904 -0.02178 0.35878 -0.35877 0.11751 -0.11751 0.40174 -0.40017
1.47 -0.09524 -0.50231 0.09109 -0.08824 0.01415 -0.01325 0.03475 -0.03976 0.22155 -0.22154 0.11751 -0.11751 0.26944 -0.26913
1.68 -0.00360 -12.41688 2.40748 -2.33215 0.35019 -0.37401 0.91836 -1.05071 5.86224 -5.86196 0.01466 -0.01466 6.41312 -6.40668
1.88 0.04870 0.77072 0.14735 -0.14274 0.06785 -0.07246 0.02299 -0.02630 0.43455 -0.43453 0.01466 -0.01466 0.46464 -0.46405
2.09 0.08647 0.36072 0.05129 -0.04969 0.04723 -0.05044 0.02397 -0.02095 0.24519 -0.24517 0.01466 -0.01466 0.25645 -0.25647
2.30 0.09906 0.27576 0.00936 -0.00907 0.03335 -0.03562 0.04093 -0.03577 0.21441 -0.21440 0.01466 -0.01466 0.22150 -0.22094
2.51 0.17177 0.14102 0.01546 -0.01596 0.00735 -0.00785 0.01952 -0.01706 0.12388 -0.12388 0.01466 -0.01466 0.12742 -0.12715
2.72 0.15454 0.14502 0.03720 -0.03840 0.00872 -0.00817 0.00280 -0.00245 0.13792 -0.13791 0.01466 -0.01466 0.14389 -0.14416
2.93 0.18174 0.11951 0.04319 -0.04459 0.01942 -0.01818 0.01334 -0.01526 0.11741 -0.11741 0.01466 -0.01466 0.12814 -0.12865
3.14 0.16761 0.13069 0.05126 -0.05292 0.02602 -0.02437 0.02161 -0.02473 0.12736 -0.12736 0.01466 -0.01466 0.14216 -0.14297
3.35 0.18747 0.11755 0.04187 -0.04322 0.01882 -0.01762 0.01293 -0.01479 0.11383 -0.11382 0.01466 -0.01466 0.12428 -0.12477
3.56 0.15365 0.15137 0.03742 -0.03863 0.00877 -0.00821 0.00282 -0.00246 0.13871 -0.13871 0.01466 -0.01466 0.14471 -0.14498
3.77 0.10325 0.24511 0.02572 -0.02655 0.01222 -0.01305 0.03248 -0.02839 0.20610 -0.20609 0.01466 -0.01466 0.21108 -0.21063
3.98 0.13982 0.19768 0.00663 -0.00642 0.02363 -0.02524 0.02900 -0.02534 0.15192 -0.15191 0.01466 -0.01466 0.15728 -0.15688
4.19 0.05754 0.58156 0.07707 -0.07466 0.07097 -0.07580 0.03602 -0.03148 0.36843 -0.36841 0.01466 -0.01466 0.38501 -0.38504
4.40 0.05661 0.69958 0.12676 -0.12279 0.05836 -0.06233 0.01978 -0.02263 0.37381 -0.37380 0.01466 -0.01466 0.39977 -0.39927
4.61 0.08704 0.48143 0.09968 -0.09656 0.01450 -0.01549 0.03802 -0.04350 0.24271 -0.24270 0.01466 -0.01466 0.26592 -0.26566
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Table 10: 0{20%, 4.0{5.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.01744 1.21192 0.21430 -0.20872 0.05495 -0.05148 0.16705 -0.19099 0.28883 -0.28883 0.06037 -0.06037 0.40486 -0.41201
-1.26 0.01455 1.27204 0.21241 -0.20688 0.17240 -0.16151 0.06772 -0.07743 0.34553 -0.34553 0.06037 -0.06037 0.44996 -0.44488
-1.05 0.01011 1.44020 0.18903 -0.18411 0.30685 -0.28746 0.18039 -0.15777 0.49807 -0.49807 0.06037 -0.06037 0.64354 -0.62700
-0.84 0.01792 0.67540 0.02229 -0.02171 0.14001 -0.13117 0.19904 -0.17408 0.28226 -0.28226 0.06037 -0.06037 0.37819 -0.36235
-0.63 0.03794 0.28502 0.03032 -0.03113 0.02526 -0.02367 0.07776 -0.06801 0.13439 -0.13439 0.06037 -0.06037 0.17120 -0.16691
-0.42 0.09700 0.10429 0.02567 -0.02636 0.00926 -0.00988 0.00393 -0.00344 0.05303 -0.05303 0.06037 -0.06037 0.08495 -0.08521
-0.21 0.19401 0.04898 0.01752 -0.01799 0.01212 -0.01293 0.01100 -0.01258 0.02670 -0.02670 0.06037 -0.06037 0.07023 -0.07075
-0.00 0.21728 0.04234 0.01713 -0.01759 0.01337 -0.01427 0.01468 -0.01678 0.02391 -0.02391 0.06037 -0.06037 0.07002 -0.07078
0.21 0.18705 0.05112 0.01818 -0.01866 0.01257 -0.01341 0.01141 -0.01304 0.02770 -0.02770 0.06037 -0.06037 0.07092 -0.07148
0.42 0.10502 0.09954 0.02371 -0.02435 0.00855 -0.00913 0.00363 -0.00317 0.04898 -0.04898 0.06037 -0.06037 0.08180 -0.08203
0.63 0.05289 0.22113 0.02174 -0.02233 0.01812 -0.01698 0.05578 -0.04879 0.09640 -0.09640 0.06037 -0.06037 0.12980 -0.12690
0.84 -0.00219 -6.22663 0.18244 -0.17769 1.14605 -1.07363 1.62917 -1.42493 2.31038 -2.31038 0.06037 -0.06037 3.05654 -2.92509
1.05 -0.01208 -1.28266 0.15810 -0.15398 0.25663 -0.24042 0.15087 -0.13196 0.41656 -0.41656 0.06037 -0.06037 0.53925 -0.52544
1.26 -0.03603 -0.52083 0.08579 -0.08356 0.06963 -0.06523 0.02735 -0.03127 0.13955 -0.13955 0.06037 -0.06037 0.18994 -0.18797
1.47 0.00224 10.71107 1.66853 -1.62507 0.42783 -0.40079 1.30064 -1.48708 2.24880 -2.24880 0.06037 -0.06037 3.11760 -3.17389
1.68 0.04158 0.53013 0.08988 -0.08754 0.02159 -0.02305 0.07007 -0.08011 0.12152 -0.12152 0.00231 -0.00231 0.16801 -0.17142
1.88 -0.00776 -2.34473 0.39832 -0.38794 0.30286 -0.32329 0.12699 -0.14519 0.65320 -0.65320 0.00231 -0.00231 0.83258 -0.83831
2.09 0.01989 0.74521 0.09604 -0.09354 0.14605 -0.15590 0.09165 -0.08016 0.25559 -0.25559 0.00231 -0.00231 0.32293 -0.32375
2.30 0.04697 0.27105 0.00850 -0.00828 0.05004 -0.05341 0.07593 -0.06641 0.10855 -0.10855 0.00231 -0.00231 0.14188 -0.13828
2.51 0.07632 0.14656 0.01507 -0.01547 0.01176 -0.01256 0.03865 -0.03381 0.06700 -0.06700 0.00231 -0.00231 0.07971 -0.07768
2.72 0.06817 0.14986 0.03653 -0.03751 0.01406 -0.01317 0.00559 -0.00489 0.07524 -0.07524 0.00231 -0.00231 0.08503 -0.08527
2.93 0.07479 0.13405 0.04546 -0.04668 0.03355 -0.03143 0.02853 -0.03262 0.06872 -0.06872 0.00231 -0.00231 0.09346 -0.09465
3.14 0.06209 0.16264 0.05994 -0.06154 0.04995 -0.04679 0.05136 -0.05873 0.08284 -0.08284 0.00231 -0.00231 0.12487 -0.12764
3.35 0.06945 0.14725 0.04895 -0.05026 0.03613 -0.03384 0.03073 -0.03513 0.07400 -0.07400 0.00231 -0.00231 0.10064 -0.10192
3.56 0.07311 0.14462 0.03406 -0.03497 0.01311 -0.01228 0.00521 -0.00456 0.07015 -0.07015 0.00231 -0.00231 0.07928 -0.07951
3.77 0.06116 0.18711 0.01880 -0.01931 0.01468 -0.01567 0.04824 -0.04219 0.08362 -0.08362 0.00231 -0.00231 0.09946 -0.09693
3.98 0.06886 0.19046 0.00580 -0.00565 0.03414 -0.03644 0.05180 -0.04531 0.07405 -0.07405 0.00231 -0.00231 0.09681 -0.09435
4.19 0.05290 0.29685 0.03611 -0.03517 0.05492 -0.05862 0.03446 -0.03014 0.09611 -0.09611 0.00231 -0.00231 0.12145 -0.12176
4.40 0.02888 0.66552 0.10704 -0.10425 0.08138 -0.08687 0.03412 -0.03901 0.17553 -0.17553 0.00231 -0.00231 0.22374 -0.22528
4.61 -0.02030 -1.04962 0.18409 -0.17929 0.04422 -0.04720 0.14350 -0.16407 0.24888 -0.24888 0.00231 -0.00231 0.34407 -0.35105
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Table 11: 0{20%, 4.0{5.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00875 0.65086 0.05501 -0.05343 0.01398 -0.01316 0.04528 -0.05126 0.03934 -0.03938 0.02562 -0.02562 0.08646 -0.08867
-1.26 -0.00042 -11.19667 0.94979 -0.92240 0.76409 -0.71927 0.31970 -0.36195 0.81761 -0.81835 0.02562 -0.02562 1.50243 -1.47293
-1.05 0.00486 0.81902 0.05069 -0.04923 0.08156 -0.07677 0.05057 -0.04467 0.07060 -0.07067 0.02562 -0.02562 0.13198 -0.12635
-0.84 0.00411 0.74491 0.01252 -0.01216 0.07796 -0.07339 0.11690 -0.10326 0.08399 -0.08406 0.02562 -0.02562 0.16617 -0.15466
-0.63 0.01711 0.17214 0.00863 -0.00889 0.00715 -0.00673 0.02322 -0.02051 0.02043 -0.02045 0.02562 -0.02562 0.04169 -0.04024
-0.42 0.02438 0.10874 0.01312 -0.01351 0.00473 -0.00502 0.00211 -0.00186 0.01456 -0.01458 0.02562 -0.02562 0.03267 -0.03286
-0.21 0.06492 0.04132 0.00673 -0.00693 0.00465 -0.00494 0.00447 -0.00506 0.00554 -0.00554 0.02562 -0.02562 0.02782 -0.02802
-0.00 0.11860 0.02177 0.00403 -0.00415 0.00314 -0.00334 0.00366 -0.00414 0.00305 -0.00305 0.02562 -0.02562 0.02655 -0.02667
0.21 0.06481 0.04156 0.00674 -0.00694 0.00465 -0.00494 0.00448 -0.00507 0.00555 -0.00555 0.02562 -0.02562 0.02782 -0.02803
0.42 0.02804 0.09703 0.01141 -0.01175 0.00411 -0.00437 0.00183 -0.00162 0.01267 -0.01268 0.02562 -0.02562 0.03110 -0.03125
0.63 0.01666 0.19181 0.00887 -0.00913 0.00734 -0.00691 0.02384 -0.02106 0.02098 -0.02100 0.02562 -0.02562 0.04240 -0.04089
0.84 0.00671 0.51320 0.00767 -0.00745 0.04777 -0.04497 0.07163 -0.06327 0.05146 -0.05151 0.02562 -0.02562 0.10381 -0.09690
1.05 -0.00528 -0.79476 0.04665 -0.04530 0.07505 -0.07065 0.04654 -0.04111 0.06497 -0.06503 0.02562 -0.02562 0.12187 -0.11670
1.26 -0.00197 -2.42798 0.20266 -0.19681 0.16303 -0.15347 0.06821 -0.07723 0.17445 -0.17461 0.02562 -0.02562 0.32155 -0.31527
1.47 -0.00260 -2.40776 0.18514 -0.17980 0.04705 -0.04429 0.15238 -0.17251 0.13241 -0.13253 0.02562 -0.02562 0.27910 -0.28683
1.68 -0.00023 -26.38887 2.09758 -2.03708 0.50183 -0.53311 1.72640 -1.95453 1.50873 -1.51010 0.09434 -0.09434 3.14917 -3.24706
1.88 -0.00045 -10.35824 0.88329 -0.85781 0.66890 -0.71059 0.29732 -0.33661 0.77182 -0.77252 0.09434 -0.09434 1.38587 -1.39992
2.09 0.00551 0.73239 0.04465 -0.04336 0.06762 -0.07183 0.04454 -0.03934 0.06334 -0.06340 0.09434 -0.09434 0.14650 -0.14666
2.30 0.00186 1.74878 0.02761 -0.02682 0.16186 -0.17194 0.25782 -0.22772 0.18800 -0.18818 0.09434 -0.09434 0.37105 -0.35560
2.51 0.00830 0.36239 0.01780 -0.01833 0.01388 -0.01474 0.04787 -0.04228 0.04236 -0.04240 0.09434 -0.09434 0.11617 -0.11419
2.72 0.00730 0.35678 0.04382 -0.04512 0.01676 -0.01578 0.00703 -0.00621 0.04837 -0.04842 0.09434 -0.09434 0.11615 -0.11648
2.93 0.00458 0.58541 0.09532 -0.09815 0.06993 -0.06583 0.06336 -0.07173 0.07734 -0.07741 0.09434 -0.09434 0.18131 -0.18440
3.14 0.00727 0.35472 0.06579 -0.06774 0.05450 -0.05130 0.05970 -0.06759 0.04883 -0.04888 0.09434 -0.09434 0.14882 -0.15191
3.35 0.00879 0.31456 0.04969 -0.05117 0.03646 -0.03432 0.03303 -0.03739 0.04032 -0.04036 0.09434 -0.09434 0.12416 -0.12539
3.56 0.00427 0.62209 0.07490 -0.07712 0.02865 -0.02697 0.01202 -0.01062 0.08268 -0.08275 0.09434 -0.09434 0.14937 -0.15012
3.77 0.00594 0.51467 0.02486 -0.02560 0.01939 -0.02059 0.06687 -0.05906 0.05917 -0.05923 0.09434 -0.09434 0.13367 -0.13029
3.98 0.00389 0.84782 0.01322 -0.01284 0.07751 -0.08234 0.12346 -0.10905 0.09003 -0.09011 0.09434 -0.09434 0.19604 -0.18936
4.19 0.01119 0.38107 0.02199 -0.02135 0.03330 -0.03538 0.02194 -0.01938 0.03120 -0.03122 0.09434 -0.09434 0.10930 -0.10935
4.40 0.00597 0.80596 0.06667 -0.06475 0.05049 -0.05364 0.02244 -0.02541 0.05826 -0.05831 0.09434 -0.09434 0.14069 -0.14148
4.61 -0.00124 -4.88647 0.38888 -0.37766 0.09304 -0.09884 0.32006 -0.36236 0.27971 -0.27997 0.09434 -0.09434 0.59115 -0.60908
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Table 12: 0{20%, 4.0{5.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00076 -2.65713 0.09986 -0.09666 0.02485 -0.02337 0.09145 -0.10364 0.06271 -0.06225 0.08208 -0.08208 0.17212 -0.17675
-1.26 -0.00030 -5.45354 0.20812 -0.20144 0.16390 -0.15416 0.07794 -0.08833 0.15711 -0.15594 0.08208 -0.08208 0.32814 -0.32125
-1.05 -0.00192 -0.72986 0.02019 -0.01954 0.03180 -0.02991 0.02244 -0.01980 0.02464 -0.02445 0.08208 -0.08208 0.09627 -0.09489
-0.84 -0.00051 -2.09521 0.01588 -0.01537 0.09678 -0.09103 0.16510 -0.14568 0.09328 -0.09258 0.08208 -0.08208 0.22872 -0.21226
-0.63 0.00242 0.43930 0.00957 -0.00989 0.00779 -0.00733 0.02878 -0.02539 0.01993 -0.01979 0.08208 -0.08208 0.09009 -0.08903
-0.42 0.00663 0.14581 0.00755 -0.00780 0.00267 -0.00284 0.00135 -0.00120 0.00739 -0.00733 0.08208 -0.08208 0.08282 -0.08284
-0.21 0.02246 0.04713 0.00305 -0.00315 0.00206 -0.00219 0.00226 -0.00256 0.00221 -0.00220 0.08208 -0.08208 0.08223 -0.08224
-0.00 0.06112 0.01904 0.00122 -0.00127 0.00094 -0.00100 0.00124 -0.00141 0.00082 -0.00081 0.08208 -0.08208 0.08211 -0.08212
0.21 0.02163 0.04944 0.00316 -0.00327 0.00214 -0.00228 0.00235 -0.00266 0.00230 -0.00228 0.08208 -0.08208 0.08224 -0.08226
0.42 0.00615 0.16241 0.00814 -0.00841 0.00288 -0.00306 0.00146 -0.00129 0.00796 -0.00790 0.08208 -0.08208 0.08293 -0.08296
0.63 0.00004 31.19426 0.62436 -0.64507 0.50801 -0.47783 1.87657 -1.65586 1.29997 -1.29025 0.08208 -0.08208 2.42199 -2.24895
0.84 0.00243 0.51762 0.00333 -0.00323 0.02031 -0.01911 0.03465 -0.03058 0.01958 -0.01943 0.08208 -0.08208 0.09352 -0.09179
1.05 0.00158 1.00986 0.02443 -0.02365 0.03848 -0.03620 0.02715 -0.02396 0.02981 -0.02959 0.08208 -0.08208 0.10218 -0.10028
1.26 0.00006 28.88087 1.04114 -1.00771 0.81992 -0.77122 0.38992 -0.44189 0.78597 -0.78010 0.08208 -0.08208 1.59147 -1.55590
1.47 -0.00015 -14.69950 0.50418 -0.48799 0.12544 -0.11799 0.46169 -0.52323 0.31662 -0.31426 0.08208 -0.08208 0.76816 -0.79455
1.68 -0.00191 -1.12342 0.03962 -0.03834 0.00927 -0.00986 0.03628 -0.04111 0.02504 -0.02485 0.10132 -0.10132 0.11774 -0.11891
1.88 0.00135 1.24519 0.04649 -0.04500 0.03444 -0.03661 0.01741 -0.01973 0.03569 -0.03543 0.10132 -0.10132 0.12325 -0.12359
2.09 -0.00078 -1.85399 0.04946 -0.04787 0.07328 -0.07790 0.05496 -0.04850 0.06162 -0.06116 0.10132 -0.10132 0.15779 -0.15722
2.30 0.00394 0.30415 0.00205 -0.00199 0.01177 -0.01251 0.02135 -0.01884 0.01227 -0.01217 0.10132 -0.10132 0.10495 -0.10454
2.51 0.00254 0.43400 0.00911 -0.00941 0.00697 -0.00741 0.02737 -0.02415 0.01908 -0.01894 0.10132 -0.10132 0.10728 -0.10654
2.72 0.00175 0.53148 0.02859 -0.02954 0.01074 -0.01011 0.00513 -0.00452 0.02780 -0.02759 0.10132 -0.10132 0.10953 -0.10964
2.93 0.00398 0.25089 0.01719 -0.01776 0.01239 -0.01165 0.01276 -0.01446 0.01229 -0.01220 0.10132 -0.10132 0.10501 -0.10523
3.14 0.00484 0.19653 0.01546 -0.01597 0.01258 -0.01183 0.01566 -0.01775 0.01011 -0.01004 0.10132 -0.10132 0.10493 -0.10524
3.35 0.00296 0.34593 0.02310 -0.02387 0.01664 -0.01566 0.01714 -0.01942 0.01652 -0.01639 0.10132 -0.10132 0.10790 -0.10828
3.56 0.00182 0.52481 0.02746 -0.02837 0.01032 -0.00971 0.00493 -0.00435 0.02670 -0.02650 0.10132 -0.10132 0.10892 -0.10902
3.77 -0.00011 -9.94205 0.20872 -0.21565 0.15974 -0.16983 0.62734 -0.55356 0.43735 -0.43408 0.10132 -0.10132 0.81497 -0.76188
3.98 0.00111 1.06722 0.00726 -0.00703 0.04163 -0.04426 0.07550 -0.06662 0.04338 -0.04305 0.10132 -0.10132 0.14012 -0.13625
4.19 0.00163 0.97143 0.02374 -0.02297 0.03517 -0.03739 0.02638 -0.02327 0.02957 -0.02935 0.10132 -0.10132 0.11677 -0.11659
4.40 0.00152 1.13156 0.04116 -0.03984 0.03049 -0.03242 0.01542 -0.01747 0.03160 -0.03137 0.10132 -0.10132 0.11885 -0.11913
4.61 -0.00023 -9.96173 0.33183 -0.32118 0.07765 -0.08256 0.30387 -0.34437 0.20974 -0.20817 0.10132 -0.10132 0.51257 -0.53119



186

Table 13: 0{20%, 4.0{5.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00042 -1.74135 0.03134 -0.03007 0.01707 -0.01554 0.04793 -0.05602 0.03064 -0.02988 0.08179 -0.08179 0.10583 -0.10893
-1.26 0.00095 0.66656 0.01142 -0.01096 0.01970 -0.01793 0.00715 -0.00835 0.01347 -0.01313 0.08179 -0.08179 0.08625 -0.08586
-1.05 0.00064 0.83836 0.01050 -0.01007 0.03619 -0.03294 0.02009 -0.01719 0.02002 -0.01953 0.08179 -0.08179 0.09441 -0.09248
-0.84 -0.00003 -14.13041 0.05138 -0.04929 0.68554 -0.62401 0.92004 -0.78725 0.47109 -0.45951 0.08179 -0.08179 1.24407 -1.10879
-0.63 0.00011 3.46655 0.03613 -0.03766 0.06493 -0.05910 0.18868 -0.16145 0.11788 -0.11498 0.08179 -0.08179 0.24841 -0.22558
-0.42 0.00014 2.50130 0.06355 -0.06625 0.04801 -0.05275 0.01981 -0.01695 0.09681 -0.09443 0.08179 -0.08179 0.15099 -0.15187
-0.21 0.00261 0.14423 0.00451 -0.00470 0.00653 -0.00718 0.00564 -0.00659 0.00508 -0.00495 0.08179 -0.08179 0.08252 -0.08265
-0.00 0.01233 0.03751 0.00105 -0.00109 0.00171 -0.00188 0.00178 -0.00208 0.00108 -0.00105 0.08179 -0.08179 0.08184 -0.08185
0.21 0.00328 0.12235 0.00359 -0.00375 0.00521 -0.00572 0.00449 -0.00525 0.00404 -0.00395 0.08179 -0.08179 0.08225 -0.08233
0.42 -0.00035 -0.99945 0.02433 -0.02536 0.01838 -0.02019 0.00758 -0.00649 0.03706 -0.03615 0.08179 -0.08179 0.09513 -0.09533
0.63 0.00029 1.60498 0.01392 -0.01451 0.02502 -0.02278 0.07272 -0.06222 0.04543 -0.04432 0.08179 -0.08179 0.12191 -0.11513
0.84 0.00001 33.06768 0.09878 -0.09476 1.31802 -1.19971 1.76886 -1.51357 0.90572 -0.88345 0.08179 -0.08179 2.38806 -2.12752
1.05 0.00029 2.14097 0.02287 -0.02194 0.07885 -0.07177 0.04376 -0.03745 0.04362 -0.04255 0.08179 -0.08179 0.13133 -0.12463
1.26 0.00041 1.66139 0.02682 -0.02573 0.04624 -0.04209 0.01677 -0.01960 0.03161 -0.03083 0.08179 -0.08179 0.10405 -0.10226
1.47 0.00102 0.84616 0.01291 -0.01239 0.00703 -0.00640 0.01975 -0.02308 0.01262 -0.01231 0.08179 -0.08179 0.08634 -0.08699
1.68 -0.00015 -5.29570 0.08899 -0.08536 0.04412 -0.04847 0.13609 -0.15905 0.08730 -0.08515 0.46073 -0.46073 0.49828 -0.50444
1.88 -0.00012 -5.03371 0.09218 -0.08843 0.14466 -0.15892 0.05766 -0.06738 0.10968 -0.10698 0.46073 -0.46073 0.50700 -0.51121
2.09 0.00009 6.23727 0.07803 -0.07485 0.24490 -0.26905 0.14932 -0.12777 0.15060 -0.14690 0.46073 -0.46073 0.56861 -0.57286
2.30 0.00035 1.24618 0.00405 -0.00389 0.04923 -0.05408 0.07258 -0.06211 0.03752 -0.03659 0.46073 -0.46073 0.47052 -0.46948
2.51 0.00007 6.01727 0.05955 -0.06208 0.09742 -0.10703 0.31103 -0.26614 0.19501 -0.19022 0.46073 -0.46073 0.60007 -0.57844
2.72 0.00025 1.38165 0.03488 -0.03636 0.02895 -0.02635 0.01087 -0.00930 0.05294 -0.05164 0.46073 -0.46073 0.46610 -0.46588
2.93 0.00112 0.34074 0.01049 -0.01093 0.01669 -0.01519 0.01311 -0.01532 0.01170 -0.01141 0.46073 -0.46073 0.46149 -0.46151
3.14 0.00065 0.55388 0.01968 -0.02052 0.03537 -0.03220 0.03360 -0.03927 0.02008 -0.01958 0.46073 -0.46073 0.46416 -0.46439
3.35 0.00043 0.90166 0.02746 -0.02863 0.04371 -0.03978 0.03434 -0.04013 0.03063 -0.02987 0.46073 -0.46073 0.46589 -0.46603
3.56 -0.00011 -3.19686 0.07722 -0.08050 0.06409 -0.05834 0.02407 -0.02059 0.11722 -0.11434 0.46073 -0.46073 0.48648 -0.48544
3.77 0.00014 3.01873 0.02872 -0.02993 0.04697 -0.05161 0.14997 -0.12833 0.09403 -0.09172 0.46073 -0.46073 0.49663 -0.49063
3.98 -0.00075 -0.57805 0.00187 -0.00180 0.02274 -0.02498 0.03352 -0.02868 0.01733 -0.01690 0.46073 -0.46073 0.46284 -0.46261
4.19 -0.00031 -1.89540 0.02200 -0.02110 0.06903 -0.07584 0.04209 -0.03602 0.04245 -0.04141 0.46073 -0.46073 0.47021 -0.47062
4.40 0.00028 2.21117 0.03823 -0.03668 0.06000 -0.06592 0.02391 -0.02795 0.04549 -0.04437 0.46073 -0.46073 0.46902 -0.46980
4.61 -0.00076 -1.09768 0.01739 -0.01668 0.00862 -0.00947 0.02660 -0.03109 0.01706 -0.01664 0.46073 -0.46073 0.46222 -0.46248
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Table 14: 0{20%, 5.0{7.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.06444 0.88341 0.20235 -0.19265 0.02860 -0.02559 0.04817 -0.06130 0.25088 -0.25084 0.02194 -0.02194 0.32788 -0.32393
-1.26 -0.04191 -1.20636 0.25735 -0.24502 0.11515 -0.10301 0.02505 -0.03188 0.38572 -0.38566 0.02194 -0.02194 0.47893 -0.46998
-1.05 0.00152 26.38479 4.39450 -4.18398 3.93275 -3.51809 1.42543 -1.12003 10.66836 -10.66682 0.02194 -0.02194 12.27291 -12.03821
-0.84 -0.08091 -0.41981 0.01722 -0.01640 0.05964 -0.05335 0.05227 -0.04107 0.20044 -0.20041 0.02194 -0.02194 0.21736 -0.21319
-0.63 -0.03948 -0.76360 0.09935 -0.10435 0.04669 -0.04177 0.08861 -0.06963 0.41212 -0.41206 0.02194 -0.02194 0.43615 -0.43330
-0.42 0.08137 0.34814 0.10437 -0.10962 0.02026 -0.02265 0.00555 -0.00436 0.20061 -0.20058 0.02194 -0.02194 0.22817 -0.23079
-0.21 0.09060 0.29471 0.12798 -0.13442 0.04765 -0.05326 0.02509 -0.03194 0.18063 -0.18061 0.02194 -0.02194 0.22888 -0.23457
-0.00 0.18935 0.13997 0.06703 -0.07040 0.02818 -0.03150 0.01794 -0.02284 0.08651 -0.08649 0.02194 -0.02194 0.11651 -0.12014
0.21 0.16987 0.16215 0.06826 -0.07169 0.02541 -0.02841 0.01338 -0.01703 0.09634 -0.09632 0.02194 -0.02194 0.12347 -0.12648
0.42 0.03740 0.78961 0.22708 -0.23851 0.04409 -0.04929 0.01209 -0.00950 0.43647 -0.43641 0.02194 -0.02194 0.49462 -0.50034
0.63 0.00489 6.82085 0.80155 -0.84188 0.37671 -0.33699 0.71493 -0.56175 3.32506 -3.32457 0.02194 -0.02194 3.51454 -3.49159
0.84 -0.06931 -0.56231 0.02011 -0.01914 0.06963 -0.06229 0.06103 -0.04795 0.23400 -0.23397 0.02194 -0.02194 0.25341 -0.24853
1.05 -0.05438 -0.81712 0.12257 -0.11670 0.10969 -0.09813 0.03976 -0.03124 0.29756 -0.29752 0.02194 -0.02194 0.34302 -0.33648
1.26 -0.09026 -0.57676 0.11948 -0.11375 0.05346 -0.04782 0.01163 -0.01480 0.17908 -0.17905 0.02194 -0.02194 0.22320 -0.21906
1.47 -0.09945 -0.63653 0.13111 -0.12483 0.01853 -0.01658 0.03121 -0.03972 0.16255 -0.16253 0.02194 -0.02194 0.21310 -0.21055
1.68 0.03469 1.70928 0.37591 -0.35790 0.04754 -0.05314 0.08948 -0.11388 0.46652 -0.46645 0.01414 -0.01414 0.60779 -0.60138
1.88 0.05683 0.87264 0.18976 -0.18067 0.07596 -0.08491 0.01847 -0.02351 0.28513 -0.28509 0.01414 -0.01414 0.35159 -0.34911
2.09 0.07355 0.55843 0.09062 -0.08628 0.07255 -0.08110 0.02940 -0.02310 0.22069 -0.22066 0.01414 -0.01414 0.25148 -0.25188
2.30 0.14958 0.24004 0.00932 -0.00887 0.02886 -0.03226 0.02828 -0.02222 0.10869 -0.10868 0.01414 -0.01414 0.11719 -0.11672
2.51 0.09743 0.32586 0.04025 -0.04228 0.01692 -0.01892 0.03590 -0.02821 0.16714 -0.16712 0.01414 -0.01414 0.17701 -0.17627
2.72 0.18349 0.16034 0.04628 -0.04861 0.01005 -0.00899 0.00246 -0.00194 0.08888 -0.08886 0.01414 -0.01414 0.10173 -0.10269
2.93 0.19452 0.14655 0.05960 -0.06260 0.02481 -0.02219 0.01169 -0.01487 0.08392 -0.08391 0.01414 -0.01414 0.10746 -0.10896
3.14 0.18506 0.15547 0.06858 -0.07203 0.03223 -0.02883 0.01836 -0.02336 0.08824 -0.08823 0.01414 -0.01414 0.11860 -0.12062
3.35 0.15801 0.18318 0.07338 -0.07707 0.03054 -0.02732 0.01439 -0.01831 0.10331 -0.10329 0.01414 -0.01414 0.13190 -0.13376
3.56 0.13295 0.23071 0.06387 -0.06709 0.01386 -0.01240 0.00340 -0.00267 0.12266 -0.12264 0.01414 -0.01414 0.13974 -0.14108
3.77 0.23029 0.14537 0.01703 -0.01789 0.00716 -0.00800 0.01519 -0.01194 0.07071 -0.07070 0.01414 -0.01414 0.07598 -0.07567
3.98 0.09926 0.36813 0.01404 -0.01337 0.04349 -0.04862 0.04261 -0.03348 0.16380 -0.16378 0.01414 -0.01414 0.17588 -0.17517
4.19 0.11688 0.38180 0.05703 -0.05429 0.04565 -0.05103 0.01850 -0.01453 0.13887 -0.13885 0.01414 -0.01414 0.15863 -0.15888
4.40 0.07175 0.73664 0.15031 -0.14311 0.06016 -0.06726 0.01463 -0.01862 0.22585 -0.22582 0.01414 -0.01414 0.27863 -0.27666
4.61 0.10029 0.55975 0.13002 -0.12379 0.01644 -0.01838 0.03095 -0.03939 0.16136 -0.16133 0.01414 -0.01414 0.21064 -0.20842
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Table 15: 0{20%, 5.0{7.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.02012 -1.37618 0.30503 -0.29398 0.06549 -0.05865 0.13711 -0.17408 0.19855 -0.19859 0.01759 -0.01759 0.39480 -0.39989
-1.26 -0.01441 -1.66960 0.35215 -0.33938 0.23933 -0.21431 0.06473 -0.08219 0.27681 -0.27686 0.01759 -0.01759 0.51226 -0.49480
-1.05 -0.01866 -1.01071 0.16806 -0.16197 0.22844 -0.20455 0.10269 -0.08088 0.21401 -0.21404 0.01759 -0.01759 0.37024 -0.34748
-0.84 0.03334 0.47334 0.01967 -0.01896 0.10348 -0.09266 0.11248 -0.08859 0.12032 -0.12034 0.01759 -0.01759 0.19630 -0.17772
-0.63 0.04136 0.34044 0.04518 -0.04688 0.03186 -0.02853 0.07499 -0.05906 0.09763 -0.09764 0.01759 -0.01759 0.13609 -0.12784
-0.42 0.07666 0.17243 0.05277 -0.05476 0.01539 -0.01719 0.00523 -0.00412 0.05305 -0.05306 0.01759 -0.01759 0.07857 -0.08022
-0.21 0.24099 0.05201 0.02292 -0.02378 0.01282 -0.01431 0.00838 -0.01064 0.01697 -0.01698 0.01759 -0.01759 0.03684 -0.03849
-0.00 0.27444 0.04441 0.02203 -0.02286 0.01391 -0.01554 0.01100 -0.01397 0.01494 -0.01494 0.01759 -0.01759 0.03650 -0.03862
0.21 0.21293 0.05945 0.02594 -0.02692 0.01451 -0.01620 0.00949 -0.01205 0.01921 -0.01921 0.01759 -0.01759 0.04064 -0.04255
0.42 0.08309 0.16621 0.04869 -0.05052 0.01420 -0.01586 0.00482 -0.00380 0.04894 -0.04895 0.01759 -0.01759 0.07280 -0.07432
0.63 0.03850 0.40352 0.04852 -0.05035 0.03422 -0.03064 0.08054 -0.06344 0.10486 -0.10487 0.01759 -0.01759 0.14600 -0.13713
0.84 -0.03865 -0.47096 0.01697 -0.01635 0.08925 -0.07992 0.09702 -0.07641 0.10378 -0.10380 0.01759 -0.01759 0.16954 -0.15354
1.05 0.00494 4.23309 0.63511 -0.61208 0.86328 -0.77303 0.38807 -0.30566 0.80875 -0.80888 0.01759 -0.01759 1.39771 -1.31158
1.26 -0.01910 -1.31175 0.26575 -0.25611 0.18061 -0.16173 0.04885 -0.06202 0.20889 -0.20893 0.01759 -0.01759 0.38675 -0.37357
1.47 0.01461 2.17437 0.42011 -0.40488 0.09020 -0.08077 0.18883 -0.23975 0.27346 -0.27350 0.01759 -0.01759 0.54348 -0.55049
1.68 0.01151 2.52842 0.53312 -0.51379 0.10250 -0.11447 0.23963 -0.30424 0.34787 -0.34793 0.00648 -0.00648 0.68790 -0.70053
1.88 0.04976 0.48717 0.10199 -0.09829 0.06207 -0.06931 0.01875 -0.02380 0.08069 -0.08070 0.00648 -0.00648 0.14546 -0.14692
2.09 0.07113 0.27593 0.04410 -0.04250 0.05367 -0.05994 0.02694 -0.02122 0.05660 -0.05661 0.00648 -0.00648 0.09379 -0.09537
2.30 0.09884 0.16997 0.00663 -0.00639 0.03125 -0.03490 0.03794 -0.02988 0.04084 -0.04085 0.00648 -0.00648 0.06457 -0.06215
2.51 0.06488 0.22565 0.02880 -0.02988 0.01819 -0.02031 0.04780 -0.03765 0.06238 -0.06239 0.00648 -0.00648 0.08590 -0.08160
2.72 0.08530 0.15702 0.04743 -0.04921 0.01545 -0.01383 0.00470 -0.00370 0.04756 -0.04757 0.00648 -0.00648 0.06938 -0.07023
2.93 0.08711 0.15087 0.06340 -0.06579 0.03960 -0.03546 0.02319 -0.02944 0.04666 -0.04667 0.00648 -0.00648 0.09135 -0.09313
3.14 0.08565 0.15532 0.07059 -0.07324 0.04978 -0.04457 0.03525 -0.04475 0.04749 -0.04749 0.00648 -0.00648 0.10488 -0.10794
3.35 0.06925 0.19419 0.07976 -0.08276 0.04981 -0.04460 0.02917 -0.03704 0.05869 -0.05870 0.00648 -0.00648 0.11480 -0.11704
3.56 0.08588 0.16249 0.04711 -0.04888 0.01534 -0.01374 0.00467 -0.00367 0.04724 -0.04725 0.00648 -0.00648 0.06892 -0.06976
3.77 0.07527 0.20065 0.02482 -0.02576 0.01567 -0.01750 0.04120 -0.03245 0.05377 -0.05378 0.00648 -0.00648 0.07411 -0.07041
3.98 0.04873 0.35606 0.01346 -0.01297 0.06338 -0.07078 0.07694 -0.06060 0.08283 -0.08284 0.00648 -0.00648 0.13046 -0.12552
4.19 0.01927 1.08005 0.16279 -0.15689 0.19814 -0.22128 0.09947 -0.07835 0.20895 -0.20898 0.00648 -0.00648 0.34548 -0.35133
4.40 0.01346 1.91243 0.37706 -0.36339 0.22947 -0.25627 0.06931 -0.08800 0.29831 -0.29836 0.00648 -0.00648 0.53728 -0.54270
4.61 0.02548 1.13156 0.24080 -0.23207 0.04630 -0.05170 0.10823 -0.13742 0.15713 -0.15715 0.00648 -0.00648 0.31076 -0.31647
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Table 16: 0{20%, 5.0{7.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00386 1.92785 0.19621 -0.18799 0.04583 -0.04145 0.10496 -0.13016 0.07269 -0.07277 0.01037 -0.01037 0.23876 -0.24373
-1.26 0.00131 4.69991 0.48012 -0.46000 0.35496 -0.32107 0.10504 -0.13026 0.21438 -0.21462 0.01037 -0.01037 0.64312 -0.61467
-1.05 0.00116 4.41763 0.33271 -0.31877 0.49195 -0.44498 0.23633 -0.19056 0.24051 -0.24079 0.01037 -0.01037 0.68302 -0.62771
-0.84 0.00225 1.76971 0.03600 -0.03449 0.20598 -0.18631 0.23926 -0.19293 0.12521 -0.12536 0.01037 -0.01037 0.34169 -0.29824
-0.63 0.00715 0.53071 0.03207 -0.03348 0.02475 -0.02239 0.06225 -0.05020 0.03981 -0.03986 0.01037 -0.01037 0.08491 -0.07641
-0.42 0.02497 0.13902 0.01989 -0.02076 0.00641 -0.00709 0.00230 -0.00186 0.01154 -0.01156 0.01037 -0.01037 0.02613 -0.02694
-0.21 0.08410 0.04259 0.00806 -0.00842 0.00498 -0.00551 0.00353 -0.00438 0.00346 -0.00347 0.01037 -0.01037 0.01489 -0.01549
-0.00 0.14288 0.02435 0.00520 -0.00542 0.00363 -0.00401 0.00311 -0.00385 0.00205 -0.00205 0.01037 -0.01037 0.01271 -0.01312
0.21 0.08438 0.04291 0.00804 -0.00839 0.00497 -0.00549 0.00352 -0.00436 0.00345 -0.00346 0.01037 -0.01037 0.01487 -0.01546
0.42 0.03077 0.11745 0.01614 -0.01685 0.00520 -0.00575 0.00187 -0.00151 0.00937 -0.00938 0.01037 -0.01037 0.02205 -0.02269
0.63 0.01549 0.27363 0.01480 -0.01545 0.01142 -0.01033 0.02874 -0.02317 0.01838 -0.01840 0.01037 -0.01037 0.04026 -0.03645
0.84 0.00431 1.06745 0.01879 -0.01800 0.10749 -0.09723 0.12486 -0.10069 0.06534 -0.06542 0.01037 -0.01037 0.17854 -0.15589
1.05 0.00643 0.89300 0.06027 -0.05775 0.08912 -0.08061 0.04281 -0.03452 0.04357 -0.04362 0.01037 -0.01037 0.12416 -0.11417
1.26 0.01190 0.54622 0.05268 -0.05047 0.03894 -0.03523 0.01152 -0.01429 0.02352 -0.02355 0.01037 -0.01037 0.07131 -0.06822
1.47 0.00571 1.46072 0.13268 -0.12712 0.03099 -0.02803 0.07097 -0.08802 0.04915 -0.04921 0.01037 -0.01037 0.16163 -0.16499
1.68 0.00273 2.94748 0.27803 -0.26638 0.05874 -0.06494 0.14873 -0.18444 0.10347 -0.10359 0.03138 -0.03138 0.33847 -0.34772
1.88 0.00636 0.97993 0.09854 -0.09441 0.06590 -0.07286 0.02156 -0.02674 0.04453 -0.04458 0.03138 -0.03138 0.13223 -0.13382
2.09 -0.00126 -4.20557 0.30825 -0.29533 0.41227 -0.45579 0.21895 -0.17655 0.22612 -0.22638 0.03138 -0.03138 0.60418 -0.61512
2.30 0.00952 0.45383 0.00851 -0.00815 0.04405 -0.04870 0.05657 -0.04561 0.02995 -0.02999 0.03138 -0.03138 0.08422 -0.08001
2.51 0.01311 0.30214 0.01750 -0.01826 0.01221 -0.01350 0.03396 -0.02739 0.02182 -0.02184 0.03138 -0.03138 0.05540 -0.05223
2.72 0.01645 0.20951 0.03020 -0.03152 0.01076 -0.00973 0.00350 -0.00282 0.01745 -0.01747 0.03138 -0.03138 0.04826 -0.04885
2.93 0.00659 0.53342 0.10295 -0.10746 0.07035 -0.06364 0.04508 -0.05591 0.04370 -0.04375 0.03138 -0.03138 0.14309 -0.14704
3.14 0.02044 0.16837 0.03632 -0.03791 0.02803 -0.02535 0.02171 -0.02693 0.01410 -0.01412 0.03138 -0.03138 0.06132 -0.06316
3.35 0.01155 0.31562 0.05871 -0.06127 0.04012 -0.03629 0.02571 -0.03188 0.02492 -0.02495 0.03138 -0.03138 0.08557 -0.08772
3.56 0.01521 0.23313 0.03267 -0.03409 0.01164 -0.01053 0.00378 -0.00305 0.01888 -0.01890 0.03138 -0.03138 0.05057 -0.05123
3.77 0.00600 0.66970 0.03821 -0.03988 0.02667 -0.02949 0.07417 -0.05980 0.04765 -0.04770 0.03138 -0.03138 0.10453 -0.09642
3.98 0.01214 0.36489 0.00667 -0.00639 0.03451 -0.03816 0.04432 -0.03574 0.02347 -0.02350 0.03138 -0.03138 0.06882 -0.06566
4.19 0.01232 0.45984 0.03144 -0.03012 0.04205 -0.04649 0.02233 -0.01801 0.02306 -0.02309 0.03138 -0.03138 0.06908 -0.07007
4.40 0.00568 1.14211 0.11036 -0.10574 0.07380 -0.08159 0.02414 -0.02994 0.04987 -0.04992 0.03138 -0.03138 0.14724 -0.14903
4.61 -0.00442 -1.86008 0.17139 -0.16420 0.03621 -0.04003 0.09168 -0.11370 0.06378 -0.06386 0.03138 -0.03138 0.21010 -0.21577
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Table 17: 0{20%, 5.0{7.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00200 -1.30736 0.05648 -0.05369 0.01352 -0.01221 0.03520 -0.04375 0.01908 -0.01875 0.02879 -0.02879 0.07619 -0.07827
-1.26 0.00229 0.95492 0.04079 -0.03878 0.03091 -0.02791 0.01040 -0.01292 0.01659 -0.01630 0.02879 -0.02879 0.06190 -0.05954
-1.05 0.00059 3.15409 0.09794 -0.09311 0.14840 -0.13402 0.08123 -0.06535 0.06444 -0.06332 0.02879 -0.02879 0.20783 -0.18905
-0.84 -0.00087 -1.60010 0.01390 -0.01322 0.08152 -0.07362 0.10789 -0.08680 0.04401 -0.04325 0.02879 -0.02879 0.14576 -0.12581
-0.63 0.00234 0.59005 0.01448 -0.01523 0.01154 -0.01042 0.03308 -0.02661 0.01651 -0.01622 0.02879 -0.02879 0.05038 -0.04627
-0.42 0.00681 0.18646 0.01076 -0.01132 0.00358 -0.00396 0.00147 -0.00118 0.00575 -0.00564 0.02879 -0.02879 0.03151 -0.03172
-0.21 0.03737 0.04042 0.00268 -0.00282 0.00171 -0.00189 0.00138 -0.00171 0.00106 -0.00104 0.02879 -0.02879 0.02902 -0.02906
-0.00 0.10443 0.01717 0.00105 -0.00110 0.00076 -0.00084 0.00074 -0.00092 0.00038 -0.00037 0.02879 -0.02879 0.02883 -0.02884
0.21 0.03799 0.04062 0.00264 -0.00277 0.00168 -0.00186 0.00135 -0.00168 0.00104 -0.00102 0.02879 -0.02879 0.02901 -0.02905
0.42 0.00361 0.35816 0.02029 -0.02134 0.00674 -0.00747 0.00277 -0.00222 0.01083 -0.01064 0.02879 -0.02879 0.03756 -0.03819
0.63 0.00051 3.01379 0.06623 -0.06967 0.05278 -0.04767 0.15127 -0.12170 0.07548 -0.07416 0.02879 -0.02879 0.19127 -0.16813
0.84 0.00056 2.95094 0.02149 -0.02043 0.12599 -0.11378 0.16676 -0.13416 0.06803 -0.06684 0.02879 -0.02879 0.22271 -0.19147
1.05 -0.00231 -0.90456 0.02498 -0.02375 0.03786 -0.03419 0.02072 -0.01667 0.01644 -0.01615 0.02879 -0.02879 0.05988 -0.05568
1.26 0.00104 2.21995 0.08973 -0.08531 0.06798 -0.06140 0.02287 -0.02843 0.03650 -0.03586 0.02879 -0.02879 0.12393 -0.11820
1.47 -0.00022 -13.25199 0.51025 -0.48509 0.12213 -0.11029 0.31798 -0.39524 0.17239 -0.16938 0.02879 -0.02879 0.63791 -0.65819
1.68 0.00483 0.62076 0.02333 -0.02218 0.00504 -0.00558 0.01454 -0.01807 0.00792 -0.00778 0.05403 -0.05403 0.06135 -0.06189
1.88 0.00416 0.54521 0.02245 -0.02134 0.01536 -0.01701 0.00572 -0.00711 0.00925 -0.00909 0.05403 -0.05403 0.06146 -0.06162
2.09 -0.00134 -1.42084 0.04317 -0.04104 0.05908 -0.06542 0.03581 -0.02881 0.02888 -0.02838 0.05403 -0.05403 0.10193 -0.10256
2.30 0.00393 0.39962 0.00307 -0.00291 0.01623 -0.01798 0.02379 -0.01914 0.00984 -0.00966 0.05403 -0.05403 0.06209 -0.06092
2.51 0.00341 0.42632 0.00994 -0.01046 0.00716 -0.00793 0.02271 -0.01827 0.01139 -0.01119 0.05403 -0.05403 0.06095 -0.05959
2.72 0.00330 0.37361 0.02220 -0.02336 0.00817 -0.00738 0.00303 -0.00243 0.01179 -0.01158 0.05403 -0.05403 0.06023 -0.06050
2.93 0.00696 0.19194 0.01438 -0.01512 0.01015 -0.00916 0.00739 -0.00919 0.00561 -0.00551 0.05403 -0.05403 0.05758 -0.05786
3.14 0.00985 0.13184 0.01113 -0.01170 0.00887 -0.00801 0.00781 -0.00971 0.00397 -0.00390 0.05403 -0.05403 0.05656 -0.05683
3.35 0.00666 0.20764 0.01504 -0.01582 0.01061 -0.00959 0.00773 -0.00961 0.00587 -0.00577 0.05403 -0.05403 0.05790 -0.05820
3.56 0.00630 0.20734 0.01164 -0.01225 0.00428 -0.00387 0.00159 -0.00128 0.00618 -0.00607 0.05403 -0.05403 0.05581 -0.05589
3.77 0.00470 0.32278 0.00720 -0.00758 0.00518 -0.00574 0.01645 -0.01324 0.00825 -0.00811 0.05403 -0.05403 0.05777 -0.05702
3.98 0.00110 1.43940 0.01091 -0.01037 0.05778 -0.06398 0.08469 -0.06813 0.03501 -0.03440 0.05403 -0.05403 0.12155 -0.11378
4.19 0.00143 1.44437 0.04040 -0.03841 0.05528 -0.06121 0.03351 -0.02696 0.02703 -0.02655 0.05403 -0.05403 0.09727 -0.09784
4.40 0.00279 0.84478 0.03342 -0.03177 0.02286 -0.02532 0.00852 -0.01059 0.01378 -0.01354 0.05403 -0.05403 0.06944 -0.06975
4.61 0.00374 0.87623 0.03017 -0.02868 0.00652 -0.00722 0.01880 -0.02337 0.01025 -0.01007 0.05403 -0.05403 0.06581 -0.06665
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Table 18: 0{20%, 5.0{7.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00180 -0.48876 0.00929 -0.00861 0.00389 -0.00319 0.00853 -0.01161 0.00513 -0.00532 0.13197 -0.13197 0.13272 -0.13290
-1.26 -0.00130 -0.56119 0.01066 -0.00989 0.01412 -0.01159 0.00401 -0.00545 0.00710 -0.00737 0.13197 -0.13197 0.13340 -0.13316
-1.05 -0.00136 -0.45564 0.00628 -0.00582 0.01664 -0.01365 0.00841 -0.00618 0.00678 -0.00703 0.13197 -0.13197 0.13360 -0.13313
-0.84 -0.00043 -1.13446 0.00413 -0.00383 0.04238 -0.03477 0.05178 -0.03806 0.02143 -0.02223 0.13197 -0.13197 0.14956 -0.14346
-0.63 0.00108 0.47932 0.00451 -0.00487 0.00645 -0.00529 0.01705 -0.01253 0.00860 -0.00892 0.13197 -0.13197 0.13357 -0.13305
-0.42 0.00063 0.72603 0.01687 -0.01820 0.00913 -0.01113 0.00380 -0.00280 0.01497 -0.01554 0.13197 -0.13197 0.13424 -0.13461
-0.21 0.00691 0.08347 0.00209 -0.00226 0.00217 -0.00265 0.00163 -0.00221 0.00137 -0.00142 0.13197 -0.13197 0.13202 -0.13204
-0.00 0.03607 0.02489 0.00044 -0.00047 0.00051 -0.00063 0.00047 -0.00063 0.00026 -0.00027 0.13197 -0.13197 0.13197 -0.13197
0.21 0.00607 0.09740 0.00239 -0.00257 0.00248 -0.00302 0.00185 -0.00252 0.00156 -0.00162 0.13197 -0.13197 0.13203 -0.13206
0.42 0.00027 1.83967 0.03990 -0.04303 0.02159 -0.02632 0.00900 -0.00661 0.03541 -0.03674 0.13197 -0.13197 0.14425 -0.14613
0.63 -0.00017 -3.44731 0.02893 -0.03121 0.04133 -0.03391 0.10935 -0.08036 0.05512 -0.05719 0.13197 -0.13197 0.18696 -0.17108
0.84 -0.00004 -15.17886 0.04313 -0.03999 0.44216 -0.36273 0.54022 -0.39702 0.22353 -0.23193 0.13197 -0.13197 0.74604 -0.60167
1.05 0.00058 1.47009 0.01482 -0.01374 0.03925 -0.03220 0.01983 -0.01457 0.01598 -0.01658 0.13197 -0.13197 0.14080 -0.13830
1.26 -0.00032 -2.68716 0.04323 -0.04008 0.05726 -0.04697 0.01624 -0.02210 0.02880 -0.02989 0.13197 -0.13197 0.15381 -0.15037
1.47 0.00061 1.82223 0.02733 -0.02534 0.01144 -0.00938 0.02511 -0.03417 0.01509 -0.01566 0.13197 -0.13197 0.13839 -0.13985
1.68 0.00017 6.15997 0.09705 -0.08998 0.03331 -0.04061 0.08916 -0.12131 0.05374 -0.05575 0.01380 -0.01380 0.14682 -0.16662
1.88 -0.00059 -1.29605 0.02355 -0.02183 0.02559 -0.03119 0.00885 -0.01204 0.01581 -0.01640 0.01380 -0.01380 0.04157 -0.04532
2.09 0.00047 1.54331 0.01824 -0.01691 0.03964 -0.04832 0.02441 -0.01794 0.01986 -0.02061 0.01380 -0.01380 0.05554 -0.05965
2.30 0.00010 5.48034 0.01740 -0.01613 0.14633 -0.17837 0.21793 -0.16016 0.09085 -0.09427 0.01380 -0.01380 0.27866 -0.25846
2.51 0.00060 0.90044 0.00821 -0.00885 0.00962 -0.01172 0.03101 -0.02279 0.01568 -0.01627 0.01380 -0.01380 0.03947 -0.03450
2.72 -0.00016 -2.67269 0.06499 -0.07009 0.04287 -0.03517 0.01466 -0.01077 0.05752 -0.05968 0.01380 -0.01380 0.09887 -0.10009
2.93 0.00126 0.39635 0.01150 -0.01241 0.01455 -0.01194 0.00894 -0.01216 0.00747 -0.00776 0.01380 -0.01380 0.02589 -0.02636
3.14 0.00336 0.15719 0.00471 -0.00508 0.00673 -0.00552 0.00500 -0.00680 0.00280 -0.00291 0.01380 -0.01380 0.01705 -0.01736
3.35 0.00196 0.28110 0.00739 -0.00797 0.00935 -0.00767 0.00574 -0.00782 0.00480 -0.00499 0.01380 -0.01380 0.01971 -0.01997
3.56 0.00125 0.40072 0.00847 -0.00913 0.00558 -0.00458 0.00191 -0.00140 0.00749 -0.00777 0.01380 -0.01380 0.01879 -0.01890
3.77 -0.00004 -13.99411 0.12626 -0.13617 0.14796 -0.18035 0.47714 -0.35066 0.24120 -0.25027 0.01380 -0.01380 0.56909 -0.48668
3.98 0.00147 0.44177 0.00122 -0.00113 0.01025 -0.01249 0.01526 -0.01121 0.00636 -0.00660 0.01380 -0.01380 0.02388 -0.02274
4.19 0.00002 37.04111 0.40100 -0.37180 0.87140 -1.06221 0.53670 -0.39443 0.43661 -0.45302 0.01380 -0.01380 1.18280 -1.27574
4.40 -0.00053 -1.56912 0.02615 -0.02425 0.02841 -0.03463 0.00982 -0.01337 0.01755 -0.01821 0.01380 -0.01380 0.04567 -0.04988
4.61 0.00124 1.07144 0.01346 -0.01248 0.00462 -0.00563 0.01236 -0.01682 0.00745 -0.00773 0.01380 -0.01380 0.02452 -0.02684
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Table 19: 0{20%, 7.0{9.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.07163 2.18123 0.24228 -0.30845 0.03107 -0.03489 0.04511 -0.05394 0.21418 -0.21421 0.11756 -0.11756 0.34841 -0.39872
-1.26 0.07385 1.88744 0.19435 -0.24743 0.07889 -0.08859 0.01480 -0.01770 0.20773 -0.20775 0.11756 -0.11756 0.31810 -0.35548
-1.05 -0.23205 -0.47209 0.03823 -0.04867 0.03103 -0.03485 0.00911 -0.00762 0.06617 -0.06618 0.11756 -0.11756 0.14390 -0.14779
-0.84 -0.10174 -0.91867 0.01823 -0.02321 0.05726 -0.06431 0.04066 -0.03401 0.15121 -0.15123 0.11756 -0.11756 0.20482 -0.20621
-0.63 -0.01335 -6.21555 0.52268 -0.41055 0.16664 -0.18714 0.25623 -0.21429 1.15497 -1.15512 0.11756 -0.11756 1.30935 -1.26397
-0.42 0.05548 1.40155 0.27243 -0.21398 0.04505 -0.04011 0.00797 -0.00666 0.27873 -0.27877 0.11756 -0.11756 0.40966 -0.37279
-0.21 0.12926 0.56784 0.15964 -0.12539 0.05062 -0.04507 0.01831 -0.02189 0.11987 -0.11989 0.11756 -0.11756 0.23785 -0.21547
-0.00 0.13241 0.54913 0.17059 -0.13399 0.06108 -0.05439 0.02671 -0.03194 0.11710 -0.11712 0.11756 -0.11756 0.24714 -0.22241
0.21 0.20348 0.37129 0.10141 -0.07965 0.03216 -0.02863 0.01163 -0.01391 0.07615 -0.07616 0.11756 -0.11756 0.17627 -0.16425
0.42 0.14063 0.57777 0.10747 -0.08442 0.01777 -0.01582 0.00314 -0.00263 0.10996 -0.10997 0.11756 -0.11756 0.19439 -0.18248
0.63 0.01647 5.57072 0.42379 -0.33287 0.13511 -0.15174 0.20775 -0.17374 0.93645 -0.93657 0.11756 -0.11756 1.06384 -1.02713
0.84 0.00373 28.75375 0.49749 -0.63337 1.56291 -1.75519 1.10979 -0.92813 4.12705 -4.12759 0.11756 -0.11756 4.57910 -4.62537
1.05 0.00184 66.58672 4.82081 -6.13753 3.91359 -4.39506 1.14923 -0.96111 8.34488 -8.34596 0.11756 -0.11756 10.46556 -11.29507
1.26 -0.23535 -0.60414 0.06099 -0.07765 0.02476 -0.02780 0.00464 -0.00555 0.06519 -0.06519 0.11756 -0.11756 0.14974 -0.15781
1.47 -0.04039 -4.28562 0.42967 -0.54702 0.05510 -0.06188 0.08000 -0.09566 0.37983 -0.37988 0.11756 -0.11756 0.59342 -0.68582
1.68 0.07277 2.23652 0.23847 -0.30360 0.03434 -0.03058 0.04440 -0.05309 0.21096 -0.21099 0.01564 -0.01564 0.32368 -0.37509
1.88 0.16654 0.81756 0.08618 -0.10972 0.03929 -0.03498 0.00656 -0.00785 0.09229 -0.09230 0.01564 -0.01564 0.13333 -0.14862
2.09 0.12979 0.87014 0.06835 -0.08702 0.06231 -0.05549 0.01629 -0.01363 0.11859 -0.11860 0.01564 -0.01564 0.15207 -0.15858
2.30 0.23874 0.41403 0.00777 -0.00989 0.02741 -0.02440 0.01733 -0.01449 0.06456 -0.06457 0.01564 -0.01564 0.07433 -0.07292
2.51 0.08440 1.03321 0.08270 -0.06495 0.02961 -0.02637 0.04054 -0.03390 0.18286 -0.18289 0.01564 -0.01564 0.20747 -0.19939
2.72 0.24820 0.32666 0.06089 -0.04783 0.00897 -0.01007 0.00178 -0.00149 0.06226 -0.06227 0.01564 -0.01564 0.08895 -0.08070
2.93 0.28104 0.28000 0.07342 -0.05767 0.02073 -0.02328 0.00842 -0.01007 0.05503 -0.05504 0.01564 -0.01564 0.09573 -0.08511
3.14 0.39078 0.20385 0.05780 -0.04540 0.01843 -0.02070 0.00905 -0.01082 0.03959 -0.03959 0.01564 -0.01564 0.07466 -0.06647
3.35 0.26136 0.30605 0.07895 -0.06201 0.02229 -0.02503 0.00906 -0.01083 0.05917 -0.05918 0.01564 -0.01564 0.10275 -0.09131
3.56 0.12919 0.65202 0.11699 -0.09189 0.01723 -0.01934 0.00342 -0.00286 0.11961 -0.11963 0.01564 -0.01564 0.16895 -0.15291
3.77 0.33946 0.27238 0.02056 -0.01615 0.00736 -0.00656 0.01008 -0.00843 0.04547 -0.04547 0.01564 -0.01564 0.05376 -0.05184
3.98 0.33160 0.30487 0.00559 -0.00712 0.01973 -0.01757 0.01248 -0.01043 0.04648 -0.04649 0.01564 -0.01564 0.05460 -0.05361
4.19 0.18683 0.65609 0.04748 -0.06045 0.04329 -0.03855 0.01132 -0.00947 0.08238 -0.08239 0.01564 -0.01564 0.10624 -0.11074
4.40 -0.03577 -4.04194 0.40129 -0.51089 0.18292 -0.16289 0.03056 -0.03654 0.42971 -0.42977 0.01564 -0.01564 0.61671 -0.68835
4.61 -0.07907 -1.93665 0.21947 -0.27942 0.03161 -0.02814 0.04087 -0.04886 0.19416 -0.19418 0.01564 -0.01564 0.29796 -0.34527
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Table 20: 0{20%, 7.0{9.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.15474 -0.48440 0.05503 -0.07257 0.01031 -0.01160 0.01876 -0.02225 0.02492 -0.02492 0.01925 -0.01925 0.06692 -0.08299
-1.26 -0.11569 -0.56907 0.06088 -0.08028 0.03609 -0.04063 0.00849 -0.01007 0.03331 -0.03330 0.01925 -0.01925 0.08100 -0.09837
-1.05 0.00325 16.01398 1.33948 -1.76636 1.58811 -1.78796 0.57991 -0.48891 1.18725 -1.18715 0.01925 -0.01925 2.46222 -2.82233
-0.84 -0.01454 -2.97363 0.06258 -0.08252 0.28713 -0.32326 0.25353 -0.21375 0.26625 -0.26622 0.01925 -0.01925 0.47106 -0.47775
-0.63 0.02455 1.57484 0.14450 -0.10958 0.06496 -0.07313 0.12420 -0.10471 0.15852 -0.15851 0.01925 -0.01925 0.25696 -0.23198
-0.42 0.06834 0.53075 0.11240 -0.08524 0.02627 -0.02334 0.00576 -0.00486 0.05727 -0.05726 0.01925 -0.01925 0.13042 -0.10716
-0.21 0.22908 0.15003 0.04578 -0.03472 0.02052 -0.01823 0.00928 -0.01101 0.01716 -0.01716 0.01925 -0.01925 0.05717 -0.04820
-0.00 0.35780 0.09429 0.03209 -0.02433 0.01624 -0.01442 0.00888 -0.01053 0.01100 -0.01100 0.01925 -0.01925 0.04317 -0.03745
0.21 0.23699 0.14666 0.04425 -0.03356 0.01983 -0.01762 0.00897 -0.01064 0.01659 -0.01659 0.01925 -0.01925 0.05548 -0.04686
0.42 0.06020 0.62916 0.12761 -0.09677 0.02983 -0.02649 0.00654 -0.00552 0.06502 -0.06501 0.01925 -0.01925 0.14770 -0.12122
0.63 -0.05050 -0.83797 0.07024 -0.05327 0.03158 -0.03555 0.06038 -0.05090 0.07706 -0.07705 0.01925 -0.01925 0.12604 -0.11402
0.84 0.07593 0.66592 0.01198 -0.01580 0.05499 -0.06191 0.04855 -0.04094 0.05099 -0.05099 0.01925 -0.01925 0.09217 -0.09343
1.05 -0.01060 -5.42471 0.41072 -0.54161 0.48695 -0.54823 0.17781 -0.14991 0.36404 -0.36401 0.01925 -0.01925 0.75520 -0.86559
1.26 0.00091 75.11139 7.70417 -10.15941 4.56710 -5.14182 1.07410 -1.27401 4.21511 -4.21475 0.01925 -0.01925 9.95659 -12.20818
1.47 0.02754 3.15812 0.30916 -0.40769 0.05790 -0.06519 0.10539 -0.12501 0.14000 -0.13998 0.01925 -0.01925 0.36057 -0.45393
1.68 -0.03949 -2.00930 0.21563 -0.28435 0.04547 -0.04038 0.07351 -0.08719 0.09782 -0.09781 0.01420 -0.01420 0.25247 -0.31600
1.88 -0.01186 -5.56351 0.59398 -0.78328 0.39643 -0.35212 0.08281 -0.09822 0.32654 -0.32651 0.01420 -0.01420 0.78972 -0.92410
2.09 0.02441 2.19388 0.17830 -0.23512 0.23799 -0.21139 0.07719 -0.06508 0.15897 -0.15895 0.01420 -0.01420 0.34621 -0.36010
2.30 0.13867 0.33396 0.00656 -0.00865 0.03390 -0.03011 0.02659 -0.02241 0.02805 -0.02805 0.01420 -0.01420 0.05373 -0.04972
2.51 0.08904 0.45262 0.03984 -0.03021 0.02016 -0.01791 0.03424 -0.02887 0.04379 -0.04378 0.01420 -0.01420 0.07270 -0.06470
2.72 0.17872 0.20808 0.04298 -0.03259 0.00892 -0.01005 0.00220 -0.00186 0.02186 -0.02186 0.01420 -0.01420 0.05110 -0.04297
2.93 0.08385 0.43075 0.12507 -0.09485 0.04979 -0.05606 0.02536 -0.03008 0.04666 -0.04666 0.01420 -0.01420 0.14541 -0.12418
3.14 0.15092 0.24379 0.07607 -0.05769 0.03420 -0.03850 0.02106 -0.02497 0.02594 -0.02594 0.01420 -0.01420 0.09096 -0.07942
3.35 0.17986 0.20754 0.05831 -0.04422 0.02321 -0.02613 0.01182 -0.01402 0.02175 -0.02175 0.01420 -0.01420 0.06894 -0.05924
3.56 0.13772 0.27970 0.05578 -0.04230 0.01158 -0.01304 0.00286 -0.00241 0.02837 -0.02836 0.01420 -0.01420 0.06526 -0.05451
3.77 0.07688 0.54024 0.04614 -0.03499 0.02335 -0.02074 0.03966 -0.03344 0.05071 -0.05071 0.01420 -0.01420 0.08379 -0.07447
3.98 0.09506 0.50262 0.00957 -0.01262 0.04945 -0.04392 0.03878 -0.03270 0.04092 -0.04092 0.01420 -0.01420 0.07692 -0.07095
4.19 0.10279 0.56026 0.04235 -0.05584 0.05653 -0.05021 0.01833 -0.01546 0.03776 -0.03775 0.01420 -0.01420 0.08338 -0.08663
4.40 -0.05798 -1.20690 0.12146 -0.16017 0.08107 -0.07200 0.01693 -0.02009 0.06677 -0.06677 0.01420 -0.01420 0.16209 -0.18948
4.61 -0.05405 -1.45231 0.15754 -0.20775 0.03322 -0.02950 0.05371 -0.06370 0.07147 -0.07146 0.01420 -0.01420 0.18471 -0.23108
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Table 21: 0{20%, 7.0{9.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00559 -3.60923 0.18440 -0.23927 0.03929 -0.04539 0.08333 -0.09234 0.04851 -0.04839 0.00044 -0.00044 0.21176 -0.26491
-1.26 0.00507 3.36339 0.16831 -0.21840 0.11353 -0.13115 0.03111 -0.03447 0.05343 -0.05330 0.00044 -0.00044 0.21223 -0.26255
-1.05 0.00308 4.59921 0.17095 -0.22183 0.23061 -0.26642 0.09166 -0.08272 0.08789 -0.08768 0.00044 -0.00044 0.31390 -0.36704
-0.84 0.00949 1.16647 0.01161 -0.01507 0.06062 -0.07004 0.05827 -0.05258 0.02870 -0.02863 0.00044 -0.00044 0.08960 -0.09336
-0.63 -0.00035 -29.79290 1.21789 -0.93858 0.63307 -0.73136 1.31751 -1.18897 0.79134 -0.78940 0.00044 -0.00044 2.06060 -1.85812
-0.42 0.01379 0.68402 0.06638 -0.05116 0.01841 -0.01594 0.00428 -0.00387 0.02011 -0.02006 0.00044 -0.00044 0.07189 -0.05735
-0.21 0.13426 0.07631 0.00931 -0.00717 0.00495 -0.00428 0.00254 -0.00282 0.00208 -0.00208 0.00044 -0.00044 0.01105 -0.00907
-0.00 0.21749 0.04661 0.00629 -0.00485 0.00378 -0.00327 0.00234 -0.00260 0.00129 -0.00128 0.00044 -0.00044 0.00782 -0.00654
0.21 0.12683 0.08130 0.00985 -0.00759 0.00524 -0.00453 0.00269 -0.00298 0.00220 -0.00220 0.00044 -0.00044 0.01169 -0.00960
0.42 0.03115 0.31850 0.02938 -0.02264 0.00815 -0.00705 0.00190 -0.00171 0.00890 -0.00888 0.00044 -0.00044 0.03182 -0.02538
0.63 0.00731 1.57603 0.05783 -0.04457 0.03006 -0.03473 0.06256 -0.05646 0.03757 -0.03748 0.00044 -0.00044 0.09784 -0.08823
0.84 0.00419 3.03559 0.02627 -0.03409 0.13713 -0.15843 0.13180 -0.11894 0.06493 -0.06477 0.00044 -0.00044 0.20269 -0.21119
1.05 0.00001 2157.73438 72.42388 -93.97707 97.69952 -112.86895 38.83195 -35.04343 37.23523 -37.14401 0.00044 -0.00044 132.98419 -155.49538
1.26 0.01015 1.77594 0.08403 -0.10904 0.05668 -0.06548 0.01553 -0.01721 0.02667 -0.02661 0.00044 -0.00044 0.10596 -0.13108
1.47 0.00277 8.21749 0.37236 -0.48317 0.07935 -0.09167 0.16827 -0.18646 0.09796 -0.09772 0.00044 -0.00044 0.42762 -0.53496
1.68 0.01296 1.71553 0.07954 -0.10321 0.01958 -0.01695 0.03594 -0.03983 0.02099 -0.02094 0.04201 -0.04201 0.10103 -0.12136
1.88 -0.00007 -251.03328 12.62167 -16.37785 9.83512 -8.51329 2.33274 -2.58493 4.04200 -4.03210 0.04201 -0.04201 16.66785 -19.06965
2.09 0.00812 1.80285 0.06492 -0.08424 0.10118 -0.08758 0.03481 -0.03141 0.03374 -0.03366 0.04201 -0.04201 0.13626 -0.13657
2.30 0.00692 1.71086 0.01593 -0.02067 0.09606 -0.08315 0.07992 -0.07212 0.03972 -0.03962 0.04201 -0.04201 0.13860 -0.12601
2.51 0.00613 1.75687 0.06893 -0.05312 0.04139 -0.03583 0.07456 -0.06729 0.04494 -0.04483 0.04201 -0.04201 0.12573 -0.11139
2.72 0.01680 0.56464 0.05448 -0.04198 0.01308 -0.01511 0.00352 -0.00317 0.01645 -0.01641 0.04201 -0.04201 0.07201 -0.06352
2.93 0.02561 0.38357 0.04880 -0.03760 0.02246 -0.02595 0.01333 -0.01477 0.01082 -0.01079 0.04201 -0.04201 0.07032 -0.06470
3.14 0.04852 0.20160 0.02819 -0.02172 0.01465 -0.01693 0.01051 -0.01165 0.00571 -0.00570 0.04201 -0.04201 0.05401 -0.05188
3.35 0.02282 0.44193 0.05476 -0.04220 0.02521 -0.02912 0.01496 -0.01657 0.01214 -0.01211 0.04201 -0.04201 0.07595 -0.06939
3.56 0.04657 0.21620 0.01965 -0.01514 0.00472 -0.00545 0.00127 -0.00114 0.00593 -0.00592 0.04201 -0.04201 0.04701 -0.04539
3.77 0.01297 0.85856 0.03258 -0.02511 0.01957 -0.01694 0.03525 -0.03181 0.02124 -0.02119 0.04201 -0.04201 0.07002 -0.06436
3.98 0.00128 9.41944 0.08636 -0.11206 0.52082 -0.45082 0.43329 -0.39102 0.21533 -0.21480 0.04201 -0.04201 0.71735 -0.64544
4.19 -0.00602 -2.52017 0.08748 -0.11352 0.13634 -0.11801 0.04691 -0.04233 0.04547 -0.04536 0.04201 -0.04201 0.17965 -0.18007
4.40 0.01351 1.34496 0.06312 -0.08190 0.04918 -0.04257 0.01167 -0.01293 0.02021 -0.02016 0.04201 -0.04201 0.09334 -0.10420
4.61 0.02980 0.79919 0.03459 -0.04489 0.00852 -0.00737 0.01563 -0.01732 0.00913 -0.00911 0.04201 -0.04201 0.05798 -0.06494
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Table 22: 0{20%, 7.0{9.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00002 460.26941 9.43310 -11.96328 2.10686 -2.42493 5.05767 -5.63937 2.26069 -2.32295 0.00446 -0.00446 11.14060 -13.64548
-1.26 0.00532 1.16937 0.02326 -0.02950 0.01644 -0.01893 0.00510 -0.00569 0.00672 -0.00691 0.00446 -0.00446 0.03004 -0.03645
-1.05 -0.00849 -0.55198 0.00901 -0.01143 0.01274 -0.01466 0.00577 -0.00517 0.00421 -0.00433 0.00446 -0.00446 0.01773 -0.02027
-0.84 -0.00532 -0.68925 0.00300 -0.00381 0.01644 -0.01892 0.01800 -0.01614 0.00676 -0.00694 0.00446 -0.00446 0.02586 -0.02648
-0.63 0.00224 1.69199 0.02679 -0.02112 0.01493 -0.01719 0.03539 -0.03174 0.01621 -0.01666 0.00446 -0.00446 0.04976 -0.04524
-0.42 0.00907 0.39236 0.01432 -0.01129 0.00424 -0.00369 0.00113 -0.00101 0.00404 -0.00416 0.00446 -0.00446 0.01614 -0.01339
-0.21 0.07186 0.06702 0.00247 -0.00195 0.00140 -0.00122 0.00082 -0.00091 0.00051 -0.00053 0.00446 -0.00446 0.00538 -0.00513
-0.00 0.19070 0.03201 0.00102 -0.00080 0.00065 -0.00057 0.00046 -0.00051 0.00019 -0.00020 0.00446 -0.00446 0.00465 -0.00460
0.21 0.06356 0.07444 0.00279 -0.00220 0.00158 -0.00138 0.00092 -0.00103 0.00058 -0.00060 0.00446 -0.00446 0.00560 -0.00530
0.42 0.00717 0.50970 0.01811 -0.01428 0.00537 -0.00466 0.00143 -0.00128 0.00512 -0.00526 0.00446 -0.00446 0.02012 -0.01658
0.63 0.00613 0.73109 0.00978 -0.00771 0.00545 -0.00628 0.01293 -0.01159 0.00592 -0.00608 0.00446 -0.00446 0.01864 -0.01704
0.84 -0.00381 -1.13070 0.00420 -0.00533 0.02298 -0.02644 0.02515 -0.02256 0.00944 -0.00970 0.00446 -0.00446 0.03588 -0.03675
1.05 -0.00306 -1.86407 0.02504 -0.03176 0.03541 -0.04075 0.01603 -0.01438 0.01171 -0.01204 0.00446 -0.00446 0.04790 -0.05514
1.26 0.00281 2.34601 0.04412 -0.05596 0.03119 -0.03590 0.00967 -0.01079 0.01275 -0.01310 0.00446 -0.00446 0.05653 -0.06876
1.47 0.00163 4.98630 0.09187 -0.11651 0.02052 -0.02362 0.04926 -0.05492 0.02202 -0.02262 0.00446 -0.00446 0.10859 -0.13297
1.68 -0.00167 -4.65107 0.08990 -0.11402 0.02311 -0.02008 0.04820 -0.05375 0.02163 -0.02222 0.02469 -0.02469 0.10962 -0.13189
1.88 0.00955 0.67487 0.01296 -0.01644 0.01055 -0.00916 0.00284 -0.00317 0.00378 -0.00389 0.02469 -0.02469 0.03019 -0.03145
2.09 -0.00049 -10.71853 0.15683 -0.19890 0.25523 -0.22176 0.10039 -0.09004 0.07427 -0.07632 0.02469 -0.02469 0.32549 -0.32137
2.30 0.00482 0.89869 0.00332 -0.00421 0.02091 -0.01817 0.01989 -0.01783 0.00754 -0.00775 0.02469 -0.02469 0.03886 -0.03654
2.51 0.00434 0.92137 0.01381 -0.01089 0.00886 -0.00770 0.01825 -0.01636 0.00839 -0.00862 0.02469 -0.02469 0.03581 -0.03361
2.72 0.00513 0.67123 0.02532 -0.01996 0.00652 -0.00750 0.00200 -0.00179 0.00713 -0.00732 0.02469 -0.02469 0.03671 -0.03348
2.93 0.01320 0.29077 0.01343 -0.01059 0.00663 -0.00763 0.00445 -0.00497 0.00278 -0.00285 0.02469 -0.02469 0.02935 -0.02851
3.14 0.02010 0.19064 0.00966 -0.00761 0.00538 -0.00620 0.00437 -0.00487 0.00183 -0.00188 0.02469 -0.02469 0.02746 -0.02708
3.35 0.01714 0.23662 0.01034 -0.00815 0.00511 -0.00588 0.00343 -0.00382 0.00214 -0.00220 0.02469 -0.02469 0.02755 -0.02702
3.56 0.00741 0.49379 0.01753 -0.01382 0.00451 -0.00519 0.00138 -0.00124 0.00493 -0.00507 0.02469 -0.02469 0.03104 -0.02924
3.77 0.00330 1.25169 0.01820 -0.01435 0.01168 -0.01014 0.02405 -0.02157 0.01106 -0.01136 0.02469 -0.02469 0.04216 -0.03889
3.98 0.00321 1.37046 0.00498 -0.00632 0.03139 -0.02727 0.02985 -0.02677 0.01132 -0.01163 0.02469 -0.02469 0.05137 -0.04738
4.19 -0.00438 -1.25310 0.01746 -0.02215 0.02842 -0.02469 0.01118 -0.01002 0.00827 -0.00850 0.02469 -0.02469 0.04377 -0.04339
4.40 -0.00651 -0.88998 0.01901 -0.02410 0.01547 -0.01344 0.00417 -0.00465 0.00555 -0.00570 0.02469 -0.02469 0.03547 -0.03775
4.61 -0.00536 -1.47764 0.02791 -0.03540 0.00717 -0.00623 0.01496 -0.01669 0.00671 -0.00690 0.02469 -0.02469 0.04134 -0.04719
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Table 23: 0{20%, 7.0{9.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00220 -1.06976 0.00921 -0.01072 0.00304 -0.00248 0.00523 -0.00814 0.00405 -0.00450 0.06571 -0.06571 0.06675 -0.06727
-1.26 -0.00041 -5.08082 0.04078 -0.04749 0.04262 -0.03475 0.00947 -0.01474 0.02164 -0.02404 0.06571 -0.06571 0.09140 -0.09260
-1.05 0.00060 3.23795 0.01737 -0.02023 0.03632 -0.02961 0.01645 -0.01056 0.01493 -0.01659 0.06571 -0.06571 0.08020 -0.07740
-0.84 -0.00315 -0.35484 0.00069 -0.00080 0.00558 -0.00455 0.00611 -0.00392 0.00285 -0.00316 0.06571 -0.06571 0.06629 -0.06606
-0.63 -0.00043 -3.03248 0.01719 -0.01476 0.01543 -0.01258 0.03659 -0.02349 0.02073 -0.02303 0.06571 -0.06571 0.08136 -0.07600
-0.42 0.00067 1.88302 0.02429 -0.02085 0.00821 -0.01007 0.00308 -0.00198 0.01361 -0.01512 0.06571 -0.06571 0.07190 -0.07132
-0.21 0.01165 0.15303 0.00190 -0.00163 0.00123 -0.00151 0.00072 -0.00113 0.00078 -0.00087 0.06571 -0.06571 0.06575 -0.06576
-0.00 0.09671 0.03947 0.00025 -0.00021 0.00018 -0.00022 0.00013 -0.00020 0.00009 -0.00010 0.06571 -0.06571 0.06571 -0.06571
0.21 0.00865 0.20793 0.00255 -0.00219 0.00165 -0.00203 0.00098 -0.00152 0.00105 -0.00117 0.06571 -0.06571 0.06579 -0.06580
0.42 0.00058 2.38645 0.02812 -0.02415 0.00950 -0.01166 0.00357 -0.00229 0.01576 -0.01751 0.06571 -0.06571 0.07389 -0.07313
0.63 0.00149 1.24441 0.00500 -0.00429 0.00448 -0.00366 0.01063 -0.00683 0.00602 -0.00669 0.06571 -0.06571 0.06717 -0.06664
0.84 0.00307 0.65948 0.00071 -0.00082 0.00572 -0.00466 0.00626 -0.00402 0.00292 -0.00324 0.06571 -0.06571 0.06632 -0.06608
1.05 0.00330 0.87674 0.00315 -0.00366 0.00658 -0.00536 0.00298 -0.00191 0.00270 -0.00300 0.06571 -0.06571 0.06623 -0.06612
1.26 0.00023 9.64672 0.07146 -0.08322 0.07469 -0.06089 0.01659 -0.02584 0.03792 -0.04213 0.06571 -0.06571 0.12929 -0.13188
1.47 -0.00004 -75.75134 0.52773 -0.61463 0.17427 -0.14208 0.29961 -0.46660 0.23188 -0.25765 0.06571 -0.06571 0.67581 -0.82847
1.68 0.00193 1.50834 0.01050 -0.01223 0.00283 -0.00347 0.00596 -0.00929 0.00462 -0.00514 0.01148 -0.01148 0.01752 -0.02015
1.88 -0.00118 -1.70328 0.01428 -0.01663 0.01217 -0.01492 0.00332 -0.00516 0.00762 -0.00847 0.01148 -0.01148 0.02351 -0.02701
2.09 0.00057 3.42725 0.01821 -0.02121 0.03103 -0.03806 0.01724 -0.01107 0.01576 -0.01751 0.01148 -0.01148 0.04441 -0.04959
2.30 -0.00150 -0.94161 0.00144 -0.00168 0.00951 -0.01167 0.01278 -0.00820 0.00598 -0.00665 0.01148 -0.01148 0.02058 -0.01956
2.51 0.00078 1.88893 0.00960 -0.00824 0.00702 -0.00862 0.02043 -0.01312 0.01160 -0.01289 0.01148 -0.01148 0.02873 -0.02474
2.72 0.00178 0.75108 0.00906 -0.00778 0.00376 -0.00306 0.00115 -0.00074 0.00507 -0.00563 0.01148 -0.01148 0.01597 -0.01530
2.93 0.00820 0.21875 0.00269 -0.00231 0.00214 -0.00175 0.00103 -0.00160 0.00111 -0.00123 0.01148 -0.01148 0.01208 -0.01202
3.14 0.00933 0.19366 0.00259 -0.00222 0.00233 -0.00190 0.00135 -0.00211 0.00097 -0.00108 0.01148 -0.01148 0.01212 -0.01208
3.35 0.00388 0.41281 0.00569 -0.00489 0.00453 -0.00369 0.00218 -0.00339 0.00234 -0.00260 0.01148 -0.01148 0.01396 -0.01370
3.56 0.00014 9.43715 0.11720 -0.10063 0.04858 -0.03960 0.01488 -0.00956 0.06555 -0.07283 0.01148 -0.01148 0.14403 -0.13123
3.77 -0.00043 -3.36723 0.01754 -0.01506 0.01284 -0.01574 0.03733 -0.02397 0.02119 -0.02355 0.01148 -0.01148 0.04947 -0.04166
3.98 0.00029 5.89956 0.00740 -0.00862 0.04881 -0.05987 0.06556 -0.04209 0.03070 -0.03411 0.01148 -0.01148 0.08837 -0.08201
4.19 -0.00367 -0.39796 0.00283 -0.00329 0.00482 -0.00591 0.00267 -0.00172 0.00244 -0.00272 0.01148 -0.01148 0.01327 -0.01371
4.40 0.00290 0.84504 0.00580 -0.00675 0.00494 -0.00606 0.00135 -0.00210 0.00309 -0.00344 0.01148 -0.01148 0.01419 -0.01518
4.61 0.00025 14.21369 0.08065 -0.09393 0.02171 -0.02663 0.04579 -0.07131 0.03551 -0.03946 0.01148 -0.01148 0.10230 -0.12769
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Table 24: 0{20%, 9.0{12.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.09205 -3.23346 0.24243 -0.37973 0.03038 -0.03919 0.04235 -0.04878 0.17938 -0.17939 0.02823 -0.02823 0.30735 -0.42555
-1.26 -0.00847 -31.22208 2.17792 -3.41142 0.86402 -1.11445 0.15561 -0.17924 1.94842 -1.94858 0.02823 -0.02823 3.05143 -4.08774
-1.05 0.07409 2.85246 0.15396 -0.24116 0.12216 -0.15757 0.03317 -0.02880 0.22307 -0.22309 0.02823 -0.02823 0.30047 -0.36658
-0.84 -0.09477 -1.87792 0.02516 -0.03941 0.07726 -0.09965 0.05073 -0.04405 0.17469 -0.17471 0.02823 -0.02823 0.20122 -0.21153
-0.63 -0.00847 -18.70940 1.30403 -0.83252 0.33027 -0.42600 0.46961 -0.40770 1.95972 -1.95988 0.02823 -0.02823 2.42310 -2.20969
-0.42 -0.17690 -0.83513 0.13516 -0.08629 0.02039 -0.01581 0.00290 -0.00252 0.09403 -0.09404 0.02823 -0.02823 0.16832 -0.13169
-0.21 0.18271 0.76662 0.17866 -0.11406 0.05169 -0.04007 0.01563 -0.01800 0.09121 -0.09121 0.02823 -0.02823 0.20965 -0.15510
-0.00 0.47559 0.29433 0.07513 -0.04797 0.02455 -0.01903 0.00897 -0.01034 0.03506 -0.03507 0.02823 -0.02823 0.09140 -0.06925
0.21 0.40402 0.36053 0.08080 -0.05158 0.02338 -0.01812 0.00707 -0.00814 0.04125 -0.04125 0.02823 -0.02823 0.09810 -0.07452
0.42 -0.08627 -1.78493 0.27715 -0.17694 0.04181 -0.03242 0.00596 -0.00517 0.19281 -0.19283 0.02823 -0.02823 0.34142 -0.26526
0.63 0.16342 1.07700 0.06757 -0.04314 0.01711 -0.02207 0.02433 -0.02113 0.10154 -0.10155 0.02823 -0.02823 0.12868 -0.11792
0.84 0.17203 1.19648 0.01386 -0.02171 0.04256 -0.05490 0.02795 -0.02426 0.09624 -0.09624 0.02823 -0.02823 0.11333 -0.11889
1.05 0.49421 0.48063 0.02308 -0.03615 0.01831 -0.02362 0.00497 -0.00432 0.03344 -0.03344 0.02823 -0.02823 0.05299 -0.06163
1.26 0.05467 5.01100 0.33759 -0.52878 0.13393 -0.17274 0.02412 -0.02778 0.30201 -0.30204 0.02823 -0.02823 0.47380 -0.63423
1.47 0.43663 0.76457 0.05111 -0.08005 0.00641 -0.00826 0.00893 -0.01028 0.03781 -0.03782 0.02823 -0.02823 0.07042 -0.09386
1.68 0.31981 0.97081 0.06977 -0.10929 0.01128 -0.00874 0.01219 -0.01404 0.05166 -0.05166 0.00809 -0.00809 0.08876 -0.12228
1.88 0.38778 0.66562 0.04759 -0.07455 0.02435 -0.01888 0.00340 -0.00392 0.04265 -0.04266 0.00809 -0.00809 0.06895 -0.08840
2.09 0.39842 0.54025 0.02863 -0.04484 0.02930 -0.02272 0.00617 -0.00536 0.04157 -0.04157 0.00809 -0.00809 0.05924 -0.06595
2.30 0.21584 0.86689 0.01105 -0.01731 0.04376 -0.03392 0.02228 -0.01934 0.07683 -0.07684 0.00809 -0.00809 0.09220 -0.08828
2.51 0.17902 0.92802 0.06168 -0.03938 0.02015 -0.01562 0.02221 -0.01928 0.09276 -0.09276 0.00809 -0.00809 0.11564 -0.10410
2.72 0.20803 0.74059 0.11494 -0.07338 0.01344 -0.01734 0.00247 -0.00214 0.07991 -0.07992 0.00809 -0.00809 0.14089 -0.11019
2.93 0.22892 0.65440 0.14260 -0.09104 0.03198 -0.04125 0.01247 -0.01437 0.07267 -0.07268 0.00809 -0.00809 0.16389 -0.12468
3.14 0.31345 0.48325 0.11400 -0.07278 0.02887 -0.03724 0.01361 -0.01568 0.05309 -0.05309 0.00809 -0.00809 0.13000 -0.09907
3.35 0.38907 0.39554 0.08390 -0.05356 0.01882 -0.02427 0.00734 -0.00845 0.04276 -0.04276 0.00809 -0.00809 0.09665 -0.07365
3.56 0.40883 0.39802 0.05848 -0.03734 0.00684 -0.00882 0.00126 -0.00109 0.04066 -0.04067 0.00809 -0.00809 0.07203 -0.05650
3.77 0.04250 4.11531 0.25982 -0.16587 0.08488 -0.06580 0.09357 -0.08123 0.39071 -0.39074 0.00809 -0.00809 0.48599 -0.43725
3.98 0.26650 0.72825 0.00895 -0.01402 0.03544 -0.02747 0.01804 -0.01566 0.06223 -0.06223 0.00809 -0.00809 0.07483 -0.07166
4.19 0.16926 1.39036 0.06739 -0.10556 0.06897 -0.05347 0.01452 -0.01261 0.09784 -0.09785 0.00809 -0.00809 0.13838 -0.15428
4.40 -0.04014 -6.97001 0.45984 -0.72027 0.23530 -0.18243 0.03286 -0.03784 0.41208 -0.41212 0.00809 -0.00809 0.66164 -0.85053
4.61 -0.16300 -1.80003 0.13690 -0.21443 0.02213 -0.01716 0.02392 -0.02755 0.10136 -0.10137 0.00809 -0.00809 0.17361 -0.23953
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Table 25: 0{20%, 9.0{12.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.27318 0.54774 0.04078 -0.06643 0.00734 -0.00950 0.01288 -0.01468 0.01494 -0.01494 0.01091 -0.01091 0.04717 -0.07114
-1.26 0.17893 0.71949 0.05150 -0.08388 0.02935 -0.03796 0.00665 -0.00758 0.02280 -0.02280 0.01091 -0.01091 0.06478 -0.09578
-1.05 -0.00404 -24.60875 1.41031 -2.29726 1.60765 -2.07945 0.54373 -0.47710 1.01152 -1.01144 0.01091 -0.01091 2.42744 -3.29428
-0.84 0.15453 0.54256 0.00770 -0.01255 0.03399 -0.04396 0.02779 -0.02439 0.02652 -0.02652 0.01091 -0.01091 0.05300 -0.05922
-0.63 0.00903 8.14935 0.63463 -0.38961 0.22206 -0.28723 0.39325 -0.34506 0.45582 -0.45578 0.01091 -0.01091 0.90256 -0.74915
-0.42 0.14173 0.49162 0.08758 -0.05377 0.01831 -0.01415 0.00324 -0.00284 0.02920 -0.02920 0.01091 -0.01091 0.09481 -0.06381
-0.21 0.32437 0.20335 0.05225 -0.03208 0.02094 -0.01619 0.00795 -0.00906 0.01281 -0.01281 0.01091 -0.01091 0.05929 -0.04070
-0.00 0.41957 0.15419 0.04422 -0.02714 0.02001 -0.01547 0.00918 -0.01047 0.00992 -0.00992 0.01091 -0.01091 0.05155 -0.03610
0.21 0.26421 0.25073 0.06415 -0.03938 0.02571 -0.01988 0.00976 -0.01112 0.01573 -0.01573 0.01091 -0.01091 0.07237 -0.04936
0.42 0.05238 1.39119 0.23700 -0.14550 0.04954 -0.03830 0.00876 -0.00769 0.07902 -0.07902 0.01091 -0.01091 0.25508 -0.17047
0.63 0.07155 1.14128 0.08012 -0.04919 0.02803 -0.03626 0.04965 -0.04356 0.05755 -0.05754 0.01091 -0.01091 0.11446 -0.09520
0.84 -0.05074 -1.88978 0.02346 -0.03822 0.10351 -0.13389 0.08465 -0.07428 0.08077 -0.08076 0.01091 -0.01091 0.15835 -0.17761
1.05 -0.04592 -2.38749 0.12401 -0.20200 0.14136 -0.18285 0.04781 -0.04195 0.08894 -0.08894 0.01091 -0.01091 0.21372 -0.28987
1.26 -0.02033 -6.47806 0.45315 -0.73813 0.25828 -0.33407 0.05855 -0.06673 0.20062 -0.20061 0.01091 -0.01091 0.56200 -0.83741
1.47 -0.04135 -3.97970 0.26943 -0.43887 0.04851 -0.06275 0.08513 -0.09701 0.09871 -0.09871 0.01091 -0.01091 0.30341 -0.46456
1.68 -0.04031 -3.73044 0.27639 -0.45022 0.06437 -0.04977 0.08733 -0.09952 0.10143 -0.10143 0.05916 -0.05916 0.31930 -0.47840
1.88 0.10282 1.22052 0.08961 -0.14597 0.06607 -0.05108 0.01158 -0.01320 0.03985 -0.03984 0.05916 -0.05916 0.13273 -0.17082
2.09 -0.05201 -1.93518 0.10948 -0.17834 0.16143 -0.12480 0.04221 -0.03704 0.07895 -0.07894 0.05916 -0.05916 0.22262 -0.24183
2.30 0.03108 2.80559 0.03831 -0.06240 0.21857 -0.16898 0.13820 -0.12126 0.13242 -0.13241 0.05916 -0.05916 0.29895 -0.26112
2.51 0.22108 0.35032 0.02593 -0.01592 0.01174 -0.00907 0.01607 -0.01410 0.01866 -0.01865 0.05916 -0.05916 0.07012 -0.06620
2.72 0.20392 0.34716 0.06088 -0.03737 0.00984 -0.01272 0.00225 -0.00198 0.02026 -0.02026 0.05916 -0.05916 0.08785 -0.07398
2.93 0.16174 0.42760 0.10478 -0.06433 0.03247 -0.04200 0.01594 -0.01817 0.02558 -0.02558 0.05916 -0.05916 0.12823 -0.10191
3.14 0.18775 0.37440 0.09881 -0.06066 0.03457 -0.04472 0.02052 -0.02339 0.02205 -0.02205 0.05916 -0.05916 0.12396 -0.10106
3.35 0.17152 0.41517 0.09881 -0.06066 0.03062 -0.03960 0.01503 -0.01713 0.02413 -0.02412 0.05916 -0.05916 0.12251 -0.09810
3.56 0.20858 0.35599 0.05951 -0.03654 0.00962 -0.01244 0.00220 -0.00193 0.01981 -0.01981 0.05916 -0.05916 0.08679 -0.07339
3.77 0.02966 2.67476 0.19330 -0.11867 0.08749 -0.06764 0.11978 -0.10510 0.13907 -0.13906 0.05916 -0.05916 0.28672 -0.22922
3.98 -0.08272 -1.09064 0.01439 -0.02344 0.08212 -0.06349 0.05192 -0.04556 0.04975 -0.04975 0.05916 -0.05916 0.12499 -0.11239
4.19 -0.05899 -1.83843 0.09654 -0.15725 0.14234 -0.11005 0.03722 -0.03266 0.06961 -0.06961 0.05916 -0.05916 0.19827 -0.21506
4.40 -0.21842 -0.61151 0.04218 -0.06871 0.03110 -0.02404 0.00545 -0.00621 0.01876 -0.01876 0.05916 -0.05916 0.08141 -0.09587
4.61 0.02985 5.12018 0.37317 -0.60785 0.08691 -0.06719 0.11790 -0.13437 0.13695 -0.13694 0.05916 -0.05916 0.42774 -0.64367
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Table 26: 0{20%, 9.0{12.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.05600 0.73040 0.02389 -0.03823 0.00499 -0.00664 0.01050 -0.01098 0.00513 -0.00513 0.00299 -0.00299 0.02723 -0.04076
-1.26 0.02913 1.14785 0.03799 -0.06079 0.02511 -0.03343 0.00683 -0.00714 0.00985 -0.00985 0.00299 -0.00299 0.04719 -0.07050
-1.05 0.03240 0.86013 0.02111 -0.03378 0.02790 -0.03715 0.01039 -0.00993 0.00887 -0.00887 0.00299 -0.00299 0.03768 -0.05203
-0.84 -0.00778 -2.67662 0.01837 -0.02940 0.09398 -0.12512 0.08463 -0.08090 0.03710 -0.03710 0.00299 -0.00299 0.13310 -0.15636
-0.63 -0.02336 -0.82097 0.02895 -0.01809 0.01196 -0.01592 0.02332 -0.02229 0.01246 -0.01246 0.00299 -0.00299 0.04110 -0.03524
-0.42 0.03468 0.52902 0.04223 -0.02639 0.01073 -0.00806 0.00203 -0.00194 0.00847 -0.00847 0.00299 -0.00299 0.04454 -0.02908
-0.21 0.11768 0.16378 0.01699 -0.01062 0.00828 -0.00622 0.00366 -0.00383 0.00251 -0.00251 0.00299 -0.00299 0.01964 -0.01347
-0.00 0.33858 0.06208 0.00646 -0.00404 0.00356 -0.00267 0.00190 -0.00199 0.00088 -0.00088 0.00299 -0.00299 0.00823 -0.00609
0.21 0.13622 0.14547 0.01468 -0.00917 0.00715 -0.00537 0.00316 -0.00331 0.00217 -0.00217 0.00299 -0.00299 0.01704 -0.01173
0.42 0.04949 0.39201 0.02960 -0.01850 0.00752 -0.00565 0.00142 -0.00136 0.00593 -0.00593 0.00299 -0.00299 0.03128 -0.02049
0.63 0.00951 2.31915 0.07116 -0.04447 0.02939 -0.03913 0.05731 -0.05479 0.03061 -0.03061 0.00299 -0.00299 0.10079 -0.08635
0.84 0.01702 1.43149 0.00840 -0.01344 0.04297 -0.05722 0.03870 -0.03699 0.01696 -0.01696 0.00299 -0.00299 0.06092 -0.07155
1.05 -0.05956 -0.46178 0.01148 -0.01838 0.01518 -0.02021 0.00565 -0.00540 0.00483 -0.00483 0.00299 -0.00299 0.02065 -0.02842
1.26 0.00677 4.98951 0.16353 -0.26166 0.10808 -0.14389 0.02939 -0.03075 0.04242 -0.04242 0.00299 -0.00299 0.20271 -0.30319
1.47 -0.02339 -1.79628 0.05720 -0.09153 0.01194 -0.01590 0.02514 -0.02630 0.01229 -0.01229 0.00299 -0.00299 0.06486 -0.09738
1.68 0.07572 0.59056 0.01767 -0.02828 0.00491 -0.00369 0.00777 -0.00812 0.00381 -0.00381 0.01296 -0.01296 0.02407 -0.03258
1.88 0.01081 3.00710 0.10239 -0.16384 0.09010 -0.06767 0.01840 -0.01925 0.02677 -0.02677 0.01296 -0.01296 0.14080 -0.18077
2.09 0.00964 2.86978 0.07096 -0.11354 0.12487 -0.09379 0.03493 -0.03339 0.03011 -0.03011 0.01296 -0.01296 0.15140 -0.15452
2.30 -0.04754 -0.44536 0.00301 -0.00481 0.02049 -0.01539 0.01386 -0.01325 0.00612 -0.00612 0.01296 -0.01296 0.02874 -0.02531
2.51 0.04401 0.48390 0.01537 -0.00961 0.00845 -0.00635 0.01238 -0.01183 0.00663 -0.00663 0.01296 -0.01296 0.02594 -0.02201
2.72 0.03474 0.53310 0.04217 -0.02635 0.00804 -0.01071 0.00203 -0.00194 0.00843 -0.00843 0.01296 -0.01296 0.04567 -0.03243
2.93 0.06932 0.28170 0.02885 -0.01803 0.01055 -0.01405 0.00621 -0.00650 0.00423 -0.00423 0.01296 -0.01296 0.03417 -0.02739
3.14 0.07276 0.26134 0.03008 -0.01880 0.01243 -0.01654 0.00885 -0.00925 0.00403 -0.00403 0.01296 -0.01296 0.03636 -0.02995
3.35 0.04598 0.42978 0.04349 -0.02718 0.01591 -0.02118 0.00937 -0.00980 0.00638 -0.00638 0.01296 -0.01296 0.04940 -0.03862
3.56 0.05104 0.38234 0.02869 -0.01793 0.00547 -0.00729 0.00138 -0.00132 0.00573 -0.00573 0.01296 -0.01296 0.03250 -0.02403
3.77 0.01297 1.64417 0.05214 -0.03259 0.02867 -0.02154 0.04199 -0.04014 0.02250 -0.02250 0.01296 -0.01296 0.07732 -0.06174
3.98 0.02510 0.95123 0.00570 -0.00912 0.03880 -0.02914 0.02624 -0.02509 0.01160 -0.01160 0.01296 -0.01296 0.05029 -0.04318
4.19 -0.02839 -1.01340 0.02409 -0.03855 0.04240 -0.03185 0.01186 -0.01134 0.01022 -0.01022 0.01296 -0.01296 0.05283 -0.05386
4.40 0.02964 1.19085 0.03734 -0.05975 0.03286 -0.02468 0.00671 -0.00702 0.00976 -0.00976 0.01296 -0.01296 0.05275 -0.06702
4.61 0.08354 0.56160 0.01602 -0.02563 0.00445 -0.00334 0.00704 -0.00736 0.00345 -0.00345 0.01296 -0.01296 0.02249 -0.03004
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Table 27: 0{20%, 9.0{12.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00968 1.54015 0.01981 -0.03088 0.00438 -0.00580 0.01041 -0.01097 0.00402 -0.00398 0.00058 -0.00058 0.02316 -0.03353
-1.26 -0.00169 -6.59937 0.09402 -0.14661 0.06577 -0.08720 0.02021 -0.02130 0.02299 -0.02279 0.00058 -0.00058 0.11875 -0.17341
-1.05 0.01189 0.88641 0.00825 -0.01286 0.01154 -0.01529 0.00489 -0.00464 0.00326 -0.00324 0.00058 -0.00058 0.01536 -0.02077
-0.84 0.00712 1.10238 0.00288 -0.00449 0.01559 -0.02067 0.01598 -0.01516 0.00548 -0.00543 0.00058 -0.00058 0.02317 -0.02659
-0.63 0.01009 0.75860 0.00936 -0.00600 0.00420 -0.00557 0.00932 -0.00884 0.00390 -0.00386 0.00058 -0.00058 0.01441 -0.01267
-0.42 0.00735 0.91461 0.02783 -0.01785 0.00764 -0.00577 0.00165 -0.00157 0.00540 -0.00535 0.00058 -0.00058 0.02941 -0.01958
-0.21 0.05906 0.14725 0.00473 -0.00303 0.00249 -0.00188 0.00125 -0.00132 0.00068 -0.00067 0.00058 -0.00058 0.00556 -0.00391
-0.00 0.27522 0.04909 0.00111 -0.00071 0.00066 -0.00050 0.00040 -0.00042 0.00015 -0.00014 0.00058 -0.00058 0.00148 -0.00114
0.21 0.09303 0.10835 0.00300 -0.00192 0.00158 -0.00119 0.00079 -0.00084 0.00043 -0.00043 0.00058 -0.00058 0.00356 -0.00252
0.42 0.00579 1.18725 0.03531 -0.02264 0.00970 -0.00731 0.00210 -0.00199 0.00685 -0.00679 0.00058 -0.00058 0.03732 -0.02483
0.63 0.00918 0.92017 0.01029 -0.00660 0.00461 -0.00612 0.01024 -0.00972 0.00428 -0.00424 0.00058 -0.00058 0.01583 -0.01392
0.84 0.01177 0.80134 0.00174 -0.00272 0.00943 -0.01250 0.00966 -0.00917 0.00331 -0.00328 0.00058 -0.00058 0.01402 -0.01609
1.05 0.00410 2.87247 0.02391 -0.03728 0.03345 -0.04435 0.01418 -0.01345 0.00947 -0.00938 0.00058 -0.00058 0.04452 -0.06022
1.26 -0.01777 -0.54769 0.00893 -0.01392 0.00624 -0.00828 0.00192 -0.00202 0.00218 -0.00216 0.00058 -0.00058 0.01129 -0.01647
1.47 -0.00036 -41.29550 0.52573 -0.81978 0.11618 -0.15403 0.27626 -0.29122 0.10659 -0.10565 0.00058 -0.00058 0.61447 -0.88980
1.68 -0.01873 -0.67030 0.01024 -0.01597 0.00300 -0.00226 0.00538 -0.00567 0.00208 -0.00206 0.00120 -0.00120 0.01219 -0.01726
1.88 0.00853 1.41352 0.01860 -0.02900 0.01725 -0.01301 0.00400 -0.00421 0.00459 -0.00455 0.00120 -0.00120 0.02611 -0.03240
2.09 -0.00667 -1.41091 0.01470 -0.02292 0.02726 -0.02056 0.00872 -0.00827 0.00589 -0.00583 0.00120 -0.00120 0.03273 -0.03243
2.30 0.01367 0.64359 0.00150 -0.00234 0.01076 -0.00812 0.00832 -0.00789 0.00288 -0.00285 0.00120 -0.00120 0.01404 -0.01197
2.51 0.01330 0.61042 0.00710 -0.00455 0.00422 -0.00318 0.00707 -0.00671 0.00297 -0.00294 0.00120 -0.00120 0.01133 -0.00927
2.72 0.01102 0.62668 0.01857 -0.01191 0.00385 -0.00510 0.00110 -0.00105 0.00359 -0.00356 0.00120 -0.00120 0.01937 -0.01353
2.93 0.03633 0.22875 0.00769 -0.00493 0.00305 -0.00405 0.00203 -0.00214 0.00109 -0.00108 0.00120 -0.00120 0.00867 -0.00692
3.14 0.08030 0.12181 0.00381 -0.00244 0.00171 -0.00226 0.00137 -0.00145 0.00049 -0.00049 0.00120 -0.00120 0.00458 -0.00386
3.35 0.03902 0.22654 0.00716 -0.00459 0.00284 -0.00377 0.00189 -0.00199 0.00102 -0.00101 0.00120 -0.00120 0.00808 -0.00646
3.56 0.01945 0.38714 0.01051 -0.00674 0.00218 -0.00289 0.00062 -0.00059 0.00203 -0.00202 0.00120 -0.00120 0.01101 -0.00772
3.77 -0.00216 -3.49384 0.04377 -0.02807 0.02603 -0.01963 0.04358 -0.04135 0.01828 -0.01812 0.00120 -0.00120 0.06949 -0.05668
3.98 0.00215 3.81957 0.00953 -0.01487 0.06844 -0.05162 0.05292 -0.05020 0.01831 -0.01815 0.00120 -0.00120 0.08895 -0.07574
4.19 0.02337 0.54236 0.00419 -0.00654 0.00778 -0.00587 0.00249 -0.00236 0.00168 -0.00166 0.00120 -0.00120 0.00941 -0.00933
4.40 0.01272 1.04502 0.01247 -0.01945 0.01157 -0.00872 0.00268 -0.00283 0.00308 -0.00305 0.00120 -0.00120 0.01753 -0.02175
4.61 -0.01074 -1.25978 0.01786 -0.02784 0.00523 -0.00395 0.00938 -0.00989 0.00363 -0.00360 0.00120 -0.00120 0.02119 -0.03005
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Table 28: 0{20%, 9.0{12.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00627 -0.47926 0.00399 -0.00561 0.00119 -0.00099 0.00179 -0.00308 0.00158 -0.00164 0.01835 -0.01835 0.01897 -0.01953
-1.26 -0.00223 -1.51838 0.00926 -0.01304 0.00874 -0.00730 0.00170 -0.00292 0.00444 -0.00460 0.01835 -0.01835 0.02284 -0.02429
-1.05 0.00637 0.72153 0.00201 -0.00282 0.00379 -0.00316 0.00166 -0.00097 0.00156 -0.00161 0.01835 -0.01835 0.01898 -0.01893
-0.84 0.00060 4.61894 0.00446 -0.00628 0.03257 -0.02720 0.03449 -0.02009 0.01662 -0.01720 0.01835 -0.01835 0.05370 -0.04261
-0.63 -0.00431 -0.44301 0.00258 -0.00183 0.00173 -0.00144 0.00396 -0.00231 0.00232 -0.00240 0.01835 -0.01835 0.01917 -0.01880
-0.42 0.00003 74.06316 0.77659 -0.55160 0.20072 -0.24035 0.07121 -0.04147 0.32493 -0.33626 0.01835 -0.01835 0.86854 -0.69076
-0.21 0.00772 0.39519 0.00426 -0.00302 0.00211 -0.00253 0.00107 -0.00183 0.00131 -0.00136 0.01835 -0.01835 0.01903 -0.01891
-0.00 0.13173 0.06433 0.00027 -0.00019 0.00015 -0.00018 0.00009 -0.00016 0.00008 -0.00008 0.01835 -0.01835 0.01836 -0.01836
0.21 0.02022 0.21122 0.00162 -0.00115 0.00081 -0.00096 0.00041 -0.00070 0.00050 -0.00052 0.01835 -0.01835 0.01845 -0.01844
0.42 -0.00079 -3.06568 0.03043 -0.02162 0.00787 -0.00942 0.00279 -0.00162 0.01273 -0.01318 0.01835 -0.01835 0.03866 -0.03270
0.63 0.00189 1.84152 0.00589 -0.00418 0.00394 -0.00329 0.00904 -0.00527 0.00530 -0.00548 0.01835 -0.01835 0.02229 -0.02057
0.84 0.00119 2.67020 0.00225 -0.00317 0.01643 -0.01372 0.01740 -0.01013 0.00838 -0.00868 0.01835 -0.01835 0.03138 -0.02670
1.05 0.00084 6.10063 0.01520 -0.02139 0.02868 -0.02395 0.01256 -0.00731 0.01180 -0.01221 0.01835 -0.01835 0.04107 -0.03963
1.26 -0.00201 -1.81167 0.01031 -0.01451 0.00972 -0.00812 0.00189 -0.00325 0.00494 -0.00511 0.01835 -0.01835 0.02378 -0.02550
1.47 0.00099 6.29467 0.02515 -0.03540 0.00750 -0.00626 0.01130 -0.01941 0.00998 -0.01033 0.01835 -0.01835 0.03539 -0.04596
1.68 -0.00056 -9.25857 0.04468 -0.06291 0.01112 -0.01332 0.02008 -0.03449 0.01777 -0.01839 0.01280 -0.01280 0.05480 -0.07633
1.88 0.00247 1.83484 0.00835 -0.01176 0.00658 -0.00788 0.00154 -0.00264 0.00402 -0.00416 0.01280 -0.01280 0.01719 -0.01971
2.09 0.00077 4.99154 0.01667 -0.02347 0.02628 -0.03146 0.01378 -0.00802 0.01303 -0.01348 0.01280 -0.01280 0.03862 -0.04417
2.30 0.00862 0.48129 0.00031 -0.00044 0.00189 -0.00226 0.00239 -0.00139 0.00116 -0.00120 0.01280 -0.01280 0.01321 -0.01313
2.51 0.00034 7.90969 0.03255 -0.02312 0.01822 -0.02181 0.05002 -0.02913 0.02936 -0.03039 0.01280 -0.01280 0.07014 -0.05428
2.72 0.00639 0.46809 0.00377 -0.00267 0.00117 -0.00097 0.00035 -0.00020 0.00157 -0.00163 0.01280 -0.01280 0.01349 -0.01321
2.93 0.02420 0.19515 0.00136 -0.00096 0.00081 -0.00067 0.00034 -0.00058 0.00042 -0.00043 0.01280 -0.01280 0.01291 -0.01287
3.14 0.02806 0.17688 0.00128 -0.00091 0.00086 -0.00072 0.00044 -0.00075 0.00036 -0.00037 0.01280 -0.01280 0.01290 -0.01288
3.35 0.01340 0.29949 0.00245 -0.00174 0.00145 -0.00121 0.00061 -0.00105 0.00075 -0.00078 0.01280 -0.01280 0.01315 -0.01304
3.56 0.00370 0.77565 0.00650 -0.00462 0.00201 -0.00168 0.00060 -0.00035 0.00272 -0.00281 0.01280 -0.01280 0.01476 -0.01400
3.77 0.00244 1.33565 0.00456 -0.00324 0.00255 -0.00306 0.00701 -0.00408 0.00411 -0.00426 0.01280 -0.01280 0.01604 -0.01478
3.98 0.00570 0.74281 0.00047 -0.00066 0.00285 -0.00342 0.00362 -0.00211 0.00175 -0.00181 0.01280 -0.01280 0.01372 -0.01355
4.19 0.00227 2.08629 0.00562 -0.00791 0.00885 -0.01060 0.00464 -0.00270 0.00439 -0.00454 0.01280 -0.01280 0.01774 -0.01915
4.40 0.00135 3.85852 0.01530 -0.02155 0.01206 -0.01444 0.00281 -0.00483 0.00737 -0.00763 0.01280 -0.01280 0.02461 -0.03030
4.61 0.00488 1.97451 0.00512 -0.00721 0.00127 -0.00153 0.00230 -0.00395 0.00204 -0.00211 0.01280 -0.01280 0.01418 -0.01543
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Table 29: 0{20%, 12.0{15.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.75119 -0.93581 0.03083 -0.07846 0.00385 -0.00722 0.00672 -0.00614 0.02657 -0.02657 0.12758 -0.12758 0.13414 -0.15241
-1.26 -0.61363 -1.03417 0.03122 -0.07944 0.01235 -0.02315 0.00278 -0.00254 0.03253 -0.03253 0.12758 -0.12758 0.13591 -0.15553
-1.05 -0.31536 -1.61226 0.03754 -0.09554 0.02971 -0.05569 0.00800 -0.00877 0.06335 -0.06335 0.12758 -0.12758 0.15049 -0.18055
-0.84 -0.34056 -1.27055 0.00727 -0.01849 0.02226 -0.04172 0.01450 -0.01588 0.05876 -0.05877 0.12758 -0.12758 0.14314 -0.14855
-0.63 0.05044 7.61726 0.36914 -0.14505 0.05741 -0.10759 0.08096 -0.08868 0.39768 -0.39771 0.12758 -0.12758 0.56616 -0.46361
-0.42 0.49583 0.73368 0.08132 -0.03195 0.01095 -0.00584 0.00106 -0.00117 0.04055 -0.04056 0.12758 -0.12758 0.15702 -0.13776
-0.21 0.51340 0.67244 0.10722 -0.04213 0.02767 -0.01477 0.00721 -0.00658 0.03924 -0.03924 0.12758 -0.12758 0.17358 -0.14090
-0.00 0.92287 0.37448 0.06529 -0.02566 0.01903 -0.01015 0.00599 -0.00547 0.02184 -0.02184 0.12758 -0.12758 0.14634 -0.13246
0.21 -0.05973 -5.84781 0.92157 -0.36213 0.23786 -0.12692 0.06194 -0.05655 0.33723 -0.33726 0.12758 -0.12758 1.01966 -0.52959
0.42 -0.23063 -1.62455 0.17483 -0.06870 0.02353 -0.01256 0.00229 -0.00251 0.08719 -0.08719 0.12758 -0.12758 0.23453 -0.16960
0.63 -0.15008 -2.83854 0.12407 -0.04875 0.01930 -0.03616 0.02721 -0.02981 0.13366 -0.13368 0.12758 -0.12758 0.22506 -0.19677
0.84 -0.45799 -1.07325 0.00540 -0.01375 0.01655 -0.03102 0.01078 -0.01181 0.04370 -0.04370 0.12758 -0.12758 0.13641 -0.13956
1.05 0.75884 0.77310 0.01560 -0.03970 0.01235 -0.02314 0.00333 -0.00364 0.02633 -0.02633 0.12758 -0.12758 0.13182 -0.13819
1.26 -0.25815 -2.60284 0.07421 -0.18885 0.02937 -0.05504 0.00662 -0.00604 0.07732 -0.07733 0.12758 -0.12758 0.16932 -0.24695
1.47 -0.28654 -2.87290 0.08083 -0.20570 0.01011 -0.01894 0.01763 -0.01609 0.06966 -0.06966 0.12758 -0.12758 0.16756 -0.25310
1.68 -0.45882 -1.68635 0.05048 -0.12846 0.01183 -0.00631 0.01101 -0.01005 0.04353 -0.04353 0.04569 -0.04569 0.08241 -0.14362
1.88 0.17032 3.86474 0.11247 -0.28623 0.08342 -0.04451 0.01003 -0.00916 0.11739 -0.11740 0.04569 -0.04569 0.18862 -0.31601
2.09 -0.43607 -1.22010 0.02715 -0.06909 0.04027 -0.02149 0.00579 -0.00634 0.04591 -0.04591 0.04569 -0.04569 0.08117 -0.09732
2.30 0.66173 0.70672 0.00374 -0.00952 0.02147 -0.01146 0.00746 -0.00817 0.03029 -0.03030 0.04569 -0.04569 0.05946 -0.05739
2.51 -0.17109 -2.36380 0.10884 -0.04277 0.03172 -0.01693 0.02387 -0.02615 0.11732 -0.11733 0.04569 -0.04569 0.17110 -0.13658
2.72 0.75044 0.51121 0.05373 -0.02111 0.00386 -0.00723 0.00070 -0.00077 0.02678 -0.02678 0.04569 -0.04569 0.07554 -0.05748
2.93 1.02236 0.36640 0.05384 -0.02116 0.00742 -0.01390 0.00362 -0.00330 0.01967 -0.01967 0.04569 -0.04569 0.07377 -0.05591
3.14 -0.03361 -10.85827 1.79278 -0.70447 0.27881 -0.52251 0.16451 -0.15019 0.59848 -0.59853 0.04569 -0.04569 1.91811 -1.07340
3.35 0.35933 1.02357 0.15320 -0.06020 0.02110 -0.03954 0.01030 -0.00940 0.05597 -0.05597 0.04569 -0.04569 0.17100 -0.10245
3.56 0.96275 0.41454 0.04188 -0.01646 0.00301 -0.00564 0.00055 -0.00060 0.02087 -0.02087 0.04569 -0.04569 0.06547 -0.05316
3.77 0.40984 1.03688 0.04543 -0.01785 0.01324 -0.00707 0.00996 -0.01091 0.04898 -0.04898 0.04569 -0.04569 0.08261 -0.07053
3.98 0.92182 0.51555 0.00268 -0.00683 0.01541 -0.00822 0.00536 -0.00587 0.02175 -0.02175 0.04569 -0.04569 0.05324 -0.05205
4.19 -0.71438 -0.76993 0.01657 -0.04217 0.02458 -0.01312 0.00353 -0.00387 0.02802 -0.02803 0.04569 -0.04569 0.06136 -0.06956
4.40 0.15306 4.36527 0.12515 -0.31850 0.09283 -0.04953 0.01116 -0.01019 0.13063 -0.13064 0.04569 -0.04569 0.20870 -0.35093
4.61 1.01522 0.70239 0.02281 -0.05806 0.00535 -0.00285 0.00498 -0.00454 0.01967 -0.01967 0.04569 -0.04569 0.05521 -0.07664
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Table 30: 0{20%, 12.0{15.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.24853 1.42734 0.04656 -0.12455 0.00835 -0.01570 0.01839 -0.01656 0.01917 -0.01917 0.05022 -0.05022 0.07393 -0.13756
-1.26 -0.68023 -0.42565 0.01407 -0.03764 0.00799 -0.01502 0.00227 -0.00205 0.00700 -0.00700 0.05022 -0.05022 0.05328 -0.06494
-1.05 0.12544 1.95078 0.04715 -0.12614 0.05353 -0.10068 0.01796 -0.01995 0.03801 -0.03801 0.05022 -0.05022 0.09685 -0.17439
-0.84 -0.04637 -4.32144 0.02667 -0.07134 0.11717 -0.22036 0.09506 -0.10556 0.10318 -0.10317 0.05022 -0.05022 0.19143 -0.27921
-0.63 -0.00137 -128.89073 7.11603 -2.66003 1.51006 -2.83985 2.65289 -2.94588 3.49801 -3.49775 0.05022 -0.05022 8.49675 -6.00463
-0.42 0.30197 0.56977 0.07012 -0.02621 0.01292 -0.00687 0.00156 -0.00173 0.01600 -0.01600 0.05022 -0.05022 0.08869 -0.05929
-0.21 0.38115 0.42461 0.07585 -0.02835 0.02681 -0.01425 0.00878 -0.00791 0.01273 -0.01273 0.05022 -0.05022 0.09609 -0.06127
-0.00 0.76403 0.21274 0.04142 -0.01548 0.01653 -0.00879 0.00655 -0.00590 0.00636 -0.00636 0.05022 -0.05022 0.06778 -0.05399
0.21 0.39166 0.41902 0.07381 -0.02759 0.02609 -0.01387 0.00855 -0.00770 0.01239 -0.01239 0.05022 -0.05022 0.09422 -0.06074
0.42 0.28053 0.63592 0.07548 -0.02822 0.01391 -0.00740 0.00168 -0.00186 0.01722 -0.01722 0.05022 -0.05022 0.09334 -0.06061
0.63 0.17134 1.17631 0.05707 -0.02133 0.01211 -0.02278 0.02128 -0.02363 0.02805 -0.02805 0.05022 -0.05022 0.08465 -0.06958
0.84 0.06637 3.63543 0.01863 -0.04984 0.08186 -0.15395 0.06642 -0.07375 0.07209 -0.07208 0.05022 -0.05022 0.13849 -0.19835
1.05 -0.01866 -14.21719 0.31701 -0.84806 0.35993 -0.67689 0.12076 -0.13410 0.25559 -0.25557 0.05022 -0.05022 0.55900 -1.12393
1.26 -0.30404 -1.01568 0.03148 -0.08421 0.01787 -0.03360 0.00509 -0.00458 0.01567 -0.01566 0.05022 -0.05022 0.06406 -0.10492
1.47 0.16189 2.59565 0.07147 -0.19121 0.01282 -0.02411 0.02824 -0.02543 0.02944 -0.02943 0.05022 -0.05022 0.09726 -0.20292
1.68 -0.08259 -4.62268 0.14011 -0.37481 0.04725 -0.02513 0.05535 -0.04985 0.05780 -0.05779 0.06319 -0.06319 0.17961 -0.38850
1.88 -0.23835 -1.31710 0.04015 -0.10741 0.04287 -0.02279 0.00649 -0.00584 0.02007 -0.02007 0.06319 -0.06319 0.08881 -0.12840
2.09 -0.41951 -0.58433 0.01410 -0.03772 0.03010 -0.01601 0.00537 -0.00596 0.01143 -0.01143 0.06319 -0.06319 0.07251 -0.07641
2.30 -0.13918 -1.52509 0.00888 -0.02377 0.07341 -0.03903 0.03167 -0.03517 0.03452 -0.03452 0.06319 -0.06319 0.10796 -0.09225
2.51 0.03122 6.01146 0.31326 -0.11710 0.12502 -0.06648 0.11679 -0.12968 0.15424 -0.15423 0.06319 -0.06319 0.39394 -0.25046
2.72 0.16784 1.02379 0.12616 -0.04716 0.01236 -0.02325 0.00281 -0.00312 0.02874 -0.02874 0.06319 -0.06319 0.14456 -0.08714
2.93 0.34386 0.50044 0.08407 -0.03143 0.01580 -0.02971 0.00974 -0.00877 0.01405 -0.01405 0.06319 -0.06319 0.10772 -0.07835
3.14 0.45184 0.38952 0.07004 -0.02618 0.01486 -0.02795 0.01107 -0.00997 0.01070 -0.01070 0.06319 -0.06319 0.09673 -0.07532
3.35 0.03078 5.51239 0.93928 -0.35111 0.17651 -0.33195 0.10879 -0.09797 0.15695 -0.15694 0.06319 -0.06319 0.97666 -0.52124
3.56 0.20064 0.89126 0.10554 -0.03945 0.01034 -0.01945 0.00235 -0.00261 0.02404 -0.02404 0.06319 -0.06319 0.12579 -0.08070
3.77 0.34552 0.57015 0.02830 -0.01058 0.01129 -0.00601 0.01055 -0.01172 0.01394 -0.01393 0.06319 -0.06319 0.07230 -0.06688
3.98 -0.06890 -3.09312 0.01795 -0.04801 0.14830 -0.07886 0.06398 -0.07104 0.06974 -0.06973 0.06319 -0.06319 0.18779 -0.14975
4.19 0.11810 2.23361 0.05008 -0.13398 0.10694 -0.05686 0.01908 -0.02119 0.04059 -0.04059 0.06319 -0.06319 0.14124 -0.16515
4.40 0.06955 4.72124 0.13761 -0.36813 0.14691 -0.07812 0.02223 -0.02002 0.06878 -0.06877 0.06319 -0.06319 0.22302 -0.38826
4.61 0.20489 1.79925 0.05647 -0.15108 0.01905 -0.01013 0.02231 -0.02009 0.02330 -0.02329 0.06319 -0.06319 0.09266 -0.16693
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Table 31: 0{20%, 12.0{15.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.14564 0.72768 0.00952 -0.02491 0.00198 -0.00387 0.00537 -0.00434 0.00228 -0.00228 0.00064 -0.00064 0.01136 -0.02569
-1.26 -0.02667 -2.87595 0.04301 -0.11248 0.02836 -0.05529 0.00991 -0.00802 0.01241 -0.01241 0.00064 -0.00064 0.05392 -0.12620
-1.05 0.11462 0.63962 0.00619 -0.01618 0.00816 -0.01590 0.00302 -0.00373 0.00289 -0.00289 0.00064 -0.00064 0.01108 -0.02318
-0.84 -0.04879 -0.98632 0.00304 -0.00795 0.01551 -0.03023 0.01387 -0.01716 0.00683 -0.00683 0.00064 -0.00064 0.02212 -0.03631
-0.63 -0.12412 -0.32589 0.00923 -0.00353 0.00233 -0.00454 0.00451 -0.00558 0.00270 -0.00270 0.00064 -0.00064 0.01090 -0.00848
-0.42 0.08394 0.56090 0.02956 -0.01130 0.00671 -0.00344 0.00086 -0.00107 0.00403 -0.00403 0.00064 -0.00064 0.03060 -0.01255
-0.21 0.17982 0.27211 0.01884 -0.00720 0.00820 -0.00421 0.00318 -0.00257 0.00190 -0.00190 0.00064 -0.00064 0.02089 -0.00896
-0.00 0.44133 0.12402 0.00840 -0.00321 0.00413 -0.00212 0.00194 -0.00157 0.00077 -0.00077 0.00064 -0.00064 0.00961 -0.00428
0.21 0.23352 0.21975 0.01451 -0.00555 0.00632 -0.00324 0.00245 -0.00198 0.00146 -0.00146 0.00064 -0.00064 0.01609 -0.00691
0.42 -0.01898 -2.27829 0.13073 -0.04999 0.02968 -0.01522 0.00381 -0.00471 0.01783 -0.01783 0.00064 -0.00064 0.13529 -0.05542
0.63 0.04363 1.27984 0.02626 -0.01004 0.00662 -0.01291 0.01283 -0.01587 0.00769 -0.00769 0.00064 -0.00064 0.03095 -0.02406
0.84 -0.04653 -1.24449 0.00319 -0.00833 0.01626 -0.03170 0.01455 -0.01799 0.00716 -0.00716 0.00064 -0.00064 0.02319 -0.03807
1.05 -0.15272 -0.36516 0.00464 -0.01214 0.00612 -0.01194 0.00227 -0.00280 0.00217 -0.00217 0.00064 -0.00064 0.00832 -0.01740
1.26 -0.06563 -1.05408 0.01748 -0.04571 0.01153 -0.02247 0.00403 -0.00326 0.00504 -0.00504 0.00064 -0.00064 0.02192 -0.05129
1.47 -0.02064 -5.07190 0.06719 -0.17572 0.01400 -0.02729 0.03787 -0.03062 0.01606 -0.01606 0.00064 -0.00064 0.08002 -0.18116
1.68 -0.03651 -2.77141 0.03799 -0.09935 0.01543 -0.00791 0.02141 -0.01731 0.00911 -0.00911 0.02212 -0.02212 0.05208 -0.10394
1.88 0.03322 2.56449 0.03453 -0.09030 0.04439 -0.02277 0.00796 -0.00643 0.01004 -0.01004 0.02212 -0.02212 0.06177 -0.09646
2.09 -0.02298 -2.94701 0.03086 -0.08069 0.07933 -0.04070 0.01505 -0.01862 0.01456 -0.01456 0.02212 -0.02212 0.09041 -0.09600
2.30 0.08688 0.68905 0.00171 -0.00446 0.01697 -0.00871 0.00779 -0.00963 0.00386 -0.00386 0.02212 -0.02212 0.02926 -0.02632
2.51 -0.03179 -1.52176 0.03605 -0.01378 0.01772 -0.00909 0.01761 -0.02178 0.01059 -0.01059 0.02212 -0.02212 0.05025 -0.03672
2.72 0.05418 0.85163 0.04580 -0.01751 0.00533 -0.01040 0.00133 -0.00165 0.00623 -0.00623 0.02212 -0.02212 0.05154 -0.03075
2.93 0.11648 0.42667 0.02909 -0.01112 0.00650 -0.01266 0.00492 -0.00397 0.00290 -0.00290 0.02212 -0.02212 0.03755 -0.02824
3.14 0.14784 0.33815 0.02508 -0.00959 0.00633 -0.01233 0.00579 -0.00468 0.00229 -0.00229 0.02212 -0.02212 0.03460 -0.02758
3.35 0.21571 0.25889 0.01571 -0.00601 0.00351 -0.00684 0.00265 -0.00215 0.00157 -0.00157 0.02212 -0.02212 0.02753 -0.02407
3.56 0.08227 0.59055 0.03016 -0.01153 0.00351 -0.00685 0.00088 -0.00109 0.00410 -0.00410 0.02212 -0.02212 0.03780 -0.02621
3.77 0.03375 1.55657 0.03396 -0.01299 0.01669 -0.00856 0.01659 -0.02052 0.00997 -0.00997 0.02212 -0.02212 0.04791 -0.03538
3.98 -0.02614 -2.04216 0.00567 -0.01483 0.05641 -0.02894 0.02589 -0.03202 0.01284 -0.01284 0.02212 -0.02212 0.06737 -0.05231
4.19 0.01971 3.64680 0.03597 -0.09406 0.09247 -0.04744 0.01755 -0.02170 0.01698 -0.01698 0.02212 -0.02212 0.10454 -0.11111
4.40 0.01766 4.76375 0.06498 -0.16993 0.08353 -0.04285 0.01498 -0.01211 0.01890 -0.01890 0.02212 -0.02212 0.11078 -0.17806
4.61 0.08933 1.25812 0.01553 -0.04061 0.00631 -0.00323 0.00875 -0.00708 0.00372 -0.00372 0.02212 -0.02212 0.02934 -0.04704
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Table 32: 0{20%, 12.0{15.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00456 -7.06469 0.04343 -0.10987 0.00959 -0.01859 0.02924 -0.02387 0.00977 -0.00991 0.00848 -0.00848 0.05477 -0.11471
-1.26 0.01994 1.54208 0.00821 -0.02076 0.00573 -0.01112 0.00226 -0.00184 0.00223 -0.00226 0.00848 -0.00848 0.01350 -0.02520
-1.05 -0.03064 -0.55578 0.00330 -0.00835 0.00461 -0.00894 0.00194 -0.00238 0.00145 -0.00147 0.00848 -0.00848 0.01048 -0.01515
-0.84 -0.03445 -0.33694 0.00061 -0.00155 0.00332 -0.00644 0.00338 -0.00414 0.00130 -0.00132 0.00848 -0.00848 0.00982 -0.01160
-0.63 -0.01367 -1.09350 0.01157 -0.00457 0.00319 -0.00619 0.00704 -0.00863 0.00329 -0.00334 0.00848 -0.00848 0.01662 -0.01472
-0.42 -0.01661 -0.78100 0.02061 -0.00815 0.00510 -0.00263 0.00075 -0.00092 0.00273 -0.00278 0.00848 -0.00848 0.02304 -0.01240
-0.21 0.11596 0.21868 0.00403 -0.00159 0.00191 -0.00099 0.00084 -0.00069 0.00039 -0.00040 0.00848 -0.00848 0.00963 -0.00872
-0.00 0.43797 0.09323 0.00117 -0.00046 0.00063 -0.00032 0.00033 -0.00027 0.00010 -0.00011 0.00848 -0.00848 0.00859 -0.00850
0.21 0.04442 0.45296 0.01052 -0.00416 0.00499 -0.00257 0.00220 -0.00179 0.00103 -0.00105 0.00848 -0.00848 0.01461 -0.01001
0.42 0.00914 1.93347 0.03748 -0.01481 0.00927 -0.00478 0.00136 -0.00167 0.00497 -0.00505 0.00848 -0.00848 0.03986 -0.01850
0.63 -0.01371 -1.15029 0.01153 -0.00456 0.00319 -0.00618 0.00702 -0.00860 0.00328 -0.00333 0.00848 -0.00848 0.01659 -0.01470
0.84 0.02193 1.17020 0.00096 -0.00244 0.00521 -0.01011 0.00531 -0.00650 0.00204 -0.00207 0.00848 -0.00848 0.01150 -0.01505
1.05 0.00544 5.24398 0.01859 -0.04702 0.02597 -0.05036 0.01094 -0.01340 0.00816 -0.00829 0.00848 -0.00848 0.03575 -0.07118
1.26 0.03593 1.13194 0.00455 -0.01152 0.00318 -0.00617 0.00125 -0.00102 0.00124 -0.00125 0.00848 -0.00848 0.01029 -0.01566
1.47 -0.06020 -0.00000 0.00329 -0.00831 0.00073 -0.00141 0.00221 -0.00181 0.00074 -0.00075 0.00848 -0.00848 0.00942 -0.01212
1.68 -0.01080 -3.25292 0.01831 -0.04634 0.00784 -0.00404 0.01233 -0.01007 0.00413 -0.00420 0.01727 -0.01727 0.02940 -0.05080
1.88 0.02340 1.47046 0.00699 -0.01770 0.00948 -0.00489 0.00193 -0.00157 0.00191 -0.00194 0.01727 -0.01727 0.02108 -0.02533
2.09 -0.02043 -0.98875 0.00495 -0.01253 0.01342 -0.00692 0.00291 -0.00357 0.00220 -0.00223 0.01727 -0.01727 0.02272 -0.02282
2.30 0.02594 0.89700 0.00082 -0.00206 0.00855 -0.00441 0.00449 -0.00550 0.00174 -0.00176 0.01727 -0.01727 0.01988 -0.01885
2.51 -0.00729 -2.33831 0.02170 -0.00858 0.01162 -0.00599 0.01321 -0.01619 0.00620 -0.00629 0.01727 -0.01727 0.03343 -0.02664
2.72 -0.00253 -6.02863 0.13540 -0.05352 0.01727 -0.03349 0.00492 -0.00603 0.01790 -0.01817 0.01727 -0.01727 0.13883 -0.06819
2.93 0.06101 0.37458 0.00766 -0.00303 0.00187 -0.00363 0.00160 -0.00131 0.00074 -0.00076 0.01727 -0.01727 0.01907 -0.01797
3.14 0.12547 0.21868 0.00408 -0.00161 0.00113 -0.00218 0.00116 -0.00095 0.00036 -0.00037 0.01727 -0.01727 0.01783 -0.01751
3.35 0.03206 0.61830 0.01458 -0.00576 0.00357 -0.00691 0.00304 -0.00248 0.00142 -0.00144 0.01727 -0.01727 0.02313 -0.01969
3.56 0.00279 5.65886 0.12283 -0.04855 0.01567 -0.03038 0.00446 -0.00547 0.01624 -0.01649 0.01727 -0.01727 0.12615 -0.06229
3.77 0.03069 0.73907 0.00515 -0.00204 0.00276 -0.00142 0.00314 -0.00384 0.00147 -0.00149 0.01727 -0.01727 0.01856 -0.01793
3.98 -0.01518 -1.09563 0.00139 -0.00352 0.01460 -0.00753 0.00767 -0.00939 0.00297 -0.00301 0.01727 -0.01727 0.02411 -0.02156
4.19 -0.00854 -2.81035 0.01184 -0.02996 0.03209 -0.01655 0.00697 -0.00854 0.00526 -0.00534 0.01727 -0.01727 0.03930 -0.03964
4.40 -0.01639 -1.60911 0.00999 -0.02527 0.01353 -0.00698 0.00275 -0.00224 0.00273 -0.00277 0.01727 -0.01727 0.02442 -0.03159
4.61 0.01316 3.52240 0.01503 -0.03804 0.00643 -0.00332 0.01012 -0.00826 0.00339 -0.00344 0.01727 -0.01727 0.02607 -0.04285
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Table 33: 0{20%, 12.0{15.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.02749 0.95317 0.00093 -0.00207 0.00028 -0.00029 0.00045 -0.00071 0.00045 -0.00042 0.01662 -0.01662 0.01666 -0.01677
-1.26 0.00179 4.40856 0.01188 -0.02630 0.01109 -0.01153 0.00233 -0.00370 0.00684 -0.00647 0.01662 -0.01662 0.02434 -0.03400
-1.05 0.00670 1.69381 0.00196 -0.00434 0.00366 -0.00381 0.00160 -0.00100 0.00183 -0.00173 0.01662 -0.01662 0.01730 -0.01770
-0.84 0.00352 2.14889 0.00078 -0.00173 0.00564 -0.00587 0.00595 -0.00375 0.00350 -0.00331 0.01662 -0.01662 0.01887 -0.01840
-0.63 -0.00561 -0.67556 0.00321 -0.00145 0.00135 -0.00141 0.00309 -0.00194 0.00221 -0.00208 0.01662 -0.01662 0.01740 -0.01698
-0.42 -0.00244 -2.03767 0.01596 -0.00721 0.00323 -0.00311 0.00092 -0.00058 0.00510 -0.00482 0.01662 -0.01662 0.02383 -0.01901
-0.21 0.00907 0.83840 0.00586 -0.00265 0.00227 -0.00219 0.00099 -0.00158 0.00138 -0.00130 0.01662 -0.01662 0.01785 -0.01709
-0.00 0.10637 0.17351 0.00055 -0.00025 0.00024 -0.00023 0.00013 -0.00020 0.00012 -0.00011 0.01662 -0.01662 0.01663 -0.01662
0.21 0.01139 0.77007 0.00466 -0.00211 0.00181 -0.00174 0.00079 -0.00126 0.00110 -0.00104 0.01662 -0.01662 0.01741 -0.01692
0.42 -0.00304 -1.48745 0.01278 -0.00578 0.00259 -0.00249 0.00073 -0.00046 0.00409 -0.00386 0.01662 -0.01662 0.02153 -0.01819
0.63 -0.00938 -0.00000 0.00191 -0.00087 0.00081 -0.00084 0.00184 -0.00116 0.00132 -0.00125 0.01662 -0.01662 0.01690 -0.01675
0.84 -0.00933 -0.00000 0.00029 -0.00065 0.00213 -0.00221 0.00224 -0.00141 0.00132 -0.00125 0.01662 -0.01662 0.01696 -0.01688
1.05 0.00877 1.46228 0.00150 -0.00332 0.00280 -0.00291 0.00122 -0.00077 0.00140 -0.00132 0.01662 -0.01662 0.01702 -0.01726
1.26 -0.00929 -0.00000 0.00229 -0.00506 0.00214 -0.00222 0.00045 -0.00071 0.00132 -0.00125 0.01662 -0.01662 0.01697 -0.01757
1.47 -0.00930 -0.00000 0.00276 -0.00612 0.00081 -0.00085 0.00132 -0.00210 0.00132 -0.00125 0.01662 -0.01662 0.01697 -0.01789
1.68 -0.00932 -0.00000 0.00276 -0.00610 0.00085 -0.00081 0.00132 -0.00210 0.00132 -0.00125 0.04180 -0.04180 0.04194 -0.04232
1.88 -0.00135 -5.92895 0.01571 -0.03476 0.01525 -0.01466 0.00308 -0.00489 0.00909 -0.00859 0.04180 -0.04180 0.04815 -0.05717
2.09 0.01003 1.37214 0.00131 -0.00290 0.00254 -0.00245 0.00107 -0.00067 0.00123 -0.00116 0.04180 -0.04180 0.04193 -0.04200
2.30 -0.00938 -0.00000 0.00029 -0.00065 0.00220 -0.00212 0.00223 -0.00140 0.00132 -0.00125 0.04180 -0.04180 0.04194 -0.04190
2.51 0.00055 12.90957 0.03291 -0.01487 0.01443 -0.01388 0.03171 -0.01996 0.02269 -0.02144 0.04180 -0.04180 0.06752 -0.05495
2.72 0.01315 0.65112 0.00296 -0.00134 0.00058 -0.00060 0.00017 -0.00011 0.00094 -0.00089 0.04180 -0.04180 0.04192 -0.04184
2.93 0.00514 1.43572 0.01033 -0.00467 0.00386 -0.00401 0.00175 -0.00279 0.00242 -0.00229 0.04180 -0.04180 0.04334 -0.04241
3.14 0.05164 0.29198 0.00113 -0.00051 0.00047 -0.00049 0.00026 -0.00041 0.00024 -0.00023 0.04180 -0.04180 0.04182 -0.04181
3.35 0.02712 0.49402 0.00196 -0.00089 0.00073 -0.00076 0.00033 -0.00053 0.00046 -0.00043 0.04180 -0.04180 0.04186 -0.04182
3.56 0.00988 0.91057 0.00394 -0.00178 0.00077 -0.00080 0.00023 -0.00014 0.00126 -0.00119 0.04180 -0.04180 0.04201 -0.04186
3.77 0.00343 2.76803 0.00524 -0.00237 0.00230 -0.00221 0.00504 -0.00317 0.00361 -0.00341 0.04180 -0.04180 0.04264 -0.04219
3.98 -0.00938 -0.00000 0.00029 -0.00065 0.00220 -0.00212 0.00223 -0.00140 0.00132 -0.00125 0.04180 -0.04180 0.04194 -0.04190
4.19 -0.00936 -0.00000 0.00140 -0.00311 0.00272 -0.00262 0.00114 -0.00072 0.00132 -0.00125 0.04180 -0.04180 0.04195 -0.04202
4.40 0.04035 0.63435 0.00053 -0.00117 0.00051 -0.00049 0.00010 -0.00016 0.00030 -0.00029 0.04180 -0.04180 0.04181 -0.04182
4.61 -0.00932 -0.00000 0.00276 -0.00610 0.00085 -0.00081 0.00132 -0.00210 0.00132 -0.00125 0.04180 -0.04180 0.04194 -0.04232
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Table 34: 20{40%, 4.0{5.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.06439 -0.51497 0.12259 -0.12032 0.01763 -0.01631 0.07406 -0.09094 0.45094 -0.45093 0.04024 -0.04024 0.47517 -0.47747
-1.26 -0.02673 -1.14376 0.24427 -0.23975 0.11119 -0.10286 0.06036 -0.07411 1.08814 -1.08813 0.04024 -0.04024 1.12310 -1.12214
-1.05 -0.02291 -1.06315 0.17613 -0.17288 0.16035 -0.14833 0.13991 -0.11394 1.27674 -1.27673 0.04024 -0.04024 1.30691 -1.30251
-0.84 -0.01525 -1.35796 0.05532 -0.05430 0.19489 -0.18029 0.41119 -0.33487 1.93625 -1.93623 0.04024 -0.04024 1.99017 -1.97438
-0.63 0.04003 0.45925 0.06114 -0.06230 0.02836 -0.02623 0.12955 -0.10550 0.74620 -0.74620 0.04024 -0.04024 0.76142 -0.75771
-0.42 0.08488 0.20232 0.06244 -0.06362 0.01237 -0.01337 0.00789 -0.00643 0.35599 -0.35598 0.04024 -0.04024 0.36395 -0.36416
-0.21 0.10951 0.14660 0.06608 -0.06732 0.02510 -0.02714 0.03190 -0.03917 0.27826 -0.27826 0.04024 -0.04024 0.29165 -0.29300
-0.00 0.14285 0.11100 0.05545 -0.05650 0.02379 -0.02572 0.03655 -0.04488 0.21398 -0.21398 0.04024 -0.04024 0.22887 -0.23081
0.21 0.11870 0.13734 0.06096 -0.06211 0.02316 -0.02504 0.02943 -0.03614 0.25671 -0.25671 0.04024 -0.04024 0.26952 -0.27076
0.42 0.06941 0.25054 0.07636 -0.07779 0.01513 -0.01635 0.00965 -0.00786 0.43531 -0.43531 0.04024 -0.04024 0.44415 -0.44440
0.63 0.04701 0.41202 0.05206 -0.05304 0.02415 -0.02234 0.11031 -0.08983 0.63539 -0.63538 0.04024 -0.04024 0.64869 -0.64553
0.84 -0.01897 -1.17625 0.04446 -0.04364 0.15663 -0.14490 0.33047 -0.26913 1.55614 -1.55612 0.04024 -0.04024 1.59966 -1.58697
1.05 0.00320 7.87577 1.26042 -1.23711 1.14746 -1.06147 1.00117 -0.81535 9.13645 -9.13635 0.04024 -0.04024 9.34794 -9.31646
1.26 0.00094 31.61469 6.96015 -6.83143 3.16819 -2.93076 1.71977 -2.11173 31.00533 -31.00502 0.04024 -0.04024 31.98079 -31.95356
1.47 -0.04371 -0.82793 0.18061 -0.17727 0.02597 -0.02403 0.10912 -0.13399 0.66435 -0.66435 0.04024 -0.04024 0.69870 -0.70209
1.68 0.01151 2.94433 0.68600 -0.67331 0.09126 -0.09865 0.41445 -0.50891 2.52812 -2.52810 0.01849 -0.01849 2.65376 -2.66715
1.88 0.07120 0.40227 0.09170 -0.09000 0.03861 -0.04174 0.02266 -0.02782 0.41049 -0.41048 0.01849 -0.01849 0.42338 -0.42362
2.09 0.09952 0.24126 0.04054 -0.03979 0.03414 -0.03691 0.03220 -0.02623 0.29567 -0.29566 0.01849 -0.01849 0.30267 -0.30231
2.30 0.12349 0.17274 0.00683 -0.00670 0.02226 -0.02407 0.05078 -0.04135 0.24026 -0.24025 0.01849 -0.01849 0.24736 -0.24576
2.51 0.11513 0.16539 0.02126 -0.02166 0.00912 -0.00986 0.04504 -0.03668 0.25994 -0.25993 0.01849 -0.01849 0.26547 -0.26423
2.72 0.16538 0.10749 0.03205 -0.03265 0.00686 -0.00635 0.00405 -0.00330 0.18238 -0.18238 0.01849 -0.01849 0.18627 -0.18634
2.93 0.15586 0.11038 0.04643 -0.04730 0.01907 -0.01764 0.02241 -0.02752 0.19458 -0.19458 0.01849 -0.01849 0.20304 -0.20374
3.14 0.16368 0.10624 0.04839 -0.04930 0.02244 -0.02076 0.03189 -0.03916 0.18566 -0.18565 0.01849 -0.01849 0.19665 -0.19800
3.35 0.18640 0.09389 0.03882 -0.03955 0.01594 -0.01475 0.01874 -0.02301 0.16271 -0.16271 0.01849 -0.01849 0.17008 -0.17066
3.56 0.14326 0.12832 0.03700 -0.03769 0.00792 -0.00733 0.00468 -0.00381 0.21054 -0.21054 0.01849 -0.01849 0.21476 -0.21484
3.77 0.11516 0.17353 0.02126 -0.02166 0.00912 -0.00986 0.04503 -0.03668 0.25988 -0.25988 0.01849 -0.01849 0.26541 -0.26418
3.98 0.07641 0.28208 0.01104 -0.01084 0.03598 -0.03889 0.08206 -0.06683 0.38829 -0.38828 0.01849 -0.01849 0.39907 -0.39649
4.19 0.12998 0.19930 0.03104 -0.03047 0.02614 -0.02826 0.02466 -0.02008 0.22640 -0.22640 0.01849 -0.01849 0.23206 -0.23179
4.40 -0.00516 -5.88621 1.26592 -1.24251 0.53305 -0.57624 0.31279 -0.38408 5.66706 -5.66700 0.01849 -0.01849 5.83956 -5.84283
4.61 0.01983 1.61427 0.39812 -0.39076 0.05296 -0.05725 0.24053 -0.29535 1.46720 -1.46718 0.01849 -0.01849 1.54018 -1.54795
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Table 35: 20{40%, 4.0{5.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.02884 0.58162 0.13618 -0.13374 0.03057 -0.02817 0.11877 -0.14515 0.28498 -0.28496 0.01238 -0.01238 0.33905 -0.34799
-1.26 -0.00125 -11.79404 2.59149 -2.54509 1.84162 -1.69663 0.92440 -1.12965 6.56486 -6.56432 0.01238 -0.01238 7.35251 -7.32957
-1.05 0.01056 1.11542 0.19009 -0.18669 0.27017 -0.24890 0.21693 -0.17752 0.78589 -0.78583 0.01238 -0.01238 0.87975 -0.86371
-0.84 0.00798 1.22481 0.05259 -0.05165 0.28925 -0.26648 0.56161 -0.45957 1.05710 -1.05701 0.01238 -0.01238 1.23266 -1.18419
-0.63 0.06001 0.14796 0.02030 -0.02067 0.01469 -0.01353 0.06177 -0.05054 0.14363 -0.14362 0.01238 -0.01238 0.15883 -0.15474
-0.42 0.10532 0.07869 0.02505 -0.02551 0.00771 -0.00837 0.00455 -0.00372 0.08364 -0.08363 0.01238 -0.01238 0.08864 -0.08878
-0.21 0.18869 0.04150 0.01909 -0.01944 0.01127 -0.01223 0.01330 -0.01625 0.04745 -0.04745 0.01238 -0.01238 0.05543 -0.05653
-0.00 0.22488 0.03366 0.01753 -0.01785 0.01169 -0.01269 0.01667 -0.02037 0.04005 -0.04005 0.01238 -0.01238 0.04979 -0.05150
0.21 0.16822 0.04627 0.02141 -0.02180 0.01264 -0.01372 0.01491 -0.01822 0.05322 -0.05322 0.01238 -0.01238 0.06186 -0.06310
0.42 0.09960 0.08422 0.02649 -0.02697 0.00816 -0.00885 0.00481 -0.00393 0.08845 -0.08844 0.01238 -0.01238 0.09364 -0.09379
0.63 0.06481 0.14346 0.01880 -0.01914 0.01360 -0.01253 0.05720 -0.04680 0.13300 -0.13299 0.01238 -0.01238 0.14715 -0.14337
0.84 0.01740 0.60938 0.02412 -0.02369 0.13265 -0.12221 0.25757 -0.21077 0.48480 -0.48476 0.01238 -0.01238 0.56543 -0.54320
1.05 0.01723 0.69770 0.11647 -0.11439 0.16554 -0.15251 0.13292 -0.10877 0.48155 -0.48151 0.01238 -0.01238 0.53915 -0.52932
1.26 0.01592 0.91603 0.20406 -0.20041 0.14501 -0.13360 0.07279 -0.08895 0.51694 -0.51689 0.01238 -0.01238 0.57909 -0.57728
1.47 -0.00863 -2.13752 0.45490 -0.44676 0.10213 -0.09409 0.39676 -0.48486 0.95197 -0.95189 0.01238 -0.01238 1.13189 -1.16180
1.68 0.03592 0.47344 0.10933 -0.10737 0.02261 -0.02454 0.09535 -0.11652 0.22980 -0.22978 0.01337 -0.01337 0.27302 -0.28051
1.88 0.02540 0.55451 0.12786 -0.12557 0.08371 -0.09086 0.04561 -0.05573 0.32765 -0.32763 0.01337 -0.01337 0.36465 -0.36694
2.09 0.05835 0.20046 0.03440 -0.03378 0.04504 -0.04889 0.03926 -0.03212 0.14424 -0.14423 0.01337 -0.01337 0.16043 -0.15983
2.30 0.06878 0.14814 0.00610 -0.00599 0.03092 -0.03356 0.06516 -0.05332 0.12403 -0.12402 0.01337 -0.01337 0.14422 -0.13987
2.51 0.07995 0.11325 0.01524 -0.01552 0.01016 -0.01103 0.04637 -0.03794 0.10827 -0.10826 0.01337 -0.01337 0.11994 -0.11705
2.72 0.06936 0.11969 0.03804 -0.03873 0.01271 -0.01171 0.00690 -0.00565 0.12648 -0.12647 0.01337 -0.01337 0.13353 -0.13357
2.93 0.08422 0.09737 0.04277 -0.04355 0.02741 -0.02525 0.02979 -0.03640 0.10517 -0.10517 0.01337 -0.01337 0.12128 -0.12287
3.14 0.08427 0.09778 0.04679 -0.04764 0.03386 -0.03119 0.04449 -0.05437 0.10548 -0.10547 0.01337 -0.01337 0.12892 -0.13229
3.35 0.06822 0.12223 0.05280 -0.05376 0.03383 -0.03117 0.03677 -0.04494 0.12984 -0.12983 0.01337 -0.01337 0.14941 -0.15138
3.56 0.08242 0.10438 0.03201 -0.03259 0.01070 -0.00985 0.00581 -0.00475 0.10643 -0.10643 0.01337 -0.01337 0.11260 -0.11264
3.77 0.05986 0.15424 0.02035 -0.02072 0.01357 -0.01473 0.06192 -0.05067 0.14459 -0.14458 0.01337 -0.01337 0.15974 -0.15587
3.98 0.06255 0.16703 0.00671 -0.00659 0.03399 -0.03690 0.07164 -0.05863 0.13638 -0.13637 0.01337 -0.01337 0.15846 -0.15368
4.19 0.07092 0.17574 0.02830 -0.02780 0.03706 -0.04023 0.03230 -0.02643 0.11869 -0.11868 0.01337 -0.01337 0.13222 -0.13173
4.40 0.02349 0.63215 0.13825 -0.13577 0.09051 -0.09824 0.04931 -0.06026 0.35428 -0.35425 0.01337 -0.01337 0.39424 -0.39672
4.61 0.00561 2.95354 0.70025 -0.68771 0.14483 -0.15721 0.61074 -0.74635 1.47190 -1.47178 0.01337 -0.01337 1.74671 -1.79472
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Table 36: 20{40%, 4.0{5.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00359 1.27501 0.13632 -0.13370 0.02879 -0.02666 0.14750 -0.18028 0.18287 -0.18287 0.01539 -0.01539 0.27359 -0.29115
-1.26 -0.00129 -2.97580 0.31481 -0.30875 0.21047 -0.19488 0.13931 -0.17027 0.51031 -0.51031 0.01539 -0.01539 0.65074 -0.65035
-1.05 0.00052 6.26987 0.48268 -0.47339 0.64540 -0.59761 0.68347 -0.55919 1.27900 -1.27900 0.01539 -0.01539 1.65913 -1.59060
-0.84 0.00640 0.40036 0.00817 -0.00801 0.04226 -0.03913 0.10822 -0.08854 0.10588 -0.10588 0.01539 -0.01539 0.15815 -0.14450
-0.63 0.00822 0.29874 0.01845 -0.01882 0.01258 -0.01165 0.06975 -0.05707 0.08516 -0.08516 0.01539 -0.01539 0.11337 -0.10600
-0.42 0.02231 0.10113 0.01472 -0.01500 0.00429 -0.00463 0.00332 -0.00272 0.03241 -0.03241 0.01539 -0.01539 0.03915 -0.03926
-0.21 0.06425 0.03686 0.00698 -0.00711 0.00390 -0.00421 0.00604 -0.00738 0.01154 -0.01154 0.01539 -0.01539 0.02168 -0.02220
-0.00 0.09922 0.02303 0.00495 -0.00504 0.00312 -0.00337 0.00584 -0.00714 0.00754 -0.00754 0.01539 -0.01539 0.01903 -0.01953
0.21 0.06017 0.03888 0.00745 -0.00760 0.00416 -0.00450 0.00644 -0.00788 0.01232 -0.01232 0.01539 -0.01539 0.02243 -0.02299
0.42 0.01879 0.11938 0.01747 -0.01781 0.00509 -0.00550 0.00394 -0.00322 0.03848 -0.03848 0.01539 -0.01539 0.04543 -0.04555
0.63 0.01242 0.20970 0.01221 -0.01245 0.00832 -0.00771 0.04614 -0.03775 0.05633 -0.05633 0.01539 -0.01539 0.07588 -0.07106
0.84 0.00448 0.60900 0.01169 -0.01146 0.06047 -0.05599 0.15484 -0.12668 0.15148 -0.15148 0.01539 -0.01539 0.22573 -0.20615
1.05 0.00379 0.88238 0.06606 -0.06479 0.08834 -0.08179 0.09355 -0.07654 0.17506 -0.17506 0.01539 -0.01539 0.22760 -0.21824
1.26 0.00915 0.42193 0.04425 -0.04340 0.02958 -0.02739 0.01958 -0.02393 0.07173 -0.07173 0.01539 -0.01539 0.09272 -0.09267
1.47 0.00645 0.77697 0.07582 -0.07436 0.01601 -0.01483 0.08204 -0.10027 0.10171 -0.10171 0.01539 -0.01539 0.15270 -0.16244
1.68 0.00259 1.83907 0.18904 -0.18540 0.03697 -0.03993 0.20454 -0.25000 0.25551 -0.25551 0.00122 -0.00122 0.37977 -0.40466
1.88 0.00552 0.67037 0.07329 -0.07188 0.04537 -0.04900 0.03243 -0.03964 0.12117 -0.12117 0.00122 -0.00122 0.15221 -0.15435
2.09 0.00531 0.60869 0.04707 -0.04616 0.05827 -0.06293 0.06664 -0.05453 0.12774 -0.12774 0.00122 -0.00122 0.16240 -0.15932
2.30 0.01023 0.26446 0.00511 -0.00501 0.02448 -0.02644 0.06771 -0.05540 0.06752 -0.06752 0.00122 -0.00122 0.09884 -0.09140
2.51 0.00907 0.27557 0.01672 -0.01705 0.01056 -0.01140 0.06321 -0.05172 0.07772 -0.07772 0.00122 -0.00122 0.10213 -0.09559
2.72 0.01487 0.14917 0.02207 -0.02251 0.00695 -0.00643 0.00498 -0.00407 0.04828 -0.04828 0.00122 -0.00122 0.05378 -0.05382
2.93 0.01193 0.19105 0.03758 -0.03832 0.02269 -0.02101 0.03252 -0.03974 0.06105 -0.06105 0.00122 -0.00122 0.08193 -0.08495
3.14 0.01593 0.13869 0.03081 -0.03141 0.02100 -0.01945 0.03639 -0.04448 0.04595 -0.04595 0.00122 -0.00122 0.06948 -0.07387
3.35 0.01628 0.14459 0.02753 -0.02807 0.01662 -0.01539 0.02382 -0.02911 0.04472 -0.04472 0.00122 -0.00122 0.06002 -0.06223
3.56 0.01528 0.14877 0.02149 -0.02191 0.00677 -0.00627 0.00485 -0.00397 0.04701 -0.04701 0.00122 -0.00122 0.05237 -0.05241
3.77 0.01362 0.18832 0.01113 -0.01135 0.00703 -0.00759 0.04208 -0.03443 0.05174 -0.05174 0.00122 -0.00122 0.06799 -0.06364
3.98 0.01342 0.20524 0.00390 -0.00382 0.01867 -0.02017 0.05164 -0.04225 0.05149 -0.05149 0.00122 -0.00122 0.07539 -0.06971
4.19 0.01118 0.31048 0.02237 -0.02194 0.02769 -0.02991 0.03167 -0.02591 0.06071 -0.06071 0.00122 -0.00122 0.07718 -0.07572
4.40 0.00326 1.15684 0.12427 -0.12188 0.07693 -0.08308 0.05499 -0.06721 0.20544 -0.20544 0.00122 -0.00122 0.25806 -0.26169
4.61 -0.00054 -8.95160 0.90791 -0.89045 0.17756 -0.19176 0.98236 -1.20069 1.22717 -1.22717 0.00122 -0.00122 1.82395 -1.94352
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Table 37: 20{40%, 4.0{5.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00164 1.03630 0.03859 -0.03789 0.00907 -0.00840 0.05071 -0.06185 0.04981 -0.05004 0.01580 -0.01580 0.08290 -0.08992
-1.26 0.00026 5.36190 0.20372 -0.20003 0.15164 -0.14044 0.10948 -0.13354 0.31735 -0.31882 0.01580 -0.01580 0.42124 -0.42363
-1.05 -0.00028 -4.21115 0.11559 -0.11350 0.17207 -0.15937 0.19837 -0.16262 0.29403 -0.29539 0.01580 -0.01580 0.41112 -0.39016
-0.84 0.00178 0.52039 0.00379 -0.00372 0.02182 -0.02021 0.06082 -0.04986 0.04713 -0.04734 0.01580 -0.01580 0.08161 -0.07348
-0.63 0.00151 0.59341 0.01296 -0.01320 0.00983 -0.00910 0.05932 -0.04863 0.05741 -0.05767 0.01580 -0.01580 0.08560 -0.07872
-0.42 0.00383 0.21427 0.01109 -0.01130 0.00360 -0.00388 0.00303 -0.00248 0.02348 -0.02359 0.01580 -0.01580 0.03076 -0.03090
-0.21 0.02397 0.04232 0.00242 -0.00246 0.00150 -0.00162 0.00254 -0.00310 0.00385 -0.00387 0.01580 -0.01580 0.01670 -0.01682
-0.00 0.05739 0.02031 0.00111 -0.00113 0.00078 -0.00084 0.00158 -0.00193 0.00162 -0.00163 0.01580 -0.01580 0.01602 -0.01606
0.21 0.02401 0.04235 0.00241 -0.00246 0.00150 -0.00162 0.00253 -0.00309 0.00384 -0.00386 0.01580 -0.01580 0.01670 -0.01681
0.42 0.00490 0.17096 0.00866 -0.00882 0.00281 -0.00303 0.00236 -0.00194 0.01833 -0.01841 0.01580 -0.01580 0.02596 -0.02606
0.63 0.00334 0.29488 0.00587 -0.00598 0.00445 -0.00412 0.02687 -0.02203 0.02601 -0.02613 0.01580 -0.01580 0.04126 -0.03835
0.84 0.00014 6.95271 0.04814 -0.04727 0.27734 -0.25687 0.77311 -0.63380 0.59901 -0.60178 0.01580 -0.01580 1.01784 -0.91230
1.05 0.00081 1.55321 0.03996 -0.03924 0.05949 -0.05510 0.06858 -0.05622 0.10165 -0.10212 0.01580 -0.01580 0.14291 -0.13570
1.26 0.00197 0.70955 0.02655 -0.02607 0.01976 -0.01830 0.01427 -0.01740 0.04136 -0.04155 0.01580 -0.01580 0.05708 -0.05738
1.47 -0.00146 -1.18555 0.04336 -0.04257 0.01020 -0.00944 0.05697 -0.06949 0.05596 -0.05622 0.01580 -0.01580 0.09279 -0.10070
1.68 0.00133 1.33658 0.04755 -0.04669 0.01036 -0.01118 0.06248 -0.07622 0.06187 -0.06215 0.01286 -0.01286 0.10132 -0.11020
1.88 0.00093 1.44171 0.05651 -0.05549 0.03896 -0.04207 0.03037 -0.03704 0.08990 -0.09031 0.01286 -0.01286 0.11782 -0.12059
2.09 0.00072 1.65143 0.04499 -0.04418 0.06204 -0.06698 0.07721 -0.06330 0.11741 -0.11796 0.01286 -0.01286 0.16058 -0.15660
2.30 0.00019 5.13462 0.03631 -0.03565 0.19373 -0.20917 0.58308 -0.47801 0.46103 -0.46316 0.01286 -0.01286 0.76912 -0.69871
2.51 0.00309 0.30481 0.00635 -0.00647 0.00446 -0.00482 0.02908 -0.02384 0.02836 -0.02849 0.01286 -0.01286 0.04330 -0.04013
2.72 0.00368 0.22212 0.01153 -0.01175 0.00404 -0.00374 0.00315 -0.00258 0.02424 -0.02435 0.01286 -0.01286 0.03020 -0.03028
2.93 0.00597 0.14829 0.00970 -0.00988 0.00651 -0.00603 0.01018 -0.01242 0.01516 -0.01523 0.01286 -0.01286 0.02521 -0.02619
3.14 0.00629 0.13375 0.01009 -0.01028 0.00765 -0.00709 0.01446 -0.01764 0.01449 -0.01455 0.01286 -0.01286 0.02729 -0.02906
3.35 0.00413 0.21525 0.01403 -0.01429 0.00942 -0.00873 0.01473 -0.01797 0.02192 -0.02203 0.01286 -0.01286 0.03389 -0.03541
3.56 0.00360 0.23169 0.01180 -0.01201 0.00413 -0.00382 0.00322 -0.00264 0.02479 -0.02490 0.01286 -0.01286 0.03076 -0.03085
3.77 0.00168 0.55447 0.01165 -0.01186 0.00818 -0.00883 0.05329 -0.04368 0.05196 -0.05220 0.01286 -0.01286 0.07686 -0.07083
3.98 0.00140 0.69995 0.00483 -0.00475 0.02579 -0.02785 0.07762 -0.06363 0.06137 -0.06166 0.01286 -0.01286 0.10318 -0.09388
4.19 0.00182 0.70823 0.01780 -0.01748 0.02454 -0.02650 0.03055 -0.02504 0.04645 -0.04667 0.01286 -0.01286 0.06462 -0.06307
4.40 0.00352 0.40832 0.01484 -0.01457 0.01023 -0.01105 0.00798 -0.00973 0.02361 -0.02372 0.01286 -0.01286 0.03334 -0.03401
4.61 -0.00141 -1.25504 0.04496 -0.04415 0.00979 -0.01057 0.05908 -0.07206 0.05849 -0.05876 0.01286 -0.01286 0.09589 -0.10427
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Table 38: 20{40%, 4.0{5.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00061 0.95595 0.01384 -0.01351 0.00747 -0.00673 0.02264 -0.02899 0.02548 -0.02389 0.02260 -0.02260 0.04382 -0.04637
-1.26 0.00011 3.87278 0.06095 -0.05948 0.10411 -0.09385 0.04076 -0.05221 0.13575 -0.12732 0.02260 -0.02260 0.18750 -0.17831
-1.05 -0.00052 -0.66794 0.00818 -0.00798 0.02794 -0.02518 0.01834 -0.01432 0.02972 -0.02788 0.02260 -0.02260 0.05077 -0.04681
-0.84 -0.00007 -4.18997 0.01326 -0.01294 0.17524 -0.15797 0.27816 -0.21716 0.23439 -0.21983 0.02260 -0.02260 0.40461 -0.34802
-0.63 0.00008 3.73864 0.03417 -0.03501 0.05980 -0.05391 0.20555 -0.16047 0.21430 -0.20098 0.02260 -0.02260 0.30566 -0.26606
-0.42 0.00055 0.47853 0.01010 -0.01035 0.00736 -0.00816 0.00362 -0.00283 0.02995 -0.02809 0.02260 -0.02260 0.03971 -0.03849
-0.21 0.00282 0.11627 0.00271 -0.00278 0.00379 -0.00420 0.00356 -0.00456 0.00599 -0.00562 0.02260 -0.02260 0.02411 -0.02426
-0.00 0.01268 0.03752 0.00066 -0.00068 0.00104 -0.00116 0.00118 -0.00152 0.00134 -0.00126 0.02260 -0.02260 0.02271 -0.02273
0.21 0.00313 0.10860 0.00244 -0.00250 0.00341 -0.00378 0.00321 -0.00411 0.00540 -0.00506 0.02260 -0.02260 0.02383 -0.02396
0.42 0.00028 0.92517 0.01971 -0.02019 0.01436 -0.01593 0.00707 -0.00552 0.05845 -0.05482 0.02260 -0.02260 0.06762 -0.06487
0.63 -0.00026 -1.11815 0.00981 -0.01005 0.01716 -0.01547 0.05899 -0.04605 0.06150 -0.05768 0.02260 -0.02260 0.09036 -0.07937
0.84 0.00061 0.58207 0.00146 -0.00143 0.01935 -0.01744 0.03072 -0.02398 0.02588 -0.02428 0.02260 -0.02260 0.05001 -0.04452
1.05 0.00016 2.71663 0.02751 -0.02685 0.09399 -0.08472 0.06170 -0.04817 0.10000 -0.09379 0.02260 -0.02260 0.15462 -0.13974
1.26 0.00032 1.46198 0.02167 -0.02115 0.03702 -0.03337 0.01449 -0.01856 0.04827 -0.04527 0.02260 -0.02260 0.06994 -0.06683
1.47 -0.00104 -0.44608 0.00803 -0.00784 0.00433 -0.00391 0.01313 -0.01682 0.01478 -0.01386 0.02260 -0.02260 0.03139 -0.03260
1.68 0.00001 68.25418 1.03090 -1.00608 0.50147 -0.55630 1.68559 -2.15910 1.90525 -1.78689 0.00021 -0.00021 2.79023 -3.02925
1.88 0.00058 0.78347 0.01195 -0.01166 0.01839 -0.02040 0.00799 -0.01023 0.02690 -0.02523 0.00021 -0.00021 0.03562 -0.03597
2.09 0.00077 0.54486 0.00558 -0.00545 0.01719 -0.01907 0.01252 -0.00977 0.02056 -0.01929 0.00021 -0.00021 0.03010 -0.02934
2.30 -0.00007 -4.59638 0.01353 -0.01321 0.16129 -0.17893 0.28401 -0.22172 0.24193 -0.22690 0.00021 -0.00021 0.40668 -0.36447
2.51 0.00039 0.78974 0.00667 -0.00684 0.01053 -0.01168 0.04015 -0.03134 0.04203 -0.03942 0.00021 -0.00021 0.05945 -0.05215
2.72 0.00047 0.55895 0.01182 -0.01211 0.00955 -0.00861 0.00424 -0.00331 0.03492 -0.03275 0.00021 -0.00021 0.03832 -0.03611
2.93 0.00100 0.29981 0.00766 -0.00785 0.01187 -0.01070 0.01006 -0.01289 0.01677 -0.01573 0.00021 -0.00021 0.02412 -0.02428
3.14 0.00189 0.16449 0.00442 -0.00453 0.00774 -0.00698 0.00793 -0.01016 0.00888 -0.00833 0.00021 -0.00021 0.01488 -0.01556
3.35 0.00150 0.21688 0.00511 -0.00523 0.00791 -0.00713 0.00671 -0.00859 0.01118 -0.01049 0.00021 -0.00021 0.01609 -0.01619
3.56 0.00084 0.33933 0.00670 -0.00686 0.00541 -0.00488 0.00240 -0.00188 0.01979 -0.01856 0.00021 -0.00021 0.02172 -0.02047
3.77 0.00040 0.76207 0.00640 -0.00656 0.01010 -0.01121 0.03852 -0.03007 0.04032 -0.03782 0.00021 -0.00021 0.05703 -0.05003
3.98 0.00077 0.46857 0.00117 -0.00114 0.01393 -0.01545 0.02452 -0.01914 0.02089 -0.01959 0.00021 -0.00021 0.03512 -0.03147
4.19 0.00074 0.62117 0.00582 -0.00568 0.01793 -0.01989 0.01306 -0.01019 0.02146 -0.02012 0.00021 -0.00021 0.03141 -0.03061
4.40 -0.00029 -1.48529 0.02425 -0.02367 0.03734 -0.04143 0.01622 -0.02077 0.05462 -0.05123 0.00021 -0.00021 0.07232 -0.07303
4.61 -0.00048 -1.07687 0.01741 -0.01699 0.00847 -0.00939 0.02847 -0.03646 0.03218 -0.03018 0.00021 -0.00021 0.04712 -0.05116
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Table 39: 20{40%, 5.0{7.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.03120 -1.34208 0.28507 -0.27835 0.03184 -0.02885 0.10957 -0.13954 0.83915 -0.83919 0.01211 -0.01211 0.89364 -0.89564
-1.26 -0.04783 -0.79869 0.15381 -0.15018 0.05438 -0.04927 0.02418 -0.03079 0.54829 -0.54831 0.01211 -0.01211 0.57268 -0.57160
-1.05 0.01716 1.77944 0.26488 -0.25864 0.18731 -0.16970 0.13882 -0.10901 1.53531 -1.53539 0.01211 -0.01211 1.57539 -1.57008
-0.84 -0.02266 -1.14371 0.04195 -0.04096 0.11480 -0.10401 0.20574 -0.16155 1.17226 -1.17232 0.01211 -0.01211 1.19650 -1.18873
-0.63 0.03054 0.75317 0.08982 -0.09199 0.03253 -0.02947 0.12623 -0.09911 0.87788 -0.87793 0.01211 -0.01211 0.89212 -0.88885
-0.42 0.07396 0.29115 0.08032 -0.08226 0.01217 -0.01343 0.00674 -0.00529 0.36590 -0.36592 0.01211 -0.01211 0.37507 -0.37552
-0.21 0.13280 0.15277 0.06107 -0.06255 0.01774 -0.01959 0.01885 -0.02401 0.20515 -0.20516 0.01211 -0.01211 0.21595 -0.21705
-0.00 0.19716 0.10211 0.04503 -0.04612 0.01477 -0.01631 0.01898 -0.02417 0.13852 -0.13853 0.01211 -0.01211 0.14812 -0.14938
0.21 0.15394 0.13462 0.05269 -0.05396 0.01531 -0.01690 0.01626 -0.02071 0.17698 -0.17699 0.01211 -0.01211 0.18639 -0.18734
0.42 0.08301 0.26635 0.07157 -0.07329 0.01084 -0.01197 0.00600 -0.00471 0.32601 -0.32603 0.01211 -0.01211 0.33422 -0.33463
0.63 -0.00488 -5.04834 0.56237 -0.57595 0.20364 -0.18449 0.79027 -0.62052 5.49619 -5.49648 0.01211 -0.01211 5.58485 -5.56437
0.84 -0.06363 -0.44985 0.01494 -0.01459 0.04088 -0.03703 0.07326 -0.05752 0.41740 -0.41742 0.01211 -0.01211 0.42618 -0.42342
1.05 -0.00547 -5.93586 0.83078 -0.81119 0.58749 -0.53224 0.43541 -0.34189 4.81539 -4.81564 0.01211 -0.01211 4.94095 -4.92430
1.26 0.02051 1.85563 0.35866 -0.35020 0.12681 -0.11489 0.05638 -0.07180 1.27851 -1.27857 0.01211 -0.01211 1.33515 -1.33263
1.47 0.06244 0.74277 0.14243 -0.13908 0.01591 -0.01441 0.05474 -0.06972 0.41927 -0.41930 0.01211 -0.01211 0.44663 -0.44762
1.68 -0.00688 -6.26958 1.29259 -1.26210 0.13081 -0.14438 0.49680 -0.63270 3.81028 -3.81047 0.00703 -0.00703 4.05622 -4.06618
1.88 0.07094 0.51281 0.10369 -0.10125 0.03322 -0.03666 0.01630 -0.02076 0.37100 -0.37102 0.00703 -0.00703 0.38706 -0.38695
2.09 0.06698 0.45271 0.06787 -0.06627 0.04348 -0.04799 0.03557 -0.02793 0.39518 -0.39520 0.00703 -0.00703 0.40494 -0.40461
2.30 0.17185 0.15710 0.00553 -0.00540 0.01371 -0.01513 0.02712 -0.02130 0.15511 -0.15512 0.00703 -0.00703 0.15831 -0.15755
2.51 0.14531 0.16531 0.01888 -0.01934 0.00619 -0.00684 0.02653 -0.02083 0.18477 -0.18478 0.00703 -0.00703 0.18785 -0.18721
2.72 0.21141 0.10610 0.02810 -0.02878 0.00470 -0.00426 0.00236 -0.00185 0.12783 -0.12784 0.00703 -0.00703 0.13118 -0.13131
2.93 0.20889 0.10403 0.03883 -0.03977 0.01245 -0.01128 0.01199 -0.01527 0.12996 -0.12997 0.00703 -0.00703 0.13691 -0.13741
3.14 0.15749 0.13922 0.05637 -0.05773 0.02041 -0.01849 0.02376 -0.03026 0.17265 -0.17266 0.00703 -0.00703 0.18443 -0.18561
3.35 0.25632 0.08665 0.03164 -0.03241 0.01015 -0.00919 0.00977 -0.01244 0.10591 -0.10591 0.00703 -0.00703 0.11165 -0.11206
3.56 0.16634 0.14022 0.03571 -0.03658 0.00597 -0.00541 0.00299 -0.00235 0.16246 -0.16247 0.00703 -0.00703 0.16662 -0.16679
3.77 0.19967 0.12734 0.01374 -0.01407 0.00451 -0.00498 0.01931 -0.01516 0.13447 -0.13448 0.00703 -0.00703 0.13680 -0.13633
3.98 0.11467 0.23962 0.00829 -0.00809 0.02055 -0.02268 0.04065 -0.03192 0.23245 -0.23247 0.00703 -0.00703 0.23712 -0.23599
4.19 0.06870 0.48019 0.06618 -0.06462 0.04240 -0.04680 0.03468 -0.02723 0.38532 -0.38534 0.00703 -0.00703 0.39484 -0.39451
4.40 -0.02955 -1.32074 0.24894 -0.24307 0.07974 -0.08802 0.03913 -0.04983 0.89068 -0.89073 0.00703 -0.00703 0.92910 -0.92885
4.61 -0.03980 -1.03078 0.22346 -0.21819 0.02261 -0.02496 0.08589 -0.10938 0.65871 -0.65875 0.00703 -0.00703 0.70127 -0.70299
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Table 40: 20{40%, 5.0{7.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.01490 1.41169 0.29981 -0.29305 0.05102 -0.04596 0.16535 -0.20943 0.50037 -0.50041 0.00376 -0.00376 0.60845 -0.61829
-1.26 0.02712 0.68830 0.13628 -0.13321 0.07341 -0.06613 0.03074 -0.03893 0.27545 -0.27547 0.00376 -0.00376 0.31748 -0.31549
-1.05 0.02047 0.72131 0.11159 -0.10907 0.12022 -0.10830 0.08346 -0.06590 0.36773 -0.36777 0.00376 -0.00376 0.41123 -0.40402
-0.84 0.02305 0.53158 0.02072 -0.02025 0.08637 -0.07781 0.14500 -0.11448 0.33104 -0.33107 0.00376 -0.00376 0.37218 -0.35943
-0.63 0.04870 0.22696 0.02833 -0.02899 0.01561 -0.01407 0.05676 -0.04481 0.15944 -0.15946 0.00376 -0.00376 0.17235 -0.16878
-0.42 0.08963 0.11557 0.03333 -0.03410 0.00764 -0.00848 0.00398 -0.00315 0.08815 -0.08816 0.00376 -0.00376 0.09471 -0.09503
-0.21 0.23510 0.04227 0.01735 -0.01775 0.00763 -0.00847 0.00768 -0.00972 0.03404 -0.03405 0.00376 -0.00376 0.03989 -0.04068
-0.00 0.28845 0.03350 0.01548 -0.01584 0.00769 -0.00853 0.00935 -0.01185 0.02788 -0.02788 0.00376 -0.00376 0.03432 -0.03543
0.21 0.23880 0.04179 0.01708 -0.01748 0.00751 -0.00834 0.00756 -0.00957 0.03352 -0.03352 0.00376 -0.00376 0.03928 -0.04005
0.42 0.08959 0.11844 0.03335 -0.03412 0.00765 -0.00849 0.00399 -0.00315 0.08819 -0.08820 0.00376 -0.00376 0.09475 -0.09508
0.63 0.03512 0.33514 0.03929 -0.04020 0.02165 -0.01951 0.07871 -0.06214 0.22111 -0.22113 0.00376 -0.00376 0.23898 -0.23403
0.84 0.06333 0.21807 0.00754 -0.00737 0.03143 -0.02832 0.05277 -0.04166 0.12048 -0.12049 0.00376 -0.00376 0.13550 -0.13086
1.05 0.01087 1.43045 0.21017 -0.20543 0.22642 -0.20398 0.15720 -0.12411 0.69261 -0.69267 0.00376 -0.00376 0.77451 -0.76093
1.26 -0.02898 -0.63830 0.12754 -0.12466 0.06870 -0.06189 0.02877 -0.03644 0.25777 -0.25779 0.00376 -0.00376 0.29711 -0.29524
1.47 0.00363 6.49918 1.23262 -1.20483 0.20976 -0.18897 0.67982 -0.86104 2.05718 -2.05736 0.00376 -0.00376 2.50150 -2.54194
1.68 -0.01464 -1.46733 0.30529 -0.29841 0.04680 -0.05195 0.16837 -0.21326 0.51121 -0.51126 0.00556 -0.00556 0.62057 -0.63138
1.88 0.02229 0.80476 0.16583 -0.16209 0.08047 -0.08933 0.03741 -0.04738 0.33809 -0.33812 0.00556 -0.00556 0.38692 -0.38840
2.09 0.06040 0.24516 0.03782 -0.03696 0.03670 -0.04074 0.02829 -0.02233 0.12595 -0.12597 0.00556 -0.00556 0.13955 -0.13937
2.30 0.06988 0.18374 0.00683 -0.00668 0.02566 -0.02849 0.04783 -0.03776 0.11013 -0.11014 0.00556 -0.00556 0.12309 -0.12018
2.51 0.09655 0.11822 0.01429 -0.01462 0.00709 -0.00788 0.02863 -0.02260 0.08068 -0.08069 0.00556 -0.00556 0.08726 -0.08560
2.72 0.09510 0.11013 0.03142 -0.03214 0.00800 -0.00720 0.00376 -0.00297 0.08283 -0.08284 0.00556 -0.00556 0.08920 -0.08937
2.93 0.10004 0.10313 0.04078 -0.04172 0.01990 -0.01793 0.01804 -0.02285 0.07936 -0.07937 0.00556 -0.00556 0.09334 -0.09441
3.14 0.12612 0.08313 0.03541 -0.03622 0.01951 -0.01758 0.02139 -0.02709 0.06313 -0.06313 0.00556 -0.00556 0.07815 -0.07982
3.35 0.12023 0.08834 0.03393 -0.03471 0.01656 -0.01492 0.01501 -0.01901 0.06603 -0.06603 0.00556 -0.00556 0.07772 -0.07861
3.56 0.08788 0.12376 0.03400 -0.03478 0.00865 -0.00780 0.00406 -0.00321 0.08963 -0.08964 0.00556 -0.00556 0.09650 -0.09668
3.77 0.07178 0.16329 0.01922 -0.01967 0.00954 -0.01059 0.03851 -0.03040 0.10852 -0.10853 0.00556 -0.00556 0.11726 -0.11503
3.98 0.09585 0.13965 0.00498 -0.00487 0.01871 -0.02077 0.03487 -0.02753 0.08029 -0.08029 0.00556 -0.00556 0.08982 -0.08770
4.19 0.06563 0.24245 0.03480 -0.03402 0.03378 -0.03749 0.02603 -0.02055 0.11592 -0.11593 0.00556 -0.00556 0.12844 -0.12828
4.40 0.03118 0.61753 0.11854 -0.11587 0.05752 -0.06385 0.02674 -0.03387 0.24167 -0.24169 0.00556 -0.00556 0.27660 -0.27766
4.61 -0.00839 -2.55079 0.53275 -0.52073 0.08167 -0.09066 0.29382 -0.37215 0.89209 -0.89217 0.00556 -0.00556 1.08290 -1.10176
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Table 41: 20{40%, 5.0{7.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00036 -15.92901 1.52608 -1.48832 0.25437 -0.23080 1.06595 -1.35035 1.66990 -1.66990 0.00299 -0.00299 2.51365 -2.62305
-1.26 0.00263 1.85011 0.17132 -0.16708 0.09039 -0.08201 0.04894 -0.06200 0.22681 -0.22681 0.00299 -0.00299 0.30227 -0.29989
-1.05 0.00763 0.54251 0.03650 -0.03559 0.03851 -0.03494 0.03458 -0.02730 0.07892 -0.07892 0.00299 -0.00299 0.10124 -0.09732
-0.84 0.01060 0.30590 0.00550 -0.00536 0.02244 -0.02036 0.04872 -0.03846 0.05793 -0.05793 0.00299 -0.00299 0.07920 -0.07271
-0.63 0.01089 0.28285 0.01543 -0.01582 0.00835 -0.00757 0.03924 -0.03097 0.05786 -0.05786 0.00299 -0.00299 0.07214 -0.06800
-0.42 0.02188 0.12913 0.01662 -0.01704 0.00377 -0.00415 0.00252 -0.00199 0.02955 -0.02955 0.00299 -0.00299 0.03434 -0.03455
-0.21 0.08208 0.03738 0.00605 -0.00620 0.00263 -0.00290 0.00340 -0.00430 0.00803 -0.00803 0.00299 -0.00299 0.01134 -0.01178
-0.00 0.14302 0.02154 0.00380 -0.00390 0.00187 -0.00206 0.00291 -0.00369 0.00464 -0.00464 0.00299 -0.00299 0.00754 -0.00797
0.21 0.08198 0.03739 0.00606 -0.00621 0.00263 -0.00290 0.00340 -0.00431 0.00804 -0.00804 0.00299 -0.00299 0.01135 -0.01180
0.42 0.02272 0.12590 0.01601 -0.01641 0.00363 -0.00400 0.00243 -0.00192 0.02846 -0.02846 0.00299 -0.00299 0.03308 -0.03328
0.63 0.00706 0.46422 0.02379 -0.02440 0.01287 -0.01168 0.06051 -0.04777 0.08923 -0.08923 0.00299 -0.00299 0.11120 -0.10481
0.84 0.00859 0.41450 0.00678 -0.00662 0.02770 -0.02514 0.06015 -0.04748 0.07151 -0.07151 0.00299 -0.00299 0.09775 -0.08974
1.05 0.00800 0.54953 0.03482 -0.03395 0.03674 -0.03333 0.03299 -0.02604 0.07529 -0.07529 0.00299 -0.00299 0.09658 -0.09284
1.26 -0.00094 -5.17142 0.48185 -0.46993 0.25423 -0.23067 0.13765 -0.17437 0.63793 -0.63793 0.00299 -0.00299 0.85013 -0.84345
1.47 0.00614 1.04122 0.08882 -0.08662 0.01480 -0.01343 0.06204 -0.07859 0.09719 -0.09719 0.00299 -0.00299 0.14633 -0.15269
1.68 0.00877 0.70193 0.06215 -0.06061 0.00940 -0.01036 0.04341 -0.05499 0.06839 -0.06839 0.00478 -0.00478 0.10264 -0.10726
1.88 0.00171 2.73862 0.26375 -0.25722 0.12626 -0.13916 0.07534 -0.09545 0.35436 -0.35436 0.00478 -0.00478 0.46559 -0.46928
2.09 0.00290 1.40353 0.09597 -0.09359 0.09188 -0.10127 0.09092 -0.07177 0.21130 -0.21130 0.00478 -0.00478 0.26569 -0.26237
2.30 0.01264 0.27110 0.00461 -0.00450 0.01708 -0.01882 0.04086 -0.03226 0.04929 -0.04929 0.00478 -0.00478 0.06660 -0.06219
2.51 0.01715 0.18595 0.00979 -0.01004 0.00481 -0.00530 0.02491 -0.01966 0.03693 -0.03693 0.00478 -0.00478 0.04611 -0.04361
2.72 0.01740 0.16095 0.02090 -0.02143 0.00522 -0.00474 0.00317 -0.00250 0.03696 -0.03696 0.00478 -0.00478 0.04316 -0.04332
2.93 0.02647 0.11105 0.01876 -0.01923 0.00899 -0.00815 0.01054 -0.01335 0.02457 -0.02457 0.00478 -0.00478 0.03421 -0.03523
3.14 0.03125 0.09155 0.01739 -0.01783 0.00941 -0.00854 0.01334 -0.01689 0.02090 -0.02090 0.00478 -0.00478 0.03207 -0.03370
3.35 0.02274 0.13222 0.02183 -0.02239 0.01046 -0.00949 0.01226 -0.01554 0.02860 -0.02860 0.00478 -0.00478 0.03972 -0.04091
3.56 0.01538 0.18616 0.02364 -0.02424 0.00591 -0.00536 0.00359 -0.00283 0.04181 -0.04181 0.00478 -0.00478 0.04876 -0.04894
3.77 0.01594 0.20528 0.01054 -0.01081 0.00517 -0.00570 0.02680 -0.02116 0.03974 -0.03974 0.00478 -0.00478 0.04958 -0.04690
3.98 0.00978 0.35472 0.00596 -0.00581 0.02207 -0.02432 0.05280 -0.04168 0.06368 -0.06368 0.00478 -0.00478 0.08595 -0.08025
4.19 -0.00006 -68.96778 4.45696 -4.34666 4.26727 -4.70309 4.22262 -3.33328 9.81326 -9.81326 0.00478 -0.00478 12.33713 -12.18292
4.40 0.00160 3.03494 0.28184 -0.27487 0.13492 -0.14870 0.08051 -0.10199 0.37867 -0.37867 0.00478 -0.00478 0.49753 -0.50148
4.61 -0.00190 -3.27226 0.28742 -0.28031 0.04347 -0.04791 0.20076 -0.25432 0.31629 -0.31629 0.00478 -0.00478 0.47420 -0.49559
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Table 42: 20{40%, 5.0{7.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00246 -0.80206 0.02913 -0.02847 0.00532 -0.00483 0.02435 -0.03077 0.03012 -0.03012 0.00847 -0.00847 0.04948 -0.05253
-1.26 0.00225 0.79379 0.02629 -0.02569 0.01520 -0.01379 0.00898 -0.01136 0.03285 -0.03285 0.00847 -0.00847 0.04641 -0.04616
-1.05 0.00151 1.00489 0.02422 -0.02366 0.02799 -0.02541 0.02739 -0.02167 0.04940 -0.04940 0.00847 -0.00847 0.06806 -0.06471
-0.84 -0.00000 -718.21112 4.88688 -4.77498 21.86075 -19.84282 51.71229 -40.91504 48.58969 -48.58969 0.00847 -0.00847 74.41030 -66.71983
-0.63 0.00240 0.47319 0.00921 -0.00943 0.00545 -0.00495 0.02791 -0.02208 0.03255 -0.03255 0.00847 -0.00847 0.04500 -0.04162
-0.42 0.00597 0.17744 0.00803 -0.00821 0.00199 -0.00219 0.00145 -0.00115 0.01346 -0.01346 0.00847 -0.00847 0.01798 -0.01807
-0.21 0.03927 0.03688 0.00167 -0.00170 0.00079 -0.00087 0.00112 -0.00141 0.00209 -0.00209 0.00847 -0.00847 0.00899 -0.00905
-0.00 0.10073 0.01792 0.00071 -0.00073 0.00038 -0.00042 0.00065 -0.00082 0.00082 -0.00082 0.00847 -0.00847 0.00858 -0.00859
0.21 0.03749 0.03847 0.00174 -0.00179 0.00083 -0.00091 0.00117 -0.00148 0.00219 -0.00219 0.00847 -0.00847 0.00904 -0.00910
0.42 0.00349 0.29834 0.01372 -0.01405 0.00340 -0.00375 0.00248 -0.00196 0.02302 -0.02302 0.00847 -0.00847 0.02842 -0.02858
0.63 0.00125 0.96598 0.01773 -0.01815 0.01049 -0.00952 0.05373 -0.04251 0.06266 -0.06266 0.00847 -0.00847 0.08550 -0.07890
0.84 0.00032 3.92593 0.02382 -0.02327 0.10655 -0.09671 0.25205 -0.19942 0.23683 -0.23683 0.00847 -0.00847 0.36278 -0.32530
1.05 0.00229 0.72907 0.01599 -0.01562 0.01848 -0.01677 0.01808 -0.01430 0.03261 -0.03261 0.00847 -0.00847 0.04538 -0.04319
1.26 0.00185 0.96704 0.03200 -0.03127 0.01849 -0.01679 0.01094 -0.01382 0.03999 -0.03999 0.00847 -0.00847 0.05618 -0.05587
1.47 -0.00180 -1.22164 0.03974 -0.03883 0.00726 -0.00659 0.03320 -0.04197 0.04108 -0.04108 0.00847 -0.00847 0.06703 -0.07121
1.68 0.00057 3.91769 0.12479 -0.12193 0.02068 -0.02279 0.10427 -0.13179 0.12977 -0.12977 0.00697 -0.00697 0.20919 -0.22281
1.88 0.00179 0.96538 0.03314 -0.03238 0.01739 -0.01915 0.01133 -0.01431 0.04207 -0.04207 0.00697 -0.00697 0.05785 -0.05864
2.09 -0.00135 -1.07123 0.02713 -0.02651 0.02847 -0.03136 0.03068 -0.02428 0.05642 -0.05642 0.00697 -0.00697 0.07563 -0.07421
2.30 0.00407 0.31463 0.00188 -0.00184 0.00764 -0.00842 0.01992 -0.01576 0.01901 -0.01901 0.00697 -0.00697 0.02947 -0.02707
2.51 0.00353 0.33634 0.00627 -0.00642 0.00337 -0.00371 0.01900 -0.01503 0.02228 -0.02228 0.00697 -0.00697 0.03093 -0.02874
2.72 0.00465 0.22399 0.01030 -0.01054 0.00281 -0.00255 0.00186 -0.00147 0.01717 -0.01717 0.00697 -0.00697 0.02147 -0.02153
2.93 0.01127 0.10575 0.00580 -0.00594 0.00304 -0.00276 0.00389 -0.00492 0.00718 -0.00718 0.00697 -0.00697 0.01258 -0.01293
3.14 0.01438 0.08201 0.00498 -0.00510 0.00295 -0.00267 0.00456 -0.00576 0.00565 -0.00565 0.00697 -0.00697 0.01161 -0.01212
3.35 0.01168 0.10553 0.00560 -0.00573 0.00293 -0.00266 0.00376 -0.00475 0.00692 -0.00692 0.00697 -0.00697 0.01227 -0.01261
3.56 0.00575 0.18906 0.00833 -0.00852 0.00228 -0.00207 0.00151 -0.00119 0.01389 -0.01389 0.00697 -0.00697 0.01784 -0.01789
3.77 0.00345 0.35260 0.00642 -0.00657 0.00345 -0.00380 0.01944 -0.01538 0.02280 -0.02280 0.00697 -0.00697 0.03162 -0.02937
3.98 0.00167 0.75406 0.00458 -0.00447 0.01859 -0.02048 0.04844 -0.03833 0.04622 -0.04622 0.00697 -0.00697 0.06999 -0.06398
4.19 0.00159 1.02573 0.02311 -0.02258 0.02425 -0.02672 0.02614 -0.02068 0.04806 -0.04806 0.00697 -0.00697 0.06452 -0.06332
4.40 0.00512 0.37512 0.01159 -0.01132 0.00608 -0.00670 0.00396 -0.00500 0.01471 -0.01471 0.00697 -0.00697 0.02126 -0.02152
4.61 -0.00010 -23.83983 0.72011 -0.70362 0.11935 -0.13149 0.60173 -0.76053 0.74886 -0.74886 0.00697 -0.00697 1.20654 -1.28515
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Table 43: 20{40%, 5.0{7.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00088 0.86431 0.00984 -0.00951 0.00406 -0.00354 0.01074 -0.01439 0.01549 -0.01549 0.02662 -0.02662 0.03431 -0.03548
-1.26 -0.00040 -1.28910 0.01791 -0.01731 0.02340 -0.02037 0.00800 -0.01071 0.03415 -0.03415 0.02662 -0.02662 0.05298 -0.05200
-1.05 0.00005 9.43161 0.08710 -0.08419 0.22764 -0.19817 0.13633 -0.10180 0.27078 -0.27078 0.02662 -0.02662 0.38990 -0.36160
-0.84 0.00035 1.09222 0.00267 -0.00258 0.02704 -0.02354 0.03917 -0.02925 0.04034 -0.04034 0.02662 -0.02662 0.06788 -0.06125
-0.63 -0.00019 -1.78109 0.01378 -0.01426 0.01864 -0.01622 0.05844 -0.04364 0.07414 -0.07414 0.02662 -0.02662 0.10078 -0.09260
-0.42 0.00043 0.76085 0.01326 -0.01372 0.00721 -0.00828 0.00335 -0.00250 0.03357 -0.03357 0.02662 -0.02662 0.04554 -0.04581
-0.21 0.00574 0.08664 0.00136 -0.00141 0.00142 -0.00163 0.00120 -0.00161 0.00255 -0.00255 0.02662 -0.02662 0.02684 -0.02688
-0.00 0.03171 0.02844 0.00027 -0.00028 0.00032 -0.00036 0.00033 -0.00044 0.00046 -0.00046 0.02662 -0.02662 0.02663 -0.02663
0.21 0.00595 0.08667 0.00131 -0.00136 0.00137 -0.00157 0.00116 -0.00155 0.00246 -0.00246 0.02662 -0.02662 0.02682 -0.02686
0.42 0.00042 0.81489 0.01357 -0.01404 0.00737 -0.00847 0.00343 -0.00256 0.03435 -0.03435 0.02662 -0.02662 0.04624 -0.04651
0.63 0.00017 2.35101 0.01512 -0.01564 0.02044 -0.01780 0.06410 -0.04787 0.08133 -0.08133 0.02662 -0.02662 0.10990 -0.10087
0.84 0.00023 1.90315 0.00405 -0.00391 0.04095 -0.03565 0.05931 -0.04429 0.06108 -0.06108 0.02662 -0.02662 0.09824 -0.08768
1.05 -0.00014 -3.34524 0.03091 -0.02987 0.08078 -0.07032 0.04838 -0.03612 0.09609 -0.09609 0.02662 -0.02662 0.14058 -0.13070
1.26 -0.00021 -2.54330 0.03451 -0.03336 0.04510 -0.03926 0.01541 -0.02063 0.06580 -0.06580 0.02662 -0.02662 0.09220 -0.09010
1.47 -0.00078 -0.80125 0.01113 -0.01075 0.00459 -0.00400 0.01215 -0.01627 0.01752 -0.01752 0.02662 -0.02662 0.03616 -0.03757
1.68 -0.00086 -0.71164 0.01008 -0.00974 0.00362 -0.00416 0.01100 -0.01473 0.01592 -0.01592 0.00599 -0.00599 0.02292 -0.02487
1.88 0.00079 0.74603 0.00907 -0.00877 0.01032 -0.01186 0.00405 -0.00542 0.01744 -0.01744 0.00599 -0.00599 0.02336 -0.02423
2.09 0.00096 0.56507 0.00461 -0.00446 0.01050 -0.01206 0.00722 -0.00539 0.01449 -0.01449 0.00599 -0.00599 0.02073 -0.02099
2.30 0.00101 0.43417 0.00091 -0.00088 0.00802 -0.00921 0.01334 -0.00996 0.01385 -0.01385 0.00599 -0.00599 0.02170 -0.02031
2.51 0.00108 0.38665 0.00244 -0.00252 0.00287 -0.00329 0.01033 -0.00771 0.01314 -0.01314 0.00599 -0.00599 0.01815 -0.01689
2.72 0.00037 0.88347 0.01540 -0.01593 0.00962 -0.00837 0.00390 -0.00291 0.03887 -0.03887 0.00599 -0.00599 0.04349 -0.04335
2.93 0.00268 0.16371 0.00291 -0.00301 0.00348 -0.00303 0.00258 -0.00345 0.00543 -0.00543 0.00599 -0.00599 0.00963 -0.00978
3.14 0.00433 0.10967 0.00197 -0.00204 0.00266 -0.00232 0.00238 -0.00319 0.00337 -0.00337 0.00599 -0.00599 0.00800 -0.00819
3.35 0.00329 0.14901 0.00237 -0.00245 0.00284 -0.00247 0.00210 -0.00281 0.00442 -0.00442 0.00599 -0.00599 0.00857 -0.00869
3.56 0.00122 0.30802 0.00469 -0.00485 0.00293 -0.00255 0.00119 -0.00089 0.01184 -0.01184 0.00599 -0.00599 0.01443 -0.01439
3.77 0.00045 0.89025 0.00589 -0.00609 0.00693 -0.00796 0.02496 -0.01864 0.03177 -0.03177 0.00599 -0.00599 0.04185 -0.03864
3.98 -0.00007 -5.64422 0.01368 -0.01322 0.12046 -0.13838 0.20040 -0.14965 0.20808 -0.20808 0.00599 -0.00599 0.31335 -0.29163
4.19 -0.00010 -5.02717 0.04462 -0.04312 0.10151 -0.11661 0.06984 -0.05215 0.14014 -0.14014 0.00599 -0.00599 0.19196 -0.19455
4.40 -0.00031 -1.76895 0.02274 -0.02198 0.02587 -0.02972 0.01015 -0.01360 0.04373 -0.04373 0.00599 -0.00599 0.05690 -0.05915
4.61 -0.00027 -3.25372 0.03218 -0.03110 0.01157 -0.01329 0.03513 -0.04704 0.05083 -0.05083 0.00599 -0.00599 0.07087 -0.07731
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Table 44: 20{40%, 7.0{9.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.07147 1.61175 0.23892 -0.19665 0.01703 -0.01287 0.03384 -0.05325 0.36419 -0.36419 0.00572 -0.00572 0.43725 -0.41754
-1.26 -0.05607 -1.85566 0.25187 -0.20731 0.05684 -0.04295 0.01459 -0.02296 0.46489 -0.46488 0.00572 -0.00572 0.53201 -0.51137
-1.05 -0.10854 -0.76156 0.08041 -0.06619 0.03629 -0.02742 0.01919 -0.01219 0.24111 -0.24111 0.00572 -0.00572 0.25753 -0.25189
-0.84 -0.01334 -5.29980 0.13675 -0.11255 0.23884 -0.18046 0.30538 -0.19406 1.97329 -1.97327 0.00572 -0.00572 2.01567 -1.99417
-0.63 0.11557 0.54546 0.03842 -0.04667 0.01053 -0.00796 0.02916 -0.01853 0.22948 -0.22948 0.00572 -0.00572 0.23480 -0.23511
-0.42 0.13852 0.42614 0.06940 -0.08432 0.00664 -0.00879 0.00314 -0.00200 0.19279 -0.19279 0.00572 -0.00572 0.20512 -0.21070
-0.21 0.19650 0.28259 0.06680 -0.08115 0.01225 -0.01622 0.00901 -0.01419 0.13658 -0.13658 0.00572 -0.00572 0.15291 -0.16043
-0.00 0.19536 0.28151 0.07354 -0.08935 0.01523 -0.02016 0.01355 -0.02132 0.13762 -0.13762 0.00572 -0.00572 0.15747 -0.16678
0.21 0.17085 0.33248 0.07682 -0.09334 0.01409 -0.01865 0.01037 -0.01631 0.15708 -0.15708 0.00572 -0.00572 0.17583 -0.18448
0.42 -0.00222 -27.16191 4.33691 -5.26920 0.41491 -0.54914 0.19643 -0.12483 12.04722 -12.04704 0.00572 -0.00572 12.81230 -13.16104
0.63 -0.08171 -0.82272 0.05434 -0.06602 0.01490 -0.01126 0.04124 -0.02621 0.32458 -0.32457 0.00572 -0.00572 0.33205 -0.33249
0.84 0.00285 27.64845 0.64095 -0.52754 1.11947 -0.84583 1.43132 -0.90956 9.24895 -9.24882 0.00572 -0.00572 9.44753 -9.34675
1.05 -0.01021 -8.73011 0.85465 -0.70343 0.38573 -0.29145 0.20395 -0.12961 2.56253 -2.56250 0.00572 -0.00572 2.73632 -2.67637
1.26 -0.20773 -0.49402 0.06798 -0.05595 0.01534 -0.01159 0.00394 -0.00620 0.12547 -0.12547 0.00572 -0.00572 0.14370 -0.13813
1.47 0.09836 1.28663 0.17359 -0.14288 0.01238 -0.00935 0.02459 -0.03869 0.26461 -0.26461 0.00572 -0.00572 0.31771 -0.30339
1.68 0.31286 0.38374 0.05458 -0.04492 0.00294 -0.00389 0.00773 -0.01216 0.08327 -0.08327 0.00227 -0.00227 0.09993 -0.09550
1.88 0.16110 0.61801 0.08766 -0.07215 0.01495 -0.01978 0.00508 -0.00799 0.16220 -0.16220 0.00227 -0.00227 0.18506 -0.17881
2.09 0.09524 0.86790 0.09164 -0.07543 0.03125 -0.04136 0.02187 -0.01390 0.27563 -0.27563 0.00227 -0.00227 0.29297 -0.28908
2.30 0.12845 0.57182 0.01420 -0.01169 0.01875 -0.02481 0.03172 -0.02016 0.20548 -0.20548 0.00227 -0.00227 0.20926 -0.20829
2.51 0.12756 0.51385 0.03480 -0.04229 0.00721 -0.00954 0.02642 -0.01679 0.20810 -0.20810 0.00227 -0.00227 0.21277 -0.21324
2.72 0.22419 0.27247 0.04288 -0.05210 0.00543 -0.00410 0.00194 -0.00123 0.11901 -0.11901 0.00227 -0.00227 0.12665 -0.13000
2.93 0.29781 0.19979 0.04407 -0.05355 0.01070 -0.00809 0.00595 -0.00936 0.08990 -0.08990 0.00227 -0.00227 0.10089 -0.10539
3.14 0.25620 0.23445 0.05608 -0.06813 0.01538 -0.01162 0.01033 -0.01626 0.10463 -0.10463 0.00227 -0.00227 0.12017 -0.12647
3.35 0.31683 0.19214 0.04143 -0.05033 0.01006 -0.00760 0.00559 -0.00880 0.08450 -0.08450 0.00227 -0.00227 0.09484 -0.09906
3.56 0.26591 0.24203 0.03615 -0.04393 0.00458 -0.00346 0.00164 -0.00104 0.10034 -0.10033 0.00227 -0.00227 0.10679 -0.10961
3.77 0.23108 0.30314 0.01921 -0.02334 0.00398 -0.00527 0.01458 -0.00927 0.11488 -0.11488 0.00227 -0.00227 0.11748 -0.11773
3.98 0.10550 0.71636 0.01730 -0.01424 0.02282 -0.03021 0.03862 -0.02454 0.25019 -0.25019 0.00227 -0.00227 0.25478 -0.25361
4.19 0.25950 0.35285 0.03363 -0.02768 0.01147 -0.01518 0.00803 -0.00510 0.10116 -0.10116 0.00227 -0.00227 0.10754 -0.10611
4.40 0.23301 0.46862 0.06061 -0.04988 0.01033 -0.01368 0.00351 -0.00552 0.11214 -0.11214 0.00227 -0.00227 0.12796 -0.12364
4.61 -0.17054 -0.65227 0.10012 -0.08241 0.00539 -0.00714 0.01418 -0.02231 0.15276 -0.15276 0.00227 -0.00227 0.18329 -0.17516
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Table 45: 20{40%, 7.0{9.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.04604 1.26279 0.18938 -0.15586 0.01943 -0.01462 0.03836 -0.05999 0.16060 -0.16061 0.00095 -0.00095 0.25201 -0.23216
-1.26 -0.04125 -1.21963 0.17482 -0.14387 0.05678 -0.04271 0.01448 -0.02265 0.17957 -0.17958 0.00095 -0.00095 0.25738 -0.23513
-1.05 0.01774 2.26540 0.25117 -0.20671 0.16316 -0.12273 0.08519 -0.05447 0.42013 -0.42015 0.00095 -0.00095 0.52295 -0.48711
-0.84 0.01574 2.12165 0.05920 -0.04872 0.14883 -0.11195 0.18792 -0.12015 0.47877 -0.47879 0.00095 -0.00095 0.53869 -0.50851
-0.63 0.00664 4.51206 0.34164 -0.41514 0.13484 -0.10142 0.36864 -0.23571 1.15067 -1.15072 0.00095 -0.00095 1.26287 -1.24994
-0.42 0.12054 0.23566 0.04072 -0.04948 0.00558 -0.00742 0.00262 -0.00168 0.06416 -0.06416 0.00095 -0.00095 0.07625 -0.08139
-0.21 0.30103 0.09069 0.02226 -0.02705 0.00585 -0.00778 0.00430 -0.00672 0.02594 -0.02594 0.00095 -0.00095 0.03495 -0.03887
-0.00 0.42802 0.06301 0.01714 -0.02083 0.00509 -0.00676 0.00452 -0.00706 0.01830 -0.01830 0.00095 -0.00095 0.02600 -0.02942
0.21 0.27385 0.09988 0.02447 -0.02974 0.00643 -0.00855 0.00472 -0.00739 0.02851 -0.02851 0.00095 -0.00095 0.03842 -0.04273
0.42 0.07225 0.40170 0.06794 -0.08255 0.00931 -0.01238 0.00437 -0.00280 0.10705 -0.10705 0.00095 -0.00095 0.12720 -0.13578
0.63 0.08151 0.39892 0.02781 -0.03379 0.01098 -0.00826 0.03001 -0.01919 0.09367 -0.09367 0.00095 -0.00095 0.10281 -0.10175
0.84 -0.01038 -3.61239 0.08974 -0.07385 0.22559 -0.16969 0.28483 -0.18212 0.72569 -0.72572 0.00095 -0.00095 0.81652 -0.77077
1.05 0.03652 1.17844 0.12204 -0.10043 0.07928 -0.05963 0.04139 -0.02647 0.20413 -0.20414 0.00095 -0.00095 0.25409 -0.23668
1.26 -0.00090 -56.66001 8.01343 -6.59480 2.60282 -1.95780 0.66382 -1.03821 8.23112 -8.23146 0.00095 -0.00095 11.79753 -10.77772
1.47 0.05819 1.11986 0.14984 -0.12332 0.01538 -0.01157 0.03035 -0.04747 0.12707 -0.12708 0.00095 -0.00095 0.19940 -0.18369
1.68 0.09027 0.66099 0.09658 -0.07949 0.00745 -0.00991 0.01956 -0.03060 0.08209 -0.08209 0.00334 -0.00334 0.12852 -0.11876
1.88 0.09666 0.51479 0.07460 -0.06140 0.01823 -0.02423 0.00618 -0.00967 0.07708 -0.07709 0.00334 -0.00334 0.10904 -0.10200
2.09 0.07544 0.53572 0.05907 -0.04862 0.02887 -0.03838 0.02004 -0.01281 0.09953 -0.09953 0.00334 -0.00334 0.12100 -0.11797
2.30 0.06170 0.56737 0.01510 -0.01243 0.02855 -0.03796 0.04793 -0.03065 0.12282 -0.12283 0.00334 -0.00334 0.13579 -0.13279
2.51 0.13282 0.23610 0.01707 -0.02074 0.00507 -0.00674 0.01842 -0.01177 0.05761 -0.05761 0.00334 -0.00334 0.06313 -0.06280
2.72 0.15090 0.19131 0.03253 -0.03953 0.00593 -0.00446 0.00209 -0.00134 0.05114 -0.05114 0.00334 -0.00334 0.06103 -0.06489
2.93 0.18795 0.15164 0.03566 -0.04333 0.01246 -0.00937 0.00688 -0.01076 0.04131 -0.04131 0.00334 -0.00334 0.05649 -0.06163
3.14 0.20226 0.14249 0.03627 -0.04407 0.01431 -0.01077 0.00956 -0.01495 0.03847 -0.03847 0.00334 -0.00334 0.05570 -0.06142
3.35 0.17925 0.16282 0.03739 -0.04543 0.01307 -0.00983 0.00722 -0.01129 0.04331 -0.04331 0.00334 -0.00334 0.05922 -0.06461
3.56 0.17106 0.17658 0.02869 -0.03487 0.00523 -0.00393 0.00185 -0.00118 0.04511 -0.04512 0.00334 -0.00334 0.05386 -0.05726
3.77 0.04007 0.79528 0.05658 -0.06875 0.01680 -0.02233 0.06105 -0.03903 0.19097 -0.19097 0.00334 -0.00334 0.20902 -0.20792
3.98 0.11927 0.31164 0.00781 -0.00643 0.01477 -0.01964 0.02480 -0.01585 0.06354 -0.06354 0.00334 -0.00334 0.07030 -0.06876
4.19 0.07904 0.55299 0.05639 -0.04641 0.02755 -0.03663 0.01913 -0.01223 0.09500 -0.09501 0.00334 -0.00334 0.11550 -0.11262
4.40 0.04248 1.24510 0.16977 -0.13972 0.04148 -0.05514 0.01406 -0.02200 0.17541 -0.17542 0.00334 -0.00334 0.24804 -0.23201
4.61 0.05449 1.09668 0.16000 -0.13167 0.01235 -0.01642 0.03241 -0.05068 0.13599 -0.13599 0.00334 -0.00334 0.21285 -0.19668
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Table 46: 20{40%, 7.0{9.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.02598 0.64306 0.03960 -0.03259 0.00434 -0.00329 0.01050 -0.01643 0.02300 -0.02298 0.00200 -0.00200 0.04723 -0.04330
-1.26 -0.01824 -0.69468 0.04666 -0.03840 0.01620 -0.01225 0.00506 -0.00791 0.03281 -0.03279 0.00200 -0.00200 0.05955 -0.05260
-1.05 0.00667 1.68660 0.07890 -0.06493 0.05479 -0.04144 0.03504 -0.02240 0.09050 -0.09045 0.00200 -0.00200 0.13656 -0.12092
-0.84 0.00361 2.42407 0.03048 -0.02508 0.08191 -0.06195 0.12666 -0.08097 0.16973 -0.16964 0.00200 -0.00200 0.22912 -0.19951
-0.63 0.00540 1.53311 0.04957 -0.06024 0.02092 -0.01582 0.07004 -0.04477 0.11566 -0.11560 0.00200 -0.00200 0.14554 -0.13875
-0.42 0.01944 0.39330 0.02979 -0.03620 0.00439 -0.00581 0.00251 -0.00161 0.03272 -0.03271 0.00200 -0.00200 0.04459 -0.04920
-0.21 0.10690 0.08104 0.00740 -0.00899 0.00209 -0.00276 0.00187 -0.00292 0.00604 -0.00603 0.00200 -0.00200 0.01015 -0.01172
-0.00 0.22998 0.04053 0.00376 -0.00457 0.00120 -0.00159 0.00130 -0.00203 0.00282 -0.00282 0.00200 -0.00200 0.00541 -0.00629
0.21 0.13221 0.06803 0.00598 -0.00727 0.00169 -0.00224 0.00151 -0.00236 0.00488 -0.00488 0.00200 -0.00200 0.00829 -0.00955
0.42 0.04131 0.19738 0.01402 -0.01704 0.00207 -0.00273 0.00118 -0.00076 0.01540 -0.01539 0.00200 -0.00200 0.02106 -0.02322
0.63 0.01893 0.48494 0.01413 -0.01717 0.00596 -0.00451 0.01997 -0.01276 0.03297 -0.03296 0.00200 -0.00200 0.04154 -0.03960
0.84 -0.00410 -2.29087 0.02680 -0.02206 0.07203 -0.05448 0.11138 -0.07119 0.14925 -0.14917 0.00200 -0.00200 0.20147 -0.17544
1.05 -0.01236 -0.91032 0.04257 -0.03503 0.02956 -0.02236 0.01890 -0.01208 0.04883 -0.04880 0.00200 -0.00200 0.07370 -0.06526
1.26 0.00828 1.66963 0.10282 -0.08461 0.03570 -0.02700 0.01115 -0.01744 0.07229 -0.07226 0.00200 -0.00200 0.13116 -0.11584
1.47 0.04427 0.42719 0.02324 -0.01913 0.00255 -0.00193 0.00616 -0.00964 0.01350 -0.01349 0.00200 -0.00200 0.02776 -0.02546
1.68 0.02372 0.73244 0.04337 -0.03569 0.00360 -0.00476 0.01150 -0.01799 0.02528 -0.02527 0.00719 -0.00719 0.05213 -0.04807
1.88 -0.01612 -0.75934 0.05280 -0.04345 0.01387 -0.01833 0.00572 -0.00896 0.03749 -0.03747 0.00719 -0.00719 0.06686 -0.06132
2.09 -0.00234 -4.66870 0.22439 -0.18465 0.11786 -0.15582 0.09965 -0.06369 0.26053 -0.26040 0.00719 -0.00719 0.37696 -0.36096
2.30 0.00956 0.97224 0.01150 -0.00946 0.02338 -0.03091 0.04780 -0.03055 0.06467 -0.06464 0.00719 -0.00719 0.08484 -0.07879
2.51 0.00960 0.88947 0.02786 -0.03385 0.00889 -0.01175 0.03936 -0.02516 0.06523 -0.06520 0.00719 -0.00719 0.08192 -0.07887
2.72 0.03371 0.23306 0.01718 -0.02088 0.00335 -0.00253 0.00145 -0.00093 0.01881 -0.01880 0.00719 -0.00719 0.02672 -0.02913
2.93 0.04531 0.18263 0.01745 -0.02121 0.00652 -0.00493 0.00441 -0.00690 0.01411 -0.01410 0.00719 -0.00719 0.02485 -0.02779
3.14 0.05395 0.15082 0.01605 -0.01950 0.00677 -0.00512 0.00554 -0.00866 0.01189 -0.01188 0.00719 -0.00719 0.02296 -0.02597
3.35 0.05944 0.14722 0.01331 -0.01617 0.00497 -0.00376 0.00336 -0.00526 0.01076 -0.01075 0.00719 -0.00719 0.01951 -0.02169
3.56 0.02653 0.30074 0.02183 -0.02653 0.00425 -0.00322 0.00184 -0.00118 0.02390 -0.02388 0.00719 -0.00719 0.03348 -0.03658
3.77 0.02102 0.42961 0.01273 -0.01547 0.00406 -0.00537 0.01798 -0.01150 0.02981 -0.02979 0.00719 -0.00719 0.03798 -0.03660
3.98 0.00108 8.72728 0.10218 -0.08408 0.20769 -0.27459 0.42461 -0.27141 0.57454 -0.57425 0.00719 -0.00719 0.75101 -0.69710
4.19 0.00020 57.83266 2.56867 -2.11376 1.34917 -1.78381 1.14070 -0.72915 2.98245 -2.98094 0.00719 -0.00719 4.31446 -4.13131
4.40 -0.00514 -2.50135 0.16551 -0.13620 0.04347 -0.05747 0.01795 -0.02807 0.11754 -0.11748 0.00719 -0.00719 0.20850 -0.19104
4.61 -0.00420 -4.00467 0.24489 -0.20152 0.02032 -0.02686 0.06492 -0.10157 0.14274 -0.14267 0.00719 -0.00719 0.29159 -0.26843
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Table 47: 20{40%, 7.0{9.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.00571 1.09114 0.02434 -0.02003 0.00285 -0.00216 0.00755 -0.01178 0.01301 -0.01295 0.00131 -0.00131 0.02878 -0.02672
-1.26 0.00522 0.99708 0.02204 -0.01813 0.00817 -0.00618 0.00280 -0.00436 0.01426 -0.01419 0.00131 -0.00131 0.02767 -0.02428
-1.05 0.00742 0.60766 0.00958 -0.00788 0.00711 -0.00538 0.00497 -0.00318 0.01011 -0.01006 0.00131 -0.00131 0.01646 -0.01429
-0.84 -0.00329 -0.88451 0.00452 -0.00372 0.01297 -0.00981 0.02192 -0.01405 0.02315 -0.02304 0.00131 -0.00131 0.03474 -0.02898
-0.63 0.00374 0.84637 0.00968 -0.01176 0.00436 -0.00330 0.01596 -0.01023 0.02079 -0.02069 0.00131 -0.00131 0.02831 -0.02614
-0.42 0.00270 1.02120 0.02896 -0.03520 0.00456 -0.00603 0.00285 -0.00183 0.02931 -0.02917 0.00131 -0.00131 0.04158 -0.04617
-0.21 0.06316 0.07280 0.00169 -0.00206 0.00051 -0.00068 0.00050 -0.00078 0.00127 -0.00127 0.00131 -0.00131 0.00259 -0.00294
-0.00 0.19270 0.03344 0.00061 -0.00074 0.00021 -0.00027 0.00025 -0.00038 0.00042 -0.00042 0.00131 -0.00131 0.00154 -0.00163
0.21 0.06427 0.07143 0.00166 -0.00202 0.00050 -0.00066 0.00049 -0.00077 0.00125 -0.00125 0.00131 -0.00131 0.00256 -0.00290
0.42 0.00645 0.45605 0.01213 -0.01474 0.00191 -0.00252 0.00119 -0.00076 0.01228 -0.01222 0.00131 -0.00131 0.01745 -0.01937
0.63 0.00285 1.21536 0.01266 -0.01539 0.00571 -0.00432 0.02089 -0.01338 0.02720 -0.02707 0.00131 -0.00131 0.03703 -0.03419
0.84 -0.00117 -2.90372 0.01266 -0.01042 0.03634 -0.02749 0.06140 -0.03935 0.06486 -0.06454 0.00131 -0.00131 0.09726 -0.08112
1.05 -0.00399 -1.04374 0.01783 -0.01467 0.01322 -0.01000 0.00924 -0.00592 0.01881 -0.01872 0.00131 -0.00131 0.03055 -0.02650
1.26 0.00515 0.98364 0.02235 -0.01839 0.00829 -0.00627 0.00284 -0.00442 0.01446 -0.01439 0.00131 -0.00131 0.02805 -0.02461
1.47 -0.00196 -3.00377 0.07078 -0.05824 0.00829 -0.00627 0.02196 -0.03426 0.03784 -0.03766 0.00131 -0.00131 0.08363 -0.07762
1.68 -0.00458 -1.19246 0.03034 -0.02496 0.00269 -0.00355 0.00941 -0.01469 0.01629 -0.01621 0.00065 -0.00065 0.03580 -0.03338
1.88 0.00658 0.77295 0.01748 -0.01438 0.00490 -0.00648 0.00222 -0.00346 0.01143 -0.01138 0.00065 -0.00065 0.02158 -0.01976
2.09 0.00570 0.77193 0.01246 -0.01026 0.00699 -0.00924 0.00646 -0.00414 0.01333 -0.01326 0.00065 -0.00065 0.02059 -0.01960
2.30 0.00463 0.76484 0.00321 -0.00264 0.00698 -0.00922 0.01558 -0.00999 0.01663 -0.01655 0.00065 -0.00065 0.02406 -0.02159
2.51 0.00376 0.86069 0.00962 -0.01169 0.00328 -0.00434 0.01587 -0.01017 0.02075 -0.02065 0.00065 -0.00065 0.02803 -0.02618
2.72 0.01392 0.22975 0.00562 -0.00683 0.00117 -0.00089 0.00055 -0.00035 0.00567 -0.00564 0.00065 -0.00065 0.00811 -0.00893
2.93 0.02805 0.13624 0.00381 -0.00463 0.00152 -0.00115 0.00113 -0.00176 0.00284 -0.00282 0.00065 -0.00065 0.00516 -0.00585
3.14 0.04130 0.09818 0.00283 -0.00344 0.00128 -0.00097 0.00114 -0.00178 0.00193 -0.00192 0.00065 -0.00065 0.00389 -0.00448
3.35 0.02493 0.15434 0.00429 -0.00521 0.00171 -0.00129 0.00127 -0.00198 0.00319 -0.00318 0.00065 -0.00065 0.00579 -0.00658
3.56 0.01508 0.22351 0.00519 -0.00631 0.00108 -0.00082 0.00051 -0.00033 0.00523 -0.00521 0.00065 -0.00065 0.00750 -0.00825
3.77 0.00709 0.50913 0.00510 -0.00620 0.00174 -0.00230 0.00841 -0.00539 0.01100 -0.01095 0.00065 -0.00065 0.01487 -0.01389
3.98 0.00160 2.15717 0.00931 -0.00766 0.02021 -0.02672 0.04515 -0.02893 0.04819 -0.04795 0.00065 -0.00065 0.06969 -0.06253
4.19 -0.00418 -0.95240 0.01702 -0.01400 0.00955 -0.01262 0.00882 -0.00565 0.01819 -0.01811 0.00065 -0.00065 0.02811 -0.02675
4.40 0.00432 1.17638 0.02664 -0.02192 0.00747 -0.00988 0.00338 -0.00527 0.01742 -0.01734 0.00065 -0.00065 0.03288 -0.03012
4.61 0.00520 1.44112 0.02674 -0.02201 0.00237 -0.00313 0.00830 -0.01295 0.01436 -0.01429 0.00065 -0.00065 0.03156 -0.02943
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Table 48: 20{40%, 7.0{9.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00052 -3.03669 0.02696 -0.02218 0.00590 -0.00427 0.01108 -0.01864 0.02735 -0.02549 0.01223 -0.01223 0.04221 -0.04071
-1.26 0.00059 2.59102 0.01971 -0.01622 0.01366 -0.00988 0.00331 -0.00557 0.02422 -0.02258 0.01223 -0.01223 0.03636 -0.03242
-1.05 -0.00102 -1.02270 0.00711 -0.00585 0.00985 -0.00713 0.00526 -0.00313 0.01423 -0.01327 0.01223 -0.01223 0.02296 -0.02050
-0.84 0.00202 0.62815 0.00075 -0.00062 0.00402 -0.00291 0.00519 -0.00308 0.00725 -0.00676 0.01223 -0.01223 0.01567 -0.01461
-0.63 -0.00126 -0.60038 0.00292 -0.00355 0.00246 -0.00178 0.00688 -0.00409 0.01179 -0.01100 0.01223 -0.01223 0.01872 -0.01740
-0.42 0.00005 16.97435 0.15932 -0.19365 0.04483 -0.06196 0.02239 -0.01331 0.30125 -0.28083 0.01223 -0.01223 0.34466 -0.34717
-0.21 0.01167 0.14936 0.00093 -0.00113 0.00050 -0.00069 0.00036 -0.00061 0.00130 -0.00121 0.01223 -0.01223 0.01235 -0.01237
-0.00 0.09367 0.04559 0.00013 -0.00015 0.00008 -0.00011 0.00007 -0.00011 0.00016 -0.00015 0.01223 -0.01223 0.01223 -0.01223
0.21 0.01115 0.15743 0.00097 -0.00118 0.00053 -0.00073 0.00038 -0.00064 0.00136 -0.00127 0.01223 -0.01223 0.01236 -0.01239
0.42 0.00020 4.14661 0.03896 -0.04736 0.01096 -0.01515 0.00548 -0.00326 0.07367 -0.06868 0.01223 -0.01223 0.08512 -0.08572
0.63 0.00065 1.65759 0.00562 -0.00683 0.00473 -0.00342 0.01324 -0.00787 0.02269 -0.02115 0.01223 -0.01223 0.02989 -0.02678
0.84 -0.00034 -2.94403 0.00444 -0.00365 0.02379 -0.01721 0.03073 -0.01826 0.04294 -0.04003 0.01223 -0.01223 0.05936 -0.04894
1.05 0.00074 1.94777 0.00983 -0.00808 0.01362 -0.00985 0.00727 -0.00432 0.01967 -0.01833 0.01223 -0.01223 0.02952 -0.02582
1.26 -0.00091 -1.56894 0.01290 -0.01062 0.00894 -0.00647 0.00217 -0.00365 0.01586 -0.01478 0.01223 -0.01223 0.02553 -0.02315
1.47 -0.00035 -5.02509 0.04024 -0.03311 0.00881 -0.00637 0.01654 -0.02782 0.04082 -0.03805 0.01223 -0.01223 0.06153 -0.05923
1.68 -0.00005 -41.54073 0.31093 -0.25582 0.04924 -0.06806 0.12779 -0.21497 0.31612 -0.29469 0.00730 -0.00730 0.46413 -0.45076
1.88 0.00141 1.19160 0.00831 -0.00683 0.00416 -0.00575 0.00140 -0.00235 0.01026 -0.00957 0.00730 -0.00730 0.01571 -0.01517
2.09 -0.00087 -1.26822 0.00831 -0.00684 0.00833 -0.01152 0.00615 -0.00366 0.01675 -0.01562 0.00730 -0.00730 0.02259 -0.02213
2.30 -0.00109 -0.79147 0.00139 -0.00114 0.00539 -0.00745 0.00962 -0.00572 0.01352 -0.01260 0.00730 -0.00730 0.01896 -0.01736
2.51 -0.00055 -1.63344 0.00665 -0.00809 0.00405 -0.00560 0.01567 -0.00932 0.02692 -0.02509 0.00730 -0.00730 0.03292 -0.02943
2.72 0.00500 0.26448 0.00159 -0.00193 0.00062 -0.00045 0.00022 -0.00013 0.00300 -0.00280 0.00730 -0.00730 0.00808 -0.00806
2.93 0.01117 0.16689 0.00097 -0.00118 0.00073 -0.00053 0.00038 -0.00064 0.00135 -0.00126 0.00730 -0.00730 0.00753 -0.00755
3.14 0.01617 0.12841 0.00074 -0.00089 0.00062 -0.00045 0.00039 -0.00066 0.00094 -0.00087 0.00730 -0.00730 0.00743 -0.00745
3.35 0.00734 0.22442 0.00148 -0.00180 0.00110 -0.00080 0.00058 -0.00098 0.00206 -0.00192 0.00730 -0.00730 0.00783 -0.00786
3.56 0.00140 0.73243 0.00570 -0.00693 0.00222 -0.00160 0.00080 -0.00048 0.01076 -0.01003 0.00730 -0.00730 0.01439 -0.01431
3.77 -0.00063 -1.49938 0.00581 -0.00707 0.00354 -0.00490 0.01369 -0.00814 0.02352 -0.02192 0.00730 -0.00730 0.02899 -0.02596
3.98 -0.00017 -6.98288 0.00909 -0.00748 0.03527 -0.04876 0.06298 -0.03744 0.08852 -0.08252 0.00730 -0.00730 0.11482 -0.10343
4.19 0.00059 2.64979 0.01232 -0.01014 0.01235 -0.01707 0.00912 -0.00542 0.02483 -0.02315 0.00730 -0.00730 0.03252 -0.03182
4.40 -0.00026 -5.33259 0.04567 -0.03758 0.02289 -0.03165 0.00768 -0.01291 0.05645 -0.05262 0.00730 -0.00730 0.07687 -0.07350
4.61 0.00334 1.01821 0.00423 -0.00348 0.00067 -0.00093 0.00174 -0.00292 0.00430 -0.00401 0.00730 -0.00730 0.00965 -0.00953
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Table 49: 20{40%, 9.0{12.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.04946 -4.50117 0.44682 -0.71387 0.02864 -0.03354 0.06040 -0.08078 0.56262 -0.56260 0.00689 -0.00689 0.72160 -0.91314
-1.26 -0.09263 -2.16825 0.19731 -0.31524 0.04003 -0.04689 0.01091 -0.01459 0.30081 -0.30081 0.00689 -0.00689 0.36220 -0.43854
-1.05 -0.10934 -1.46598 0.10330 -0.16505 0.04192 -0.04910 0.02000 -0.01495 0.25578 -0.25577 0.00689 -0.00689 0.27982 -0.30878
-0.84 -0.10536 -1.28930 0.02241 -0.03581 0.03519 -0.04122 0.04060 -0.03035 0.26695 -0.26695 0.00689 -0.00689 0.27331 -0.27425
-0.63 -0.03694 -3.27677 0.30191 -0.18897 0.03834 -0.04491 0.09576 -0.07160 0.76648 -0.76646 0.00689 -0.00689 0.83026 -0.79395
-0.42 0.07311 1.55749 0.33033 -0.20676 0.02269 -0.01937 0.00625 -0.00467 0.38975 -0.38974 0.00689 -0.00689 0.51149 -0.44169
-0.21 0.22680 0.47288 0.14538 -0.09100 0.01915 -0.01635 0.00965 -0.01290 0.12622 -0.12621 0.00689 -0.00689 0.19384 -0.15714
-0.00 0.29326 0.36557 0.12307 -0.07703 0.01831 -0.01563 0.01115 -0.01491 0.09777 -0.09777 0.00689 -0.00689 0.15879 -0.12652
0.21 0.21027 0.51807 0.15681 -0.09815 0.02066 -0.01764 0.01040 -0.01392 0.13614 -0.13614 0.00689 -0.00689 0.20906 -0.16947
0.42 -0.01838 -6.31079 1.31409 -0.82250 0.09027 -0.07707 0.02487 -0.01860 1.55048 -1.55044 0.00689 -0.00689 2.03461 -1.75691
0.63 -0.19142 -0.67105 0.05827 -0.03647 0.00740 -0.00867 0.01848 -0.01382 0.14792 -0.14792 0.00689 -0.00689 0.16038 -0.15338
0.84 -0.15300 -0.97216 0.01543 -0.02466 0.02424 -0.02839 0.02796 -0.02090 0.18383 -0.18383 0.00689 -0.00689 0.18828 -0.18892
1.05 -0.04922 -3.48432 0.22951 -0.36669 0.09313 -0.10908 0.04443 -0.03322 0.56827 -0.56826 0.00689 -0.00689 0.62154 -0.68588
1.26 0.10127 1.99813 0.18048 -0.28835 0.03662 -0.04289 0.00998 -0.01334 0.27515 -0.27515 0.00689 -0.00689 0.33132 -0.40115
1.47 -0.17995 -1.34704 0.12280 -0.19619 0.00787 -0.00922 0.01660 -0.02220 0.15462 -0.15462 0.00689 -0.00689 0.19843 -0.25105
1.68 -0.11186 -2.04794 0.19754 -0.31561 0.01483 -0.01266 0.02670 -0.03571 0.24895 -0.24894 0.00118 -0.00118 0.31927 -0.40375
1.88 -0.07995 -2.40869 0.22859 -0.36521 0.05432 -0.04638 0.01264 -0.01690 0.34928 -0.34927 0.00118 -0.00118 0.42114 -0.50775
2.09 0.27403 0.59513 0.04122 -0.06586 0.01959 -0.01673 0.00798 -0.00597 0.10234 -0.10234 0.00118 -0.00118 0.11235 -0.12299
2.30 0.45770 0.31615 0.00516 -0.00824 0.00949 -0.00810 0.00935 -0.00699 0.06159 -0.06159 0.00118 -0.00118 0.06323 -0.06306
2.51 0.29805 0.42844 0.03742 -0.02342 0.00557 -0.00475 0.01187 -0.00887 0.09508 -0.09508 0.00118 -0.00118 0.10303 -0.09845
2.72 0.16104 0.73381 0.14997 -0.09387 0.00880 -0.01030 0.00284 -0.00212 0.17681 -0.17680 0.00118 -0.00118 0.23203 -0.20046
2.93 0.48333 0.24169 0.06822 -0.04270 0.00767 -0.00899 0.00453 -0.00605 0.05910 -0.05910 0.00118 -0.00118 0.09070 -0.07372
3.14 0.34402 0.33736 0.10492 -0.06567 0.01332 -0.01561 0.00950 -0.01271 0.08312 -0.08312 0.00118 -0.00118 0.13486 -0.10783
3.35 0.35274 0.33293 0.09348 -0.05851 0.01051 -0.01231 0.00620 -0.00830 0.08098 -0.08097 0.00118 -0.00118 0.12428 -0.10101
3.56 0.26435 0.46525 0.09136 -0.05718 0.00536 -0.00628 0.00173 -0.00129 0.10771 -0.10770 0.00118 -0.00118 0.14135 -0.12212
3.77 0.31310 0.43122 0.03562 -0.02230 0.00530 -0.00452 0.01130 -0.00845 0.09051 -0.09051 0.00118 -0.00118 0.09807 -0.09371
3.98 0.21267 0.69156 0.01110 -0.01774 0.02042 -0.01744 0.02011 -0.01504 0.13255 -0.13255 0.00118 -0.00118 0.13607 -0.13570
4.19 0.03232 5.36643 0.34949 -0.55837 0.16610 -0.14182 0.06765 -0.05058 0.86772 -0.86770 0.00118 -0.00118 0.95250 -1.04276
4.40 0.02421 8.42221 0.75506 -1.20633 0.17943 -0.15320 0.04174 -0.05583 1.15370 -1.15367 0.00118 -0.00118 1.39107 -1.67713
4.61 -0.26215 -0.81862 0.08429 -0.13467 0.00633 -0.00540 0.01139 -0.01524 0.10623 -0.10623 0.00118 -0.00118 0.13624 -0.17229

Table 50: 20{40%, 9.0{12.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2 =y � � f 2 =y + � f 3 =y � � f 3 =y + � f 4 =y � � f 4 =y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.11557 -0.95296 0.09801 -0.15743 0.00891 -0.01008 0.01930 -0.02523 0.06845 -0.06845 0.00050 -0.00050 0.12142 -0.17380
-1.26 -0.00228 -43.07028 4.10544 -6.59443 1.18089 -1.33708 0.33067 -0.43223 3.47295 -3.47295 0.00050 -0.00050 5.51542 -7.58436
-1.05 0.04475 1.75514 0.12940 -0.20785 0.07444 -0.08429 0.03567 -0.02729 0.17819 -0.17819 0.00050 -0.00050 0.23518 -0.28775
-0.84 0.01095 5.90616 0.11051 -0.17751 0.24603 -0.27857 0.28504 -0.21807 0.73518 -0.73518 0.00050 -0.00050 0.83335 -0.83495
-0.63 -0.03736 -1.54029 0.15384 -0.09578 0.02755 -0.03119 0.06912 -0.05287 0.21816 -0.21816 0.00050 -0.00050 0.27713 -0.24604
-0.42 0.21554 0.25892 0.05774 -0.03595 0.00541 -0.00478 0.00155 -0.00118 0.03827 -0.03827 0.00050 -0.00050 0.06950 -0.05274
-0.21 0.34891 0.15265 0.04870 -0.03032 0.00874 -0.00772 0.00468 -0.00612 0.02384 -0.02384 0.00050 -0.00050 0.05513 -0.03981
-0.00 0.47210 0.11012 0.03940 -0.02453 0.00799 -0.00706 0.00517 -0.00676 0.01768 -0.01768 0.00050 -0.00050 0.04422 -0.03178
0.21 0.35559 0.15041 0.04779 -0.02975 0.00858 -0.00758 0.00460 -0.00601 0.02340 -0.02340 0.00050 -0.00050 0.05409 -0.03907
0.42 0.08492 0.65609 0.14657 -0.09125 0.01372 -0.01212 0.00393 -0.00301 0.09713 -0.09713 0.00050 -0.00050 0.17641 -0.13385
0.63 0.03596 1.72779 0.15983 -0.09950 0.02862 -0.03241 0.07180 -0.05493 0.22665 -0.22665 0.00050 -0.00050 0.28790 -0.25561
0.84 -0.17043 -0.41038 0.00710 -0.01141 0.01581 -0.01790 0.01832 -0.01402 0.04725 -0.04725 0.00050 -0.00050 0.05356 -0.05366
1.05 -0.07397 -1.09713 0.07827 -0.12573 0.04503 -0.05099 0.02157 -0.01651 0.10779 -0.10779 0.00050 -0.00050 0.14226 -0.17406
1.26 -0.01989 -4.91324 0.47095 -0.75648 0.13547 -0.15338 0.03793 -0.04958 0.39840 -0.39840 0.00050 -0.00050 0.63270 -0.87004
1.47 -0.11772 -1.03806 0.09622 -0.15456 0.00874 -0.00990 0.01895 -0.02477 0.06720 -0.06720 0.00050 -0.00050 0.11921 -0.17064
1.68 -0.00583 -19.76442 1.94347 -3.12174 0.19996 -0.17661 0.38275 -0.50031 1.36006 -1.36006 0.00070 -0.00070 2.41109 -3.44623
1.88 0.06175 1.55313 0.15172 -0.24371 0.04941 -0.04364 0.01222 -0.01597 0.12902 -0.12902 0.00070 -0.00070 0.20557 -0.27965
2.09 0.07079 1.11203 0.08179 -0.13138 0.05328 -0.04705 0.02254 -0.01725 0.11336 -0.11336 0.00070 -0.00070 0.15128 -0.18061
2.30 0.14572 0.47124 0.00831 -0.01334 0.02094 -0.01849 0.02143 -0.01639 0.05554 -0.05554 0.00070 -0.00070 0.06366 -0.06224
2.51 0.15922 0.38314 0.03610 -0.02248 0.00732 -0.00646 0.01622 -0.01241 0.05129 -0.05129 0.00070 -0.00070 0.06520 -0.05773
2.72 0.12318 0.45200 0.10104 -0.06290 0.00836 -0.00946 0.00271 -0.00207 0.06683 -0.06683 0.00070 -0.00070 0.12146 -0.09229
2.93 0.22502 0.24711 0.07552 -0.04701 0.01198 -0.01356 0.00726 -0.00949 0.03679 -0.03679 0.00070 -0.00070 0.08516 -0.06195
3.14 0.32356 0.17552 0.05749 -0.03579 0.01029 -0.01166 0.00755 -0.00986 0.02563 -0.02563 0.00070 -0.00070 0.06423 -0.04660
3.35 0.33310 0.17356 0.05101 -0.03176 0.00809 -0.00916 0.00491 -0.00641 0.02485 -0.02485 0.00070 -0.00070 0.05753 -0.04185
3.56 0.11224 0.50935 0.11089 -0.06903 0.00917 -0.01038 0.00297 -0.00227 0.07334 -0.07334 0.00070 -0.00070 0.13330 -0.10128
3.77 0.17953 0.35035 0.03202 -0.01993 0.00649 -0.00573 0.01438 -0.01100 0.04549 -0.04549 0.00070 -0.00070 0.05783 -0.05120
3.98 0.16695 0.42488 0.00725 -0.01165 0.01828 -0.01614 0.01870 -0.01431 0.04848 -0.04848 0.00070 -0.00070 0.05556 -0.05433
4.19 -0.00003 -3002.56909 207.65552 -333.55011 135.26048 -119.46039 57.23696 -43.78777 287.79736 -287.79736 0.00070 -0.00070 384.08282 -458.55334
4.40 0.13578 0.74954 0.06900 -0.11083 0.02247 -0.01985 0.00556 -0.00726 0.05867 -0.05867 0.00070 -0.00070 0.09348 -0.12717
4.61 0.06625 1.73887 0.17099 -0.27465 0.01759 -0.01554 0.03367 -0.04402 0.11966 -0.11966 0.00070 -0.00070 0.21213 -0.30320
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Table 51: 20{40%, 9.0{12.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.03276 1.00228 0.04055 -0.06435 0.00403 -0.00476 0.01051 -0.01375 0.01949 -0.01951 0.00059 -0.00059 0.04638 -0.06881
-1.26 -0.03302 -0.72106 0.03327 -0.05280 0.01046 -0.01237 0.00353 -0.00461 0.01937 -0.01939 0.00059 -0.00059 0.04006 -0.05778
-1.05 0.02928 0.78401 0.02319 -0.03680 0.01458 -0.01725 0.00842 -0.00644 0.02202 -0.02204 0.00059 -0.00059 0.03614 -0.04668
-0.84 0.00636 2.69960 0.02233 -0.03544 0.05434 -0.06428 0.07588 -0.05799 0.10282 -0.10293 0.00059 -0.00059 0.14065 -0.13909
-0.63 0.01433 1.14114 0.04648 -0.02928 0.00921 -0.01089 0.02784 -0.02128 0.04642 -0.04647 0.00059 -0.00059 0.07194 -0.05991
-0.42 0.02462 0.60745 0.05857 -0.03691 0.00634 -0.00536 0.00209 -0.00160 0.02750 -0.02752 0.00059 -0.00059 0.06505 -0.04638
-0.21 0.15785 0.11399 0.01247 -0.00786 0.00259 -0.00219 0.00160 -0.00209 0.00434 -0.00435 0.00059 -0.00059 0.01357 -0.00950
-0.00 0.33647 0.06009 0.00641 -0.00404 0.00150 -0.00127 0.00112 -0.00147 0.00205 -0.00205 0.00059 -0.00059 0.00701 -0.00496
0.21 0.16550 0.10915 0.01190 -0.00750 0.00247 -0.00209 0.00152 -0.00199 0.00414 -0.00415 0.00059 -0.00059 0.01294 -0.00906
0.42 0.03391 0.46065 0.04252 -0.02679 0.00460 -0.00389 0.00152 -0.00116 0.01996 -0.01998 0.00059 -0.00059 0.04723 -0.03367
0.63 0.00105 16.09724 0.63211 -0.39828 0.12522 -0.14812 0.37861 -0.28937 0.63135 -0.63201 0.00059 -0.00059 0.97836 -0.81471
0.84 0.01166 1.64079 0.01217 -0.01931 0.02961 -0.03503 0.04135 -0.03160 0.05603 -0.05609 0.00059 -0.00059 0.07665 -0.07580
1.05 -0.01837 -1.15566 0.03696 -0.05865 0.02324 -0.02749 0.01342 -0.01026 0.03509 -0.03512 0.00059 -0.00059 0.05760 -0.07440
1.26 0.03293 0.84206 0.03337 -0.05296 0.01049 -0.01241 0.00354 -0.00463 0.01943 -0.01945 0.00059 -0.00059 0.04017 -0.05795
1.47 -0.02783 -1.11783 0.04773 -0.07575 0.00474 -0.00561 0.01237 -0.01619 0.02295 -0.02297 0.00059 -0.00059 0.05460 -0.08100
1.68 0.00241 13.42146 0.55037 -0.87348 0.06466 -0.05466 0.14265 -0.18664 0.26550 -0.26578 0.00093 -0.00093 0.63082 -0.93350
1.88 0.01205 2.11941 0.09114 -0.14465 0.03390 -0.02865 0.00966 -0.01264 0.05354 -0.05359 0.00093 -0.00093 0.11143 -0.15741
2.09 -0.01801 -1.13809 0.03770 -0.05983 0.02804 -0.02370 0.01369 -0.01046 0.03618 -0.03622 0.00093 -0.00093 0.06087 -0.07459
2.30 0.01439 1.26349 0.00986 -0.01565 0.02839 -0.02400 0.03351 -0.02561 0.04581 -0.04585 0.00093 -0.00093 0.06423 -0.05983
2.51 -0.00094 -17.21125 0.71002 -0.44738 0.16638 -0.14065 0.42528 -0.32504 0.71149 -0.71224 0.00093 -0.00093 1.10404 -0.91262
2.72 0.03139 0.48347 0.04595 -0.02895 0.00420 -0.00497 0.00164 -0.00126 0.02150 -0.02152 0.00093 -0.00093 0.05094 -0.03645
2.93 0.09233 0.18780 0.02132 -0.01344 0.00374 -0.00443 0.00273 -0.00357 0.00737 -0.00737 0.00093 -0.00093 0.02305 -0.01637
3.14 0.09594 0.17579 0.02246 -0.01415 0.00445 -0.00526 0.00393 -0.00514 0.00711 -0.00712 0.00093 -0.00093 0.02432 -0.01749
3.35 0.03631 0.44739 0.05422 -0.03417 0.00951 -0.01125 0.00694 -0.00909 0.01873 -0.01875 0.00093 -0.00093 0.05857 -0.04158
3.56 0.05899 0.27679 0.02445 -0.01540 0.00224 -0.00265 0.00087 -0.00067 0.01144 -0.01145 0.00093 -0.00093 0.02711 -0.01941
3.77 0.01284 1.33256 0.05189 -0.03269 0.01216 -0.01028 0.03108 -0.02375 0.05199 -0.05205 0.00093 -0.00093 0.08069 -0.06670
3.98 0.03760 0.51989 0.00377 -0.00599 0.01087 -0.00919 0.01283 -0.00980 0.01753 -0.01755 0.00093 -0.00093 0.02460 -0.02292
4.19 -0.00670 -3.35393 0.10128 -0.16073 0.07533 -0.06368 0.03677 -0.02811 0.09720 -0.09731 0.00093 -0.00093 0.16350 -0.20037
4.40 -0.02785 -0.89387 0.03945 -0.06260 0.01467 -0.01240 0.00418 -0.00547 0.02317 -0.02320 0.00093 -0.00093 0.04823 -0.06813
4.61 -0.00536 -6.32290 0.24784 -0.39335 0.02912 -0.02462 0.06424 -0.08405 0.11956 -0.11969 0.00093 -0.00093 0.28407 -0.42038
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Table 52: 20{40%, 9.0{12.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00235 -4.56212 0.07664 -0.12279 0.00809 -0.00959 0.02333 -0.03024 0.03358 -0.03370 0.00035 -0.00035 0.08724 -0.13122
-1.26 -0.00549 -1.48615 0.02715 -0.04350 0.00908 -0.01076 0.00338 -0.00438 0.01440 -0.01445 0.00035 -0.00035 0.03223 -0.04729
-1.05 0.00486 1.72917 0.01896 -0.03038 0.01268 -0.01502 0.00801 -0.00618 0.01639 -0.01645 0.00035 -0.00035 0.02921 -0.03818
-0.84 -0.00287 -1.99616 0.00671 -0.01075 0.01736 -0.02057 0.02652 -0.02047 0.02813 -0.02824 0.00035 -0.00035 0.04291 -0.04189
-0.63 0.00259 2.31502 0.03526 -0.02201 0.00736 -0.00872 0.02434 -0.01878 0.03178 -0.03190 0.00035 -0.00035 0.05386 -0.04394
-0.42 0.00191 2.72749 0.10345 -0.06456 0.01181 -0.00997 0.00426 -0.00329 0.04386 -0.04402 0.00035 -0.00035 0.11306 -0.07884
-0.21 0.10137 0.10307 0.00266 -0.00166 0.00058 -0.00049 0.00040 -0.00051 0.00084 -0.00084 0.00035 -0.00035 0.00290 -0.00202
-0.00 0.27720 0.05310 0.00107 -0.00067 0.00026 -0.00022 0.00022 -0.00028 0.00031 -0.00031 0.00035 -0.00035 0.00121 -0.00089
0.21 0.08946 0.11193 0.00302 -0.00188 0.00066 -0.00056 0.00045 -0.00058 0.00095 -0.00095 0.00035 -0.00035 0.00328 -0.00229
0.42 0.01334 0.48802 0.01482 -0.00925 0.00169 -0.00143 0.00061 -0.00047 0.00628 -0.00631 0.00035 -0.00035 0.01620 -0.01130
0.63 -0.00495 -1.13110 0.01844 -0.01151 0.00385 -0.00456 0.01273 -0.00982 0.01662 -0.01668 0.00035 -0.00035 0.02816 -0.02298
0.84 0.01661 0.50660 0.00116 -0.00186 0.00300 -0.00356 0.00459 -0.00354 0.00486 -0.00488 0.00035 -0.00035 0.00743 -0.00725
1.05 0.00792 1.26096 0.01164 -0.01865 0.00778 -0.00922 0.00492 -0.00379 0.01006 -0.01010 0.00035 -0.00035 0.01793 -0.02344
1.26 -0.00374 -2.09355 0.03987 -0.06388 0.01333 -0.01580 0.00496 -0.00643 0.02115 -0.02123 0.00035 -0.00035 0.04732 -0.06944
1.47 0.00788 1.74856 0.02290 -0.03669 0.00242 -0.00287 0.00697 -0.00903 0.01003 -0.01007 0.00035 -0.00035 0.02607 -0.03921
1.68 -0.00468 -2.28340 0.03852 -0.06171 0.00482 -0.00407 0.01173 -0.01520 0.01694 -0.01700 0.00218 -0.00218 0.04400 -0.06595
1.88 -0.00135 -6.44568 0.11082 -0.17756 0.04390 -0.03705 0.01380 -0.01788 0.05933 -0.05955 0.00218 -0.00218 0.13388 -0.19176
2.09 -0.00170 -4.45410 0.05413 -0.08672 0.04289 -0.03619 0.02287 -0.01764 0.04734 -0.04752 0.00218 -0.00218 0.08682 -0.10680
2.30 0.00315 2.10666 0.00611 -0.00979 0.01873 -0.01581 0.02415 -0.01863 0.02585 -0.02595 0.00218 -0.00218 0.04055 -0.03703
2.51 0.00412 1.52634 0.02214 -0.01382 0.00547 -0.00462 0.01528 -0.01179 0.02002 -0.02010 0.00218 -0.00218 0.03405 -0.02757
2.72 0.02751 0.25674 0.00718 -0.00448 0.00069 -0.00082 0.00030 -0.00023 0.00304 -0.00305 0.00218 -0.00218 0.00813 -0.00591
2.93 0.04239 0.19550 0.00637 -0.00397 0.00118 -0.00139 0.00095 -0.00123 0.00199 -0.00199 0.00218 -0.00218 0.00718 -0.00529
3.14 0.07461 0.12781 0.00396 -0.00247 0.00083 -0.00098 0.00081 -0.00104 0.00113 -0.00114 0.00218 -0.00218 0.00480 -0.00377
3.35 0.05307 0.17106 0.00508 -0.00317 0.00094 -0.00111 0.00076 -0.00098 0.00159 -0.00159 0.00218 -0.00218 0.00588 -0.00442
3.56 0.00547 1.05983 0.03615 -0.02256 0.00348 -0.00413 0.00149 -0.00115 0.01527 -0.01533 0.00218 -0.00218 0.03948 -0.02770
3.77 0.01008 0.70193 0.00906 -0.00565 0.00224 -0.00189 0.00625 -0.00482 0.00819 -0.00822 0.00218 -0.00218 0.01407 -0.01145
3.98 -0.00657 -0.87111 0.00293 -0.00470 0.00900 -0.00759 0.01160 -0.00895 0.01242 -0.01246 0.00218 -0.00218 0.01957 -0.01788
4.19 0.00228 3.76261 0.04046 -0.06483 0.03206 -0.02706 0.01709 -0.01319 0.03539 -0.03552 0.00218 -0.00218 0.06492 -0.07985
4.40 -0.00081 -11.95136 0.18315 -0.29345 0.07256 -0.06123 0.02280 -0.02955 0.09806 -0.09842 0.00218 -0.00218 0.22125 -0.31690
4.61 0.00066 19.70056 0.27254 -0.43666 0.03411 -0.02879 0.08297 -0.10753 0.11984 -0.12028 0.00218 -0.00218 0.31095 -0.46641
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Table 53: 20{40%, 9.0{12.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00331 -0.00000 0.00537 -0.00803 0.00096 -0.00071 0.00164 -0.00296 0.00453 -0.00424 0.00273 -0.00273 0.00777 -0.00996
-1.26 -0.00033 -8.95037 0.04404 -0.06587 0.02500 -0.01846 0.00549 -0.00992 0.04501 -0.04209 0.00273 -0.00273 0.06803 -0.08098
-1.05 -0.00170 -0.96158 0.00533 -0.00798 0.00605 -0.00447 0.00314 -0.00174 0.00887 -0.00830 0.00273 -0.00273 0.01269 -0.01276
-0.84 0.00196 1.22252 0.00097 -0.00145 0.00426 -0.00314 0.00535 -0.00296 0.00780 -0.00729 0.00273 -0.00273 0.01077 -0.00902
-0.63 -0.00053 -3.17412 0.01594 -0.01066 0.00605 -0.00447 0.01645 -0.00911 0.02937 -0.02747 0.00273 -0.00273 0.03784 -0.03128
-0.42 0.00046 3.79262 0.03922 -0.02622 0.00508 -0.00687 0.00242 -0.00134 0.03381 -0.03161 0.00273 -0.00273 0.05216 -0.04175
-0.21 0.01671 0.23491 0.00149 -0.00099 0.00037 -0.00050 0.00024 -0.00043 0.00095 -0.00089 0.00273 -0.00273 0.00328 -0.00310
-0.00 0.14257 0.07110 0.00019 -0.00013 0.00005 -0.00007 0.00004 -0.00008 0.00011 -0.00010 0.00273 -0.00273 0.00274 -0.00273
0.21 0.01571 0.25851 0.00158 -0.00106 0.00039 -0.00053 0.00025 -0.00046 0.00101 -0.00094 0.00273 -0.00273 0.00334 -0.00315
0.42 -0.00137 -1.13045 0.01329 -0.00888 0.00172 -0.00233 0.00082 -0.00045 0.01145 -0.01071 0.00273 -0.00273 0.01785 -0.01437
0.63 0.00178 1.31158 0.00473 -0.00316 0.00180 -0.00133 0.00488 -0.00270 0.00872 -0.00815 0.00273 -0.00273 0.01153 -0.00964
0.84 -0.00105 -1.56828 0.00181 -0.00271 0.00795 -0.00587 0.00999 -0.00553 0.01456 -0.01362 0.00273 -0.00273 0.01965 -0.01629
1.05 -0.00139 -1.39893 0.00653 -0.00976 0.00741 -0.00547 0.00385 -0.00213 0.01086 -0.01016 0.00273 -0.00273 0.01542 -0.01550
1.26 -0.00332 -0.00000 0.00443 -0.00663 0.00252 -0.00186 0.00055 -0.00100 0.00453 -0.00424 0.00273 -0.00273 0.00736 -0.00859
1.47 0.00806 0.84805 0.00220 -0.00330 0.00040 -0.00029 0.00067 -0.00121 0.00186 -0.00174 0.00273 -0.00273 0.00405 -0.00479
1.68 -0.00332 -0.00000 0.00536 -0.00802 0.00071 -0.00096 0.00163 -0.00295 0.00453 -0.00424 0.00484 -0.00484 0.00871 -0.01074
1.88 -0.00087 -2.84720 0.01695 -0.02535 0.00710 -0.00962 0.00211 -0.00382 0.01741 -0.01628 0.00484 -0.00484 0.02586 -0.03222
2.09 0.00051 5.42354 0.01798 -0.02689 0.01507 -0.02041 0.01060 -0.00587 0.03011 -0.02815 0.00484 -0.00484 0.03991 -0.04461
2.30 0.00252 1.05529 0.00076 -0.00113 0.00245 -0.00332 0.00417 -0.00231 0.00611 -0.00571 0.00484 -0.00484 0.00920 -0.00858
2.51 0.00281 0.90909 0.00299 -0.00200 0.00084 -0.00114 0.00309 -0.00171 0.00552 -0.00517 0.00484 -0.00484 0.00855 -0.00764
2.72 0.00662 0.42399 0.00275 -0.00184 0.00048 -0.00036 0.00017 -0.00009 0.00237 -0.00221 0.00484 -0.00484 0.00607 -0.00564
2.93 0.02150 0.21869 0.00116 -0.00077 0.00039 -0.00029 0.00018 -0.00033 0.00073 -0.00069 0.00484 -0.00484 0.00505 -0.00497
3.14 0.02425 0.19415 0.00112 -0.00075 0.00043 -0.00031 0.00024 -0.00044 0.00065 -0.00061 0.00484 -0.00484 0.00503 -0.00496
3.35 0.00845 0.39950 0.00294 -0.00197 0.00099 -0.00073 0.00047 -0.00085 0.00186 -0.00174 0.00484 -0.00484 0.00606 -0.00562
3.56 0.00091 1.96345 0.02000 -0.01337 0.00350 -0.00259 0.00123 -0.00068 0.01721 -0.01609 0.00484 -0.00484 0.02708 -0.02164
3.77 0.00237 1.13104 0.00354 -0.00237 0.00099 -0.00134 0.00366 -0.00202 0.00654 -0.00612 0.00484 -0.00484 0.00965 -0.00851
3.98 -0.00021 -8.54968 0.00884 -0.01323 0.02870 -0.03886 0.04881 -0.02701 0.07150 -0.06686 0.00484 -0.00484 0.09176 -0.08311
4.19 -0.00336 -0.00000 0.00271 -0.00405 0.00227 -0.00307 0.00160 -0.00088 0.00453 -0.00424 0.00484 -0.00484 0.00768 -0.00824
4.40 0.00276 1.61765 0.00533 -0.00797 0.00223 -0.00302 0.00066 -0.00120 0.00547 -0.00512 0.00484 -0.00484 0.00934 -0.01112
4.61 -0.00008 -42.67049 0.23361 -0.34945 0.03094 -0.04189 0.07121 -0.12866 0.19750 -0.18467 0.00484 -0.00484 0.31564 -0.41779
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Table 54: 20{40%, 12.0{15.0
 0.5{1.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 0.91967 0.63002 0.02503 -0.08245 0.00159 -0.00316 0.00445 -0.00443 0.03115 -0.03115 0.00490 -0.00490 0.04053 -0.08844
-1.26 -0.08282 -6.00896 0.22987 -0.75721 0.04618 -0.09191 0.01670 -0.01665 0.34638 -0.34637 0.00490 -0.00490 0.41863 -0.83791
-1.05 0.03640 10.78682 0.32326 -1.06485 0.12987 -0.25849 0.06131 -0.06150 0.79109 -0.79107 0.00490 -0.00490 0.86658 -1.35289
-0.84 -0.20481 -1.61188 0.01201 -0.03956 0.01867 -0.03717 0.02132 -0.02138 0.14139 -0.14138 0.00490 -0.00490 0.14478 -0.15302
-0.63 -0.27925 -1.02832 0.08578 -0.02604 0.00523 -0.01041 0.01293 -0.01297 0.10439 -0.10438 0.00490 -0.00490 0.13592 -0.10897
-0.42 0.42711 0.65974 0.12144 -0.03687 0.00681 -0.00342 0.00109 -0.00110 0.06868 -0.06868 0.00490 -0.00490 0.13977 -0.07818
-0.21 0.25521 1.03838 0.27748 -0.08424 0.02983 -0.01498 0.01174 -0.01170 0.11546 -0.11546 0.00490 -0.00490 0.30229 -0.14426
-0.00 0.35955 0.73643 0.21559 -0.06545 0.02617 -0.01315 0.01245 -0.01241 0.08209 -0.08209 0.00490 -0.00490 0.23256 -0.10664
0.21 0.21756 1.25747 0.32550 -0.09881 0.03499 -0.01758 0.01377 -0.01373 0.13544 -0.13544 0.00490 -0.00490 0.35458 -0.16920
0.42 0.49970 0.60332 0.10380 -0.03151 0.00582 -0.00292 0.00093 -0.00094 0.05870 -0.05870 0.00490 -0.00490 0.11949 -0.06687
0.63 0.28674 1.15700 0.08354 -0.02536 0.00509 -0.01014 0.01259 -0.01263 0.10166 -0.10165 0.00490 -0.00490 0.13237 -0.10613
0.84 0.20974 1.93004 0.01173 -0.03863 0.01823 -0.03629 0.02082 -0.02088 0.13806 -0.13806 0.00490 -0.00490 0.14138 -0.14943
1.05 0.01492 30.25184 0.78879 -2.59835 0.31690 -0.63075 0.14961 -0.15007 1.93034 -1.93029 0.00490 -0.00490 2.11453 -3.30119
1.26 -0.05908 -8.89812 0.32224 -1.06150 0.06473 -0.12884 0.02342 -0.02335 0.48558 -0.48556 0.00490 -0.00490 0.58684 -1.17462
1.47 0.43400 1.50545 0.05304 -0.17471 0.00337 -0.00670 0.00942 -0.00939 0.06601 -0.06600 0.00490 -0.00490 0.08540 -0.18718
1.68 -0.81628 -0.69995 0.02820 -0.09289 0.00356 -0.00179 0.00501 -0.00500 0.03512 -0.03512 0.00088 -0.00088 0.04547 -0.09945
1.88 -0.31958 -1.51467 0.05957 -0.19623 0.02382 -0.01197 0.00433 -0.00432 0.08997 -0.08996 0.00088 -0.00088 0.11059 -0.21625
2.09 -0.08761 -4.56028 0.13430 -0.44240 0.10739 -0.05396 0.02547 -0.02555 0.32956 -0.32955 0.00088 -0.00088 0.37260 -0.55487
2.30 0.36620 0.96659 0.00672 -0.02213 0.02079 -0.01044 0.01192 -0.01196 0.07925 -0.07924 0.00088 -0.00088 0.08307 -0.08380
2.51 0.39433 0.78357 0.06075 -0.01844 0.00737 -0.00370 0.00916 -0.00919 0.07398 -0.07398 0.00088 -0.00088 0.09645 -0.07689
2.72 1.23417 0.24782 0.04203 -0.01276 0.00118 -0.00236 0.00038 -0.00038 0.02375 -0.02375 0.00088 -0.00088 0.04830 -0.02708
2.93 0.03209 8.77772 2.20706 -0.67000 0.11919 -0.23723 0.09337 -0.09308 0.91638 -0.91636 0.00088 -0.00088 2.39453 -1.16343
3.14 0.78805 0.37166 0.09837 -0.02986 0.00600 -0.01194 0.00568 -0.00566 0.03735 -0.03735 0.00088 -0.00088 0.10555 -0.04962
3.35 0.72689 0.39955 0.09742 -0.02957 0.00526 -0.01047 0.00412 -0.00411 0.04045 -0.04045 0.00088 -0.00088 0.10570 -0.05136
3.56 0.79071 0.39422 0.06560 -0.01991 0.00185 -0.00368 0.00059 -0.00059 0.03707 -0.03707 0.00088 -0.00088 0.07538 -0.04225
3.77 -0.04856 -6.76926 0.49330 -0.14975 0.05987 -0.03008 0.07436 -0.07459 0.60079 -0.60078 0.00088 -0.00088 0.78321 -0.62436
3.98 0.31951 1.17158 0.00770 -0.02536 0.02382 -0.01197 0.01366 -0.01371 0.09083 -0.09083 0.00088 -0.00088 0.09521 -0.09604
4.19 0.01220 38.23568 0.96469 -3.17779 0.77141 -0.38757 0.18297 -0.18354 2.36726 -2.36721 0.00088 -0.00088 2.67640 -3.98571
4.40 0.59790 0.89107 0.03184 -0.10489 0.01273 -0.00640 0.00231 -0.00231 0.04809 -0.04809 0.00088 -0.00088 0.05911 -0.11559
4.61 0.54807 1.03057 0.04200 -0.13835 0.00530 -0.00267 0.00746 -0.00744 0.05231 -0.05231 0.00088 -0.00088 0.06771 -0.14812
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Table 55: 20{40%, 12.0{15.0
 1.0{2.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.28723 -0.90917 0.04109 -0.13641 0.00369 -0.00698 0.01078 -0.01037 0.02877 -0.02877 0.00126 -0.00126 0.05145 -0.13997
-1.26 -0.17678 -1.32560 0.05522 -0.18331 0.01570 -0.02971 0.00592 -0.00570 0.04682 -0.04683 0.00126 -0.00126 0.07433 -0.19160
-1.05 0.07088 2.70187 0.08512 -0.28257 0.04840 -0.09158 0.02299 -0.02391 0.11749 -0.11750 0.00126 -0.00126 0.15467 -0.32033
-0.84 0.14279 1.12379 0.00883 -0.02932 0.01944 -0.03678 0.02233 -0.02322 0.05890 -0.05890 0.00126 -0.00126 0.06652 -0.07888
-0.63 -0.00251 -55.31182 4.92589 -1.48384 0.42190 -0.79828 1.04946 -1.09110 3.38745 -3.38760 0.00126 -0.00126 6.08429 -3.93769
-0.42 0.21199 0.64125 0.12643 -0.03809 0.00946 -0.00500 0.00161 -0.00167 0.04063 -0.04063 0.00126 -0.00126 0.13315 -0.05595
-0.21 0.57444 0.23759 0.06370 -0.01919 0.00914 -0.00483 0.00395 -0.00380 0.01512 -0.01512 0.00126 -0.00126 0.06624 -0.02522
-0.00 0.51040 0.25370 0.07848 -0.02364 0.01272 -0.00672 0.00664 -0.00639 0.01707 -0.01707 0.00126 -0.00126 0.08160 -0.03063
0.21 0.40231 0.33297 0.09096 -0.02740 0.01305 -0.00690 0.00564 -0.00542 0.02159 -0.02159 0.00126 -0.00126 0.09457 -0.03599
0.42 0.00244 56.54071 10.98116 -3.30789 0.82184 -0.43436 0.13960 -0.14514 3.52862 -3.52878 0.00126 -0.00126 11.56425 -4.85842
0.63 0.10835 1.48506 0.11424 -0.03441 0.00978 -0.01851 0.02434 -0.02530 0.07856 -0.07856 0.00126 -0.00126 0.14111 -0.09133
0.84 0.10494 1.85069 0.01202 -0.03990 0.02645 -0.05004 0.03038 -0.03159 0.08014 -0.08014 0.00126 -0.00126 0.09050 -0.10732
1.05 0.11025 2.02751 0.05472 -0.18166 0.03112 -0.05888 0.01478 -0.01537 0.07554 -0.07554 0.00126 -0.00126 0.09944 -0.20594
1.26 -0.02277 -11.30447 0.42865 -1.42297 0.12188 -0.23060 0.04599 -0.04423 0.36349 -0.36350 0.00126 -0.00126 0.57691 -1.48732
1.47 0.02596 13.14550 0.45470 -1.50946 0.04084 -0.07728 0.11928 -0.11472 0.31834 -0.31835 0.00126 -0.00126 0.56920 -1.54885
1.68 -0.30358 -0.93250 0.03888 -0.12906 0.00661 -0.00349 0.01020 -0.00981 0.02727 -0.02727 0.00183 -0.00183 0.04905 -0.13234
1.88 0.34156 0.75567 0.02858 -0.09488 0.01538 -0.00813 0.00307 -0.00295 0.02436 -0.02436 0.00183 -0.00183 0.04074 -0.09835
2.09 0.31013 0.66325 0.01945 -0.06458 0.02093 -0.01106 0.00526 -0.00546 0.02702 -0.02702 0.00183 -0.00183 0.03972 -0.07111
2.30 0.16844 1.00062 0.00749 -0.02486 0.03118 -0.01648 0.01893 -0.01968 0.05018 -0.05019 0.00183 -0.00183 0.06251 -0.06163
2.51 0.27329 0.55011 0.04529 -0.01364 0.00734 -0.00388 0.00965 -0.01003 0.03121 -0.03121 0.00183 -0.00183 0.05635 -0.03577
2.72 0.07371 1.79214 0.36360 -0.10953 0.01438 -0.02721 0.00462 -0.00481 0.11662 -0.11662 0.00183 -0.00183 0.38215 -0.16237
2.93 0.35058 0.39668 0.10438 -0.03144 0.00792 -0.01498 0.00647 -0.00622 0.02466 -0.02466 0.00183 -0.00183 0.10775 -0.04316
3.14 0.35297 0.39827 0.11348 -0.03418 0.00972 -0.01839 0.00960 -0.00923 0.02454 -0.02454 0.00183 -0.00183 0.11692 -0.04688
3.35 0.32651 0.43080 0.11207 -0.03376 0.00850 -0.01608 0.00695 -0.00668 0.02647 -0.02647 0.00183 -0.00183 0.11569 -0.04634
3.56 0.38121 0.38978 0.07031 -0.02118 0.00278 -0.00526 0.00089 -0.00093 0.02255 -0.02255 0.00183 -0.00183 0.07392 -0.03145
3.77 0.00320 47.56808 3.86789 -1.16514 0.62682 -0.33128 0.82405 -0.85675 2.66501 -2.66514 0.00183 -0.00183 4.80987 -3.05029
3.98 0.10619 1.67529 0.01188 -0.03943 0.04946 -0.02614 0.03003 -0.03122 0.07960 -0.07961 0.00183 -0.00183 0.09914 -0.09774
4.19 -0.06285 -3.37665 0.09599 -0.31865 0.10328 -0.05458 0.02593 -0.02696 0.13334 -0.13335 0.00183 -0.00183 0.19580 -0.35075
4.40 0.86415 0.37051 0.01130 -0.03750 0.00608 -0.00321 0.00121 -0.00117 0.00963 -0.00963 0.00183 -0.00183 0.01619 -0.03891
4.61 0.61821 0.54474 0.01909 -0.06338 0.00324 -0.00171 0.00501 -0.00482 0.01339 -0.01339 0.00183 -0.00183 0.02414 -0.06500
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Table 56: 20{40%, 12.0{15.0
 2.0{3.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00465 -15.69697 0.29651 -0.96767 0.02918 -0.05896 0.10239 -0.09861 0.14131 -0.14131 0.00195 -0.00195 0.34529 -0.98466
-1.26 0.02431 2.79844 0.04692 -0.15313 0.01462 -0.02953 0.00663 -0.00638 0.02708 -0.02708 0.00195 -0.00195 0.05654 -0.15843
-1.05 0.01888 2.89183 0.03734 -0.12187 0.02327 -0.04701 0.01330 -0.01381 0.03515 -0.03515 0.00195 -0.00195 0.05789 -0.13598
-0.84 -0.04572 -0.79012 0.00322 -0.01052 0.00777 -0.01570 0.01074 -0.01115 0.01471 -0.01471 0.00195 -0.00195 0.02016 -0.02649
-0.63 -0.00156 -24.20384 0.90873 -0.27844 0.08674 -0.17525 0.25959 -0.26953 0.43745 -0.43745 0.00195 -0.00195 1.04502 -0.61013
-0.42 0.01870 1.92781 0.16464 -0.05045 0.01466 -0.00726 0.00281 -0.00291 0.03724 -0.03724 0.00195 -0.00195 0.16947 -0.06322
-0.21 0.23623 0.20575 0.01779 -0.00545 0.00304 -0.00150 0.00148 -0.00142 0.00299 -0.00299 0.00195 -0.00195 0.01846 -0.00684
-0.00 0.35504 0.14344 0.01296 -0.00397 0.00250 -0.00124 0.00147 -0.00141 0.00200 -0.00200 0.00195 -0.00195 0.01357 -0.00520
0.21 0.18654 0.24604 0.02253 -0.00690 0.00385 -0.00190 0.00187 -0.00180 0.00378 -0.00378 0.00195 -0.00195 0.02333 -0.00852
0.42 0.09201 0.46279 0.03346 -0.01025 0.00298 -0.00148 0.00057 -0.00059 0.00757 -0.00757 0.00195 -0.00195 0.03450 -0.01299
0.63 0.02372 1.87365 0.05995 -0.01837 0.00572 -0.01156 0.01713 -0.01778 0.02886 -0.02886 0.00195 -0.00195 0.06897 -0.04030
0.84 -0.04135 -1.06760 0.00356 -0.01163 0.00859 -0.01736 0.01188 -0.01233 0.01627 -0.01627 0.00195 -0.00195 0.02227 -0.02928
1.05 -0.03987 -1.44947 0.01768 -0.05771 0.01102 -0.02226 0.00630 -0.00654 0.01664 -0.01664 0.00195 -0.00195 0.02747 -0.06442
1.26 -0.01854 -3.81283 0.06153 -0.20081 0.01917 -0.03873 0.00869 -0.00837 0.03552 -0.03552 0.00195 -0.00195 0.07412 -0.20775
1.47 0.11279 0.95619 0.01223 -0.03990 0.00120 -0.00243 0.00422 -0.00407 0.00583 -0.00583 0.00195 -0.00195 0.01437 -0.04065
1.68 -0.08293 -0.77273 0.01663 -0.05428 0.00331 -0.00164 0.00574 -0.00553 0.00795 -0.00795 0.00335 -0.00335 0.01987 -0.05526
1.88 -0.00882 -7.32143 0.12940 -0.42231 0.08145 -0.04031 0.01828 -0.01760 0.07535 -0.07535 0.00335 -0.00335 0.17147 -0.43125
2.09 0.00272 19.96630 0.25897 -0.84517 0.32599 -0.16135 0.09222 -0.09575 0.24637 -0.24637 0.00335 -0.00335 0.49250 -0.90013
2.30 0.02031 2.21093 0.00726 -0.02369 0.03536 -0.01750 0.02419 -0.02511 0.03341 -0.03341 0.00335 -0.00335 0.05491 -0.05124
2.51 0.00049 81.30302 2.92216 -0.89538 0.56356 -0.27893 0.83476 -0.86672 1.41125 -1.41125 0.00335 -0.00335 3.39780 -1.90325
2.72 0.00996 3.52538 0.30923 -0.09475 0.01363 -0.02754 0.00527 -0.00547 0.06973 -0.06973 0.00335 -0.00335 0.31735 -0.12100
2.93 0.11781 0.37210 0.03568 -0.01093 0.00302 -0.00609 0.00296 -0.00285 0.00594 -0.00594 0.00335 -0.00335 0.03657 -0.01454
3.14 0.15470 0.28728 0.02975 -0.00911 0.00284 -0.00574 0.00337 -0.00325 0.00454 -0.00454 0.00335 -0.00335 0.03059 -0.01258
3.35 0.11986 0.38091 0.03507 -0.01075 0.00296 -0.00599 0.00291 -0.00280 0.00584 -0.00584 0.00335 -0.00335 0.03595 -0.01430
3.56 0.09239 0.47702 0.03333 -0.01021 0.00147 -0.00297 0.00057 -0.00059 0.00752 -0.00752 0.00335 -0.00335 0.03436 -0.01346
3.77 0.00932 4.39662 0.15263 -0.04677 0.02944 -0.01457 0.04360 -0.04527 0.07371 -0.07371 0.00335 -0.00335 0.17751 -0.09947
3.98 -0.04394 -0.86772 0.00335 -0.01095 0.01634 -0.00809 0.01118 -0.01160 0.01544 -0.01544 0.00335 -0.00335 0.02555 -0.02386
4.19 -0.02555 -2.01041 0.02759 -0.09004 0.03473 -0.01719 0.00982 -0.01020 0.02625 -0.02625 0.00335 -0.00335 0.05257 -0.09595
4.40 0.11482 0.73876 0.00993 -0.03242 0.00625 -0.00309 0.00140 -0.00135 0.00578 -0.00578 0.00335 -0.00335 0.01358 -0.03328
4.61 -0.02921 -2.77030 0.04722 -0.15410 0.00939 -0.00465 0.01631 -0.01570 0.02258 -0.02258 0.00335 -0.00335 0.05572 -0.15664
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Table 57: 20{40%, 12.0{15.0
 3.0{5.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.02883 -0.00000 0.00655 -0.02168 0.00069 -0.00139 0.00267 -0.00254 0.00288 -0.00287 0.00046 -0.00046 0.00769 -0.02207
-1.26 -0.01033 -1.79733 0.01513 -0.05007 0.00501 -0.01015 0.00252 -0.00239 0.00806 -0.00803 0.00046 -0.00046 0.01805 -0.05177
-1.05 0.00671 3.09107 0.01440 -0.04763 0.00954 -0.01931 0.00596 -0.00628 0.01250 -0.01245 0.00046 -0.00046 0.02214 -0.05326
-0.84 -0.01461 -0.72043 0.00138 -0.00457 0.00354 -0.00717 0.00536 -0.00564 0.00582 -0.00579 0.00046 -0.00046 0.00879 -0.01175
-0.63 0.00297 4.97509 0.06650 -0.02010 0.00666 -0.01348 0.02180 -0.02297 0.02915 -0.02902 0.00046 -0.00046 0.07611 -0.04423
-0.42 -0.00573 -1.94102 0.07463 -0.02256 0.00699 -0.00345 0.00146 -0.00154 0.01538 -0.01532 0.00046 -0.00046 0.07653 -0.02753
-0.21 0.05602 0.36784 0.01042 -0.00315 0.00187 -0.00092 0.00101 -0.00096 0.00159 -0.00159 0.00046 -0.00046 0.01076 -0.00380
-0.00 0.39363 0.10728 0.00162 -0.00049 0.00033 -0.00016 0.00021 -0.00020 0.00023 -0.00023 0.00046 -0.00046 0.00175 -0.00075
0.21 0.08630 0.28854 0.00676 -0.00204 0.00121 -0.00060 0.00065 -0.00062 0.00104 -0.00103 0.00046 -0.00046 0.00700 -0.00249
0.42 -0.00106 -11.38521 0.40284 -0.12177 0.03772 -0.01862 0.00788 -0.00830 0.08304 -0.08267 0.00046 -0.00046 0.41311 -0.14859
0.63 0.00316 5.48553 0.06243 -0.01887 0.00625 -0.01266 0.02046 -0.02156 0.02737 -0.02724 0.00046 -0.00046 0.07145 -0.04152
0.84 -0.00454 -3.17835 0.00445 -0.01472 0.01140 -0.02310 0.01725 -0.01817 0.01874 -0.01865 0.00046 -0.00046 0.02826 -0.03780
1.05 -0.00324 -5.64794 0.02981 -0.09862 0.01974 -0.03999 0.01235 -0.01301 0.02589 -0.02577 0.00046 -0.00046 0.04584 -0.11027
1.26 0.01051 3.76735 0.01487 -0.04918 0.00492 -0.00997 0.00248 -0.00235 0.00792 -0.00788 0.00046 -0.00046 0.01773 -0.05085
1.47 -0.02883 -0.00000 0.00655 -0.02168 0.00069 -0.00139 0.00267 -0.00254 0.00288 -0.00287 0.00046 -0.00046 0.00769 -0.02207
1.68 0.03754 1.25757 0.00503 -0.01665 0.00107 -0.00053 0.00205 -0.00195 0.00222 -0.00221 0.00162 -0.00162 0.00618 -0.01700
1.88 -0.01031 -1.82849 0.01516 -0.05016 0.01017 -0.00502 0.00253 -0.00240 0.00815 -0.00812 0.00162 -0.00162 0.02022 -0.05114
2.09 0.01050 2.19968 0.00920 -0.03043 0.01234 -0.00609 0.00381 -0.00401 0.00808 -0.00804 0.00162 -0.00162 0.01787 -0.03235
2.30 0.01933 1.03916 0.00104 -0.00346 0.00542 -0.00268 0.00405 -0.00427 0.00444 -0.00442 0.00162 -0.00162 0.00832 -0.00771
2.51 0.02680 0.75461 0.00737 -0.00223 0.00149 -0.00074 0.00241 -0.00254 0.00324 -0.00323 0.00162 -0.00162 0.00869 -0.00500
2.72 0.02039 0.79274 0.02097 -0.00634 0.00097 -0.00196 0.00041 -0.00043 0.00431 -0.00429 0.00162 -0.00162 0.02149 -0.00808
2.93 0.13079 0.23552 0.00446 -0.00135 0.00040 -0.00080 0.00043 -0.00041 0.00068 -0.00067 0.00162 -0.00162 0.00483 -0.00239
3.14 0.12013 0.23605 0.00532 -0.00161 0.00053 -0.00108 0.00070 -0.00067 0.00074 -0.00074 0.00162 -0.00162 0.00568 -0.00271
3.35 0.07044 0.35514 0.00829 -0.00251 0.00073 -0.00149 0.00080 -0.00076 0.00126 -0.00125 0.00162 -0.00162 0.00861 -0.00364
3.56 0.02663 0.69867 0.01606 -0.00485 0.00074 -0.00150 0.00031 -0.00033 0.00330 -0.00328 0.00162 -0.00162 0.01649 -0.00627
3.77 0.01814 1.10831 0.01089 -0.00329 0.00221 -0.00109 0.00357 -0.00376 0.00479 -0.00477 0.00162 -0.00162 0.01272 -0.00718
3.98 0.00502 3.10590 0.00403 -0.01332 0.02090 -0.01032 0.01560 -0.01644 0.01711 -0.01703 0.00162 -0.00162 0.03149 -0.02910
4.19 -0.01696 -0.73511 0.00570 -0.01884 0.00764 -0.00377 0.00236 -0.00249 0.00500 -0.00498 0.00162 -0.00162 0.01114 -0.02007
4.40 -0.01307 -1.22996 0.01196 -0.03955 0.00802 -0.00396 0.00199 -0.00189 0.00643 -0.00640 0.00162 -0.00162 0.01597 -0.04034
4.61 -0.02893 -0.00000 0.00653 -0.02161 0.00138 -0.00068 0.00266 -0.00253 0.00288 -0.00287 0.00162 -0.00162 0.00791 -0.02201
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Table 58: 20{40%, 12.0{15.0
 5.0{7.0 GeV/c Jet Function

� per trig yield � stat =y systematic errors
+ � f 2=y � � f 2=y + � f 3=y � � f 3=y + � f 4=y � � f 4=y + � � =y � � � =y + � � 0 =y � � � 0 =y + � total =y � � total =y

-1.47 -0.00329 -0.00000 0.00553 -0.01655 0.00097 -0.00086 0.00176 -0.00297 0.00446 -0.00476 0.00301 -0.00301 0.00797 -0.01776
-1.26 -0.00330 -0.00000 0.00456 -0.01366 0.00254 -0.00224 0.00059 -0.00100 0.00446 -0.00476 0.00301 -0.00301 0.00752 -0.01498
-1.05 0.00421 1.80835 0.00221 -0.00661 0.00246 -0.00217 0.00127 -0.00075 0.00352 -0.00375 0.00301 -0.00301 0.00583 -0.00849
-0.84 -0.00336 -0.00000 0.00058 -0.00174 0.00249 -0.00220 0.00313 -0.00185 0.00446 -0.00476 0.00301 -0.00301 0.00673 -0.00656
-0.63 -0.00340 -0.00000 0.00507 -0.00169 0.00094 -0.00083 0.00255 -0.00151 0.00446 -0.00476 0.00301 -0.00301 0.00788 -0.00613
-0.42 0.01031 0.77514 0.00362 -0.00121 0.00027 -0.00031 0.00011 -0.00006 0.00149 -0.00159 0.00301 -0.00301 0.00495 -0.00363
-0.21 0.01188 0.65088 0.00429 -0.00143 0.00062 -0.00070 0.00036 -0.00060 0.00130 -0.00139 0.00301 -0.00301 0.00545 -0.00373
-0.00 0.17154 0.16838 0.00033 -0.00011 0.00005 -0.00006 0.00004 -0.00006 0.00009 -0.00010 0.00301 -0.00301 0.00303 -0.00302
0.21 0.02080 0.53190 0.00245 -0.00082 0.00036 -0.00040 0.00020 -0.00035 0.00075 -0.00079 0.00301 -0.00301 0.00397 -0.00326
0.42 0.01080 0.76649 0.00345 -0.00115 0.00026 -0.00030 0.00010 -0.00006 0.00142 -0.00152 0.00301 -0.00301 0.00481 -0.00358
0.63 0.00919 0.97448 0.00188 -0.00063 0.00035 -0.00031 0.00094 -0.00056 0.00165 -0.00176 0.00301 -0.00301 0.00404 -0.00360
0.84 -0.00336 -0.00000 0.00058 -0.00174 0.00249 -0.00220 0.00313 -0.00185 0.00446 -0.00476 0.00301 -0.00301 0.00673 -0.00656
1.05 -0.00332 -0.00000 0.00280 -0.00839 0.00312 -0.00275 0.00161 -0.00095 0.00446 -0.00476 0.00301 -0.00301 0.00701 -0.01052
1.26 -0.00330 -0.00000 0.00456 -0.01366 0.00254 -0.00224 0.00059 -0.00100 0.00446 -0.00476 0.00301 -0.00301 0.00752 -0.01498
1.47 -0.00329 -0.00000 0.00553 -0.01655 0.00097 -0.00086 0.00176 -0.00297 0.00446 -0.00476 0.00301 -0.00301 0.00797 -0.01776
1.68 -0.00330 -0.00000 0.00552 -0.01652 0.00085 -0.00097 0.00175 -0.00297 0.00446 -0.00476 0.00134 -0.00134 0.00748 -0.01752
1.88 -0.00332 -0.00000 0.00454 -0.01360 0.00223 -0.00252 0.00059 -0.00100 0.00446 -0.00476 0.00134 -0.00134 0.00690 -0.01472
2.09 -0.00334 -0.00000 0.00279 -0.00834 0.00273 -0.00310 0.00160 -0.00095 0.00446 -0.00476 0.00134 -0.00134 0.00628 -0.01022
2.30 -0.00337 -0.00000 0.00058 -0.00173 0.00219 -0.00248 0.00311 -0.00184 0.00446 -0.00476 0.00134 -0.00134 0.00604 -0.00608
2.51 0.01594 0.70711 0.00108 -0.00036 0.00018 -0.00020 0.00054 -0.00032 0.00095 -0.00102 0.00134 -0.00134 0.00205 -0.00176
2.72 0.00594 1.12146 0.00629 -0.00210 0.00054 -0.00048 0.00019 -0.00011 0.00258 -0.00275 0.00134 -0.00134 0.00695 -0.00374
2.93 0.03944 0.39242 0.00129 -0.00043 0.00021 -0.00019 0.00011 -0.00018 0.00039 -0.00042 0.00134 -0.00134 0.00191 -0.00149
3.14 0.06089 0.27179 0.00092 -0.00031 0.00017 -0.00015 0.00010 -0.00018 0.00025 -0.00027 0.00134 -0.00134 0.00165 -0.00142
3.35 0.02382 0.60671 0.00214 -0.00071 0.00035 -0.00031 0.00018 -0.00030 0.00065 -0.00069 0.00134 -0.00134 0.00263 -0.00172
3.56 0.01293 0.63779 0.00289 -0.00096 0.00025 -0.00022 0.00009 -0.00005 0.00119 -0.00126 0.00134 -0.00134 0.00340 -0.00209
3.77 0.00257 2.33248 0.00671 -0.00224 0.00110 -0.00124 0.00338 -0.00200 0.00591 -0.00631 0.00134 -0.00134 0.00971 -0.00722
3.98 0.01045 1.35012 0.00019 -0.00056 0.00071 -0.00080 0.00100 -0.00059 0.00144 -0.00154 0.00134 -0.00134 0.00233 -0.00234
4.19 -0.00334 -0.00000 0.00279 -0.00834 0.00273 -0.00310 0.00160 -0.00095 0.00446 -0.00476 0.00134 -0.00134 0.00628 -0.01022
4.40 -0.00332 -0.00000 0.00454 -0.01360 0.00223 -0.00252 0.00059 -0.00100 0.00446 -0.00476 0.00134 -0.00134 0.00690 -0.01472
4.61 -0.00330 -0.00000 0.00552 -0.01652 0.00085 -0.00097 0.00175 -0.00297 0.00446 -0.00476 0.00134 -0.00134 0.00748 -0.01752
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F Data Tables: Jet Width

Table 59: 0{20%, Near side Width

trig pT 4{5 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.30466 0.12434 0.01722 -0.02139 0.01445 -0.01212 0.02951 -0.02332 0.15149 -0.15283 0.15597 -0.15654
1.0{2.0 0.33982 0.03941 0.00467 -0.00613 0.01188 -0.01031 0.02086 -0.01709 0.02320 -0.02430 0.03371 -0.03204
2.0{3.0 0.23463 0.00000 0.00480 -0.00499 0.00030 -0.00032 0.00443 -0.00377 0.00683 -0.00677 0.00945 -0.00922
3.0{5.0 0.15258 0.02180 0.00153 -0.00157 0.00081 -0.00085 0.00048 -0.00052 0.00129 -0.00127 0.00221 -0.00225
5.0{7.0 0.12328 0.03487 0.00110 -0.00114 0.00146 -0.00162 0.00109 -0.00129 0.00130 -0.00126 0.00249 -0.00268

trig pT 5{7 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.24777 0.12723 0.03175 -0.03833 0.00232 -0.00189 0.01237 -0.00906 0.07981 -0.08156 0.08681 -0.09060
1.0{2.0 0.28060 0.04422 0.01243 -0.01527 0.00650 -0.00532 0.01284 -0.00953 0.01595 -0.01640 0.02483 -0.02493
2.0{3.0 0.22607 0.02915 0.00491 -0.00524 0.00045 -0.00060 0.00253 -0.00206 0.00341 -0.00343 0.00651 -0.00662
3.0{5.0 0.14905 0.01691 0.00117 -0.00122 0.00058 -0.00064 0.00025 -0.00032 0.00053 -0.00052 0.00143 -0.00151
5.0{7.0 0.11322 0.01996 0.00054 -0.00059 0.00054 -0.00066 0.00037 -0.00050 0.00036 -0.00038 0.00092 -0.00108

trig pT 7{9 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.31910 0.27844 0.01771 -0.01765 0.01368 -0.01392 0.01479 -0.01183 0.05122 -0.05128 0.05782 -0.05723
1.0{2.0 0.22380 0.09988 0.02230 -0.01737 0.00202 -0.00197 0.00491 -0.00398 0.01365 -0.01341 0.02668 -0.02239
2.0{3.0 0.20131 0.04735 0.00520 -0.00399 0.00118 -0.00100 0.00072 -0.00062 0.00168 -0.00166 0.00564 -0.00448
3.0{5.0 0.14775 0.02939 0.00120 -0.00093 0.00052 -0.00047 0.00015 -0.00017 0.00029 -0.00030 0.00135 -0.00109
5.0{7.0 0.09867 0.02901 0.00043 -0.00037 0.00027 -0.00034 0.00016 -0.00024 0.00018 -0.00020 0.00056 -0.00059

trig pT 9{12 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.16667 0.22620 0.04119 -0.02750 0.00587 -0.00466 0.00130 -0.00156 0.01356 -0.01617 0.04378 -0.03228
1.0{2.0 0.25396 0.17488 0.02970 -0.01917 0.00194 -0.00231 0.01005 -0.00819 0.01528 -0.01478 0.03493 -0.02566
2.0{3.0 0.15696 0.07461 0.00839 -0.00519 0.00306 -0.00230 0.00062 -0.00069 0.00146 -0.00146 0.00907 -0.00590
3.0{5.0 0.12955 0.03931 0.00124 -0.00079 0.00057 -0.00044 0.00022 -0.00024 0.00019 -0.00019 0.00140 -0.00096
5.0{7.0 0.09558 0.04528 0.00052 -0.00037 0.00025 -0.00031 0.00012 -0.00021 0.00016 -0.00017 0.00061 -0.00055

trig pT 12{15 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.12753 0.42713 0.07592 -0.02909 0.01758 -0.00939 0.00392 -0.00346 0.02913 -0.02831 0.08328 -0.04181
1.0{2.0 0.29270 0.24931 0.02274 -0.00958 0.00562 -0.00983 0.01007 -0.01082 0.01231 -0.01232 0.02831 -0.02138
2.0{3.0 0.17054 0.12291 0.00819 -0.00302 0.00226 -0.00109 0.00013 -0.00009 0.00103 -0.00098 0.00856 -0.00336
3.0{5.0 0.11009 0.06538 0.00151 -0.00061 0.00068 -0.00036 0.00027 -0.00018 0.00015 -0.00016 0.00168 -0.00075
5.0{7.0 0.09638 0.12548 0.00102 -0.00044 0.00044 -0.00035 0.00020 -0.00026 0.00025 -0.00020 0.00115 -0.00065
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Table 60: 0{20%, Away side Width

trig pT 4{5 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.73712 0.07675 0.04492 -0.03834 0.01861 -0.02082 0.01434 -0.01299 0.08908 -0.08257 0.10249 -0.09429
1.0{2.0 0.84649 0.09288 0.06000 -0.04966 0.02749 -0.03270 0.02861 -0.02639 0.05560 -0.05171 0.09092 -0.08310
2.0{3.0 0.76476 0.20713 0.01559 -0.01726 0.00244 -0.00256 0.01740 -0.01660 0.04352 -0.04453 0.04945 -0.05063
3.0{5.0 0.51793 0.29849 0.02841 -0.02375 0.04516 -0.04684 0.06654 -0.06665 0.02841 -0.02927 0.08989 -0.08976
5.0{7.0 0.24884 0.35142 0.00683 -0.00721 0.00107 -0.00118 0.01776 -0.01332 0.01497 -0.01405 0.02423 -0.02069

trig pT 5{7 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.79608 0.09283 0.06143 -0.05281 0.01759 -0.02155 0.01242 -0.00995 0.06332 -0.05871 0.09081 -0.08246
1.0{2.0 0.87764 0.10358 0.08437 -0.06761 0.02461 -0.03249 0.02783 -0.02213 0.04015 -0.03744 0.10055 -0.08671
2.0{3.0 0.64810 0.14832 0.06618 -0.04415 0.06599 -0.06143 0.07377 -0.05210 0.02315 -0.02194 0.12129 -0.09444
3.0{5.0 0.50666 0.16810 0.01436 -0.01209 0.02330 -0.02366 0.02981 -0.02316 0.00863 -0.00827 0.04138 -0.03620
5.0{7.0 0.18732 0.20373 0.00680 -0.00729 0.00449 -0.00373 0.00150 -0.00103 0.00603 -0.00615 0.01025 -0.01029

trig pT 7{9 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.77079 0.16466 0.05307 -0.05957 0.01909 -0.01815 0.00808 -0.00682 0.03715 -0.03602 0.06802 -0.07226
1.0{2.0 0.66601 0.15013 0.04150 -0.04545 0.03287 -0.02957 0.01774 -0.01522 0.01694 -0.01644 0.05834 -0.05867
2.0{3.0 0.42423 0.21353 0.00732 -0.00831 0.02726 -0.02086 0.02429 -0.02069 0.00853 -0.00836 0.03820 -0.03166
3.0{5.0 0.30485 0.20854 0.00476 -0.00394 0.00497 -0.00412 0.00914 -0.00790 0.00358 -0.00366 0.01199 -0.01041
5.0{7.0 0.20199 0.16265 0.00229 -0.00189 0.00065 -0.00052 0.00076 -0.00048 0.00137 -0.00150 0.00285 -0.00251

trig pT 9{12 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.97212 0.25340 0.07394 -0.13935 0.01510 -0.01387 0.00900 -0.00778 0.07739 -0.08050 0.10847 -0.16172
1.0{2.0 0.47837 0.20646 0.01601 -0.02142 0.03296 -0.02278 0.01898 -0.01611 0.01277 -0.01250 0.04320 -0.03733
2.0{3.0 0.37942 0.19757 0.00074 -0.00117 0.01319 -0.00927 0.01118 -0.01035 0.00386 -0.00381 0.01773 -0.01446
3.0{5.0 0.21388 0.15086 0.00613 -0.00396 0.00066 -0.00083 0.00143 -0.00130 0.00141 -0.00136 0.00648 -0.00446
5.0{7.0 0.22854 0.13274 0.00119 -0.00087 0.00001 -0.00001 0.00068 -0.00039 0.00066 -0.00069 0.00152 -0.00117

trig pT 12{15 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.64212 0.35054 0.02239 -0.04757 0.02181 -0.01134 0.00523 -0.00554 0.01898 -0.01808 0.03694 -0.05243
1.0{2.0 0.36229 0.39009 0.00225 -0.00099 0.02647 -0.01299 0.01515 -0.01648 0.01329 -0.01355 0.03334 -0.02500
2.0{3.0 0.30156 0.22597 0.00594 -0.00231 0.00459 -0.00237 0.00410 -0.00497 0.00213 -0.00217 0.00881 -0.00635
3.0{5.0 0.14430 0.18134 0.00407 -0.00167 0.00072 -0.00161 0.00031 -0.00042 0.00039 -0.00054 0.00417 -0.00242
5.0{7.0 0.11838 0.23229 0.00140 -0.00072 0.00049 -0.00061 0.00010 -0.00038 0.00034 -0.00039 0.00153 -0.00109
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Table 61: 20{40%, Near side Width

trig pT 4{5 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.36285 0.09323 0.00442 -0.00693 0.02088 -0.01740 0.05423 -0.03930 0.18144 -0.19407 0.19057 -0.19889
1.0{2.0 0.35426 0.03613 0.01078 -0.01470 0.01548 -0.01278 0.02944 -0.02198 0.02950 -0.03684 0.04575 -0.04711
2.0{3.0 0.23814 0.00000 0.00431 -0.00444 0.00006 -0.00006 0.00629 -0.00489 0.01255 -0.01229 0.01468 -0.01395
3.0{5.0 0.16492 0.02167 0.00143 -0.00146 0.00059 -0.00064 0.00019 -0.00025 0.00281 -0.00280 0.00322 -0.00323
5.0{7.0 0.12349 0.03084 0.00074 -0.00076 0.00095 -0.00106 0.00076 -0.00096 0.00174 -0.00161 0.00225 -0.00228

trig pT 5{7 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.28821 0.09384 0.01631 -0.01896 0.00588 -0.00503 0.02267 -0.01621 0.14717 -0.14114 0.14991 -0.14342
1.0{2.0 0.29153 0.03519 0.01015 -0.01358 0.00559 -0.00480 0.01331 -0.00997 0.03020 -0.03416 0.03498 -0.03839
2.0{3.0 0.21283 0.02418 0.00384 -0.00393 0.00052 -0.00056 0.00196 -0.00150 0.00777 -0.00764 0.00890 -0.00874
3.0{5.0 0.15380 0.01695 0.00089 -0.00091 0.00030 -0.00033 0.00014 -0.00020 0.00134 -0.00133 0.00164 -0.00166
5.0{7.0 0.11401 0.02008 0.00033 -0.00036 0.00033 -0.00039 0.00024 -0.00034 0.00065 -0.00067 0.00084 -0.00091

trig pT 7{9 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.29173 0.22814 0.02428 -0.03671 0.00741 -0.00522 0.01738 -0.01030 0.12202 -0.11711 0.12584 -0.12327
1.0{2.0 0.24687 0.07049 0.01324 -0.01891 0.00091 -0.00076 0.00559 -0.00351 0.02562 -0.02601 0.02939 -0.03236
2.0{3.0 0.19629 0.04574 0.00441 -0.00537 0.00054 -0.00074 0.00069 -0.00043 0.00512 -0.00506 0.00681 -0.00743
3.0{5.0 0.14185 0.02750 0.00075 -0.00091 0.00017 -0.00023 0.00009 -0.00014 0.00066 -0.00066 0.00102 -0.00116
5.0{7.0 0.10208 0.02793 0.00020 -0.00025 0.00011 -0.00015 0.00007 -0.00012 0.00029 -0.00027 0.00037 -0.00041

trig pT 9{12 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.20884 0.28173 0.05219 -0.03474 0.00249 -0.00221 0.00268 -0.00188 0.07116 -0.06684 0.08832 -0.07538
1.0{2.0 0.26286 0.09954 0.01715 -0.01126 0.00114 -0.00126 0.00493 -0.00365 0.01881 -0.01839 0.02595 -0.02191
2.0{3.0 0.17933 0.06250 0.00753 -0.00474 0.00086 -0.00077 0.00012 -0.00013 0.00351 -0.00347 0.00836 -0.00592
3.0{5.0 0.14441 0.04251 0.00144 -0.00090 0.00023 -0.00019 0.00008 -0.00008 0.00054 -0.00054 0.00156 -0.00108
5.0{7.0 0.10043 0.04313 0.00033 -0.00021 0.00008 -0.00010 0.00005 -0.00008 0.00021 -0.00019 0.00040 -0.00031

trig pT 12{15 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.41147 0.49395 0.00737 -0.01843 0.00933 -0.01682 0.01190 -0.01140 0.06030 -0.05319 0.06261 -0.05985
1.0{2.0 0.26246 0.20851 0.04455 -0.02034 0.00221 -0.00380 0.00340 -0.00352 0.01270 -0.01439 0.04651 -0.02544
2.0{3.0 0.20922 0.13137 0.01198 -0.00369 0.00052 -0.00030 0.00070 -0.00073 0.00311 -0.00309 0.01240 -0.00488
3.0{5.0 0.11175 0.07243 0.00210 -0.00064 0.00035 -0.00014 0.00018 -0.00016 0.00037 -0.00034 0.00217 -0.00076
5.0{7.0 0.09467 0.09393 0.00067 -0.00019 0.00011 -0.00011 0.00007 -0.00007 0.00022 -0.00019 0.00072 -0.00030
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Table 62: 20{40%, Away side Width

trig pT 4{5 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.75702 0.06764 0.05204 -0.04401 0.01814 -0.02056 0.02334 -0.02043 0.14368 -0.13294 0.15564 -0.14300
1.0{2.0 1.00596 0.07512 0.07731 -0.06609 0.01649 -0.02103 0.02569 -0.02330 0.08845 -0.08873 0.12138 -0.11500
2.0{3.0 0.85036 0.12713 0.03463 -0.02992 0.04203 -0.04039 0.11506 -0.07513 0.02423 -0.02511 0.12959 -0.09382
3.0{5.0 0.46548 0.13779 0.00718 -0.00648 0.01485 -0.01496 0.04351 -0.03317 0.02402 -0.02319 0.05237 -0.04364
5.0{7.0 0.34344 0.22208 0.00131 -0.00145 0.01447 -0.01426 0.03929 -0.02614 0.02778 -0.02444 0.05027 -0.03855

trig pT 5{7 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.72944 0.06736 0.04324 -0.03641 0.01264 -0.01427 0.01539 -0.01240 0.10950 -0.09262 0.11940 -0.10130
1.0{2.0 0.84924 0.08185 0.08698 -0.06468 0.02239 -0.02721 0.03114 -0.02484 0.10435 -0.08368 0.14115 -0.11200
2.0{3.0 0.51192 0.06774 0.01042 -0.00932 0.01354 -0.01429 0.03225 -0.02464 0.02498 -0.02472 0.04422 -0.03885
3.0{5.0 0.34649 0.08876 0.00085 -0.00088 0.00368 -0.00393 0.01414 -0.01064 0.01158 -0.01140 0.01866 -0.01610
5.0{7.0 0.23775 0.10181 0.00188 -0.00187 0.00002 -0.00000 0.00319 -0.00224 0.00634 -0.00616 0.00734 -0.00681

trig pT 7{9 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.78505 0.15262 0.07905 -0.05735 0.00988 -0.01383 0.01080 -0.00704 0.09279 -0.08909 0.12277 -0.10708
1.0{2.0 0.74037 0.16493 0.13333 -0.07683 0.02566 -0.03602 0.02912 -0.01905 0.08702 -0.07339 0.16388 -0.11380
2.0{3.0 0.37904 0.11480 0.00106 -0.00081 0.00464 -0.00593 0.01199 -0.00747 0.01278 -0.01263 0.01816 -0.01585
3.0{5.0 0.30572 0.09162 0.00118 -0.00148 0.00082 -0.00107 0.00330 -0.00214 0.00363 -0.00362 0.00511 -0.00458
5.0{7.0 0.21256 0.09034 0.00070 -0.00085 0.00006 -0.00004 0.00051 -0.00030 0.00168 -0.00156 0.00189 -0.00180

trig pT 9{12 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.69335 0.17608 0.04323 -0.05875 0.01084 -0.00934 0.00676 -0.00506 0.04863 -0.04595 0.06631 -0.07533
1.0{2.0 0.60548 0.18047 0.05210 -0.06629 0.02427 -0.02168 0.01763 -0.01401 0.03726 -0.03786 0.07073 -0.08059
2.0{3.0 0.33318 0.17358 0.00494 -0.00325 0.00516 -0.00413 0.00948 -0.00699 0.01171 -0.01153 0.01668 -0.01447
3.0{5.0 0.23596 0.10558 0.00348 -0.00218 0.00006 -0.00004 0.00103 -0.00078 0.00205 -0.00204 0.00417 -0.00309
5.0{7.0 0.19918 0.14695 0.00150 -0.00104 0.00018 -0.00013 0.00028 -0.00015 0.00149 -0.00138 0.00214 -0.00174

trig pT 12{15 GeV/c
assocpT (GeV/c) width � stat =w systematic error

+ � f 2=w � � f 2=w + � f 3=w � � f 3=w + � f 4=w � � f 4=w + � � =w � � � =w + � total =w � � total =w
0.5{1.0 0.60557 0.32028 0.03342 -0.07504 0.01931 -0.00940 0.00763 -0.00775 0.04336 -0.03956 0.05855 -0.08570
1.0{2.0 0.88153 0.69439 0.10715 -0.25426 0.02654 -0.01688 0.01787 -0.01888 0.06122 -0.05794 0.12748 -0.26200
2.0{3.0 0.25551 0.22460 0.01458 -0.00462 0.00093 -0.00043 0.00252 -0.00259 0.00530 -0.00536 0.01574 -0.00755
3.0{5.0 0.25013 0.17732 0.00431 -0.00126 0.00022 -0.00012 0.00072 -0.00081 0.00134 -0.00135 0.00458 -0.00202
5.0{7.0 0.21822 0.20446 0.00133 -0.00040 0.00007 -0.00001 0.00024 -0.00011 0.00069 -0.00063 0.00152 -0.00076
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G Data Tables: Per Trigger Yield

Table 63: Near side yield, 0{20%

trig pT 4{5 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.17498 0.19957 0.07352 -0.07589 0.01044 -0.00978 0.02426 -0.02121 0.56019 -0.56017 0.11751 -0.11751 0.57769 -0.57784
1.0{2.0 0.18953 0.04303 0.01470 -0.01509 0.00343 -0.00321 0.00985 -0.00862 0.06213 -0.06213 0.06037 -0.06037 0.08848 -0.08841
2.0{3.0 0.07224 0.03028 0.00495 -0.00510 0.00115 -0.00108 0.00348 -0.00308 0.01121 -0.01122 0.02562 -0.02562 0.02863 -0.02861
3.0{5.0 0.01278 0.03199 0.00219 -0.00227 0.00050 -0.00047 0.00172 -0.00152 0.00437 -0.00434 0.08208 -0.08208 0.08225 -0.08225
5.0{7.0 0.00202 0.07622 0.00238 -0.00249 0.00120 -0.00109 0.00325 -0.00278 0.00743 -0.00724 0.08179 -0.08179 0.08223 -0.08220

trig pT 5{7 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.13861 0.33267 0.13708 -0.14398 0.01802 -0.01612 0.03195 -0.02510 0.54119 -0.54111 0.02194 -0.02194 0.55992 -0.56117
1.0{2.0 0.19874 0.05419 0.02277 -0.02363 0.00449 -0.00402 0.00988 -0.00778 0.04689 -0.04690 0.01759 -0.01759 0.05608 -0.05607
2.0{3.0 0.08459 0.03430 0.00657 -0.00686 0.00142 -0.00128 0.00333 -0.00269 0.00778 -0.00779 0.01037 -0.01037 0.01498 -0.01497
3.0{5.0 0.02001 0.02766 0.00205 -0.00216 0.00046 -0.00041 0.00122 -0.00098 0.00223 -0.00219 0.02879 -0.02879 0.02898 -0.02898
5.0{7.0 0.00519 0.04173 0.00114 -0.00123 0.00046 -0.00037 0.00113 -0.00083 0.00207 -0.00215 0.13197 -0.13197 0.13199 -0.13199

trig pT 7{9 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.14081 0.90025 0.24018 -0.18865 0.02142 -0.02406 0.03076 -0.02573 0.50498 -0.50505 0.11756 -0.11756 0.57264 -0.55292
1.0{2.0 0.20535 0.14424 0.04185 -0.03174 0.00526 -0.00593 0.00940 -0.00792 0.04372 -0.04372 0.01925 -0.01925 0.06442 -0.05820
2.0{3.0 0.11462 0.07013 0.00893 -0.00688 0.00130 -0.00150 0.00253 -0.00228 0.00554 -0.00552 0.00044 -0.00044 0.01089 -0.00925
3.0{5.0 0.03456 0.04593 0.00210 -0.00166 0.00033 -0.00038 0.00073 -0.00065 0.00121 -0.00125 0.00446 -0.00446 0.00514 -0.00498
5.0{7.0 0.01289 0.05573 0.00070 -0.00060 0.00018 -0.00014 0.00039 -0.00025 0.00081 -0.00090 0.06571 -0.06571 0.06572 -0.06572

trig pT 9{12 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.67007 0.36299 0.07984 -0.05097 0.00566 -0.00730 0.00751 -0.00652 0.11417 -0.11417 0.02823 -0.02823 0.14246 -0.12856
1.0{2.0 0.27996 0.20254 0.04961 -0.03045 0.00486 -0.00628 0.00803 -0.00705 0.03393 -0.03392 0.01091 -0.01091 0.06180 -0.04782
2.0{3.0 0.13506 0.11325 0.01213 -0.00758 0.00140 -0.00187 0.00255 -0.00244 0.00498 -0.00498 0.00299 -0.00299 0.01376 -0.01003
3.0{5.0 0.05179 0.06337 0.00221 -0.00142 0.00028 -0.00037 0.00057 -0.00055 0.00088 -0.00087 0.00058 -0.00058 0.00253 -0.00188
5.0{7.0 0.01733 0.08358 0.00078 -0.00055 0.00015 -0.00012 0.00031 -0.00018 0.00067 -0.00069 0.01835 -0.01835 0.01838 -0.01838

trig pT 12{15 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.49722 1.18960 0.18144 -0.07130 0.00789 -0.01480 0.01040 -0.01139 0.18598 -0.18599 0.12758 -0.12758 0.28976 -0.23728
1.0{2.0 0.50603 0.27503 0.04682 -0.01750 0.00278 -0.00523 0.00456 -0.00506 0.02191 -0.02191 0.05022 -0.05022 0.07227 -0.05798
2.0{3.0 0.14781 0.24955 0.01878 -0.00718 0.00133 -0.00258 0.00240 -0.00296 0.00524 -0.00524 0.00064 -0.00064 0.01970 -0.00974
3.0{5.0 0.05506 0.14188 0.00348 -0.00138 0.00027 -0.00052 0.00055 -0.00068 0.00094 -0.00096 0.00848 -0.00848 0.00923 -0.00868
5.0{7.0 0.01215 0.25647 0.00179 -0.00081 0.00021 -0.00022 0.00045 -0.00028 0.00117 -0.00111 0.01662 -0.01662 0.01676 -0.01668
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Table 64: Away side yield, 0{20%

trig pT 4{5 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.70861 0.07006 0.00000 -0.00000 0.00781 -0.00834 0.00000 -0.00000 0.18837 -0.18837 0.01466 -0.01466 0.18911 -0.18912
1.0{2.0 0.14998 0.07925 0.00000 -0.00000 0.01313 -0.01402 0.00000 -0.00000 0.10686 -0.10686 0.00231 -0.00231 0.10768 -0.10780
2.0{3.0 0.01528 0.20695 0.00000 -0.00000 0.01653 -0.01756 0.00000 -0.00000 0.07210 -0.07216 0.09434 -0.09434 0.11988 -0.12007
3.0{5.0 0.00256 0.22489 0.00000 -0.00000 0.00759 -0.00807 0.00000 -0.00000 0.02973 -0.02951 0.10132 -0.10132 0.10586 -0.10583
5.0{7.0 0.00012 1.69569 0.00000 -0.00000 0.05746 -0.06313 0.00000 -0.00000 0.16444 -0.16040 0.46073 -0.46073 0.49256 -0.49193

trig pT 5{7 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.78940 0.08328 0.00000 -0.00000 0.00916 -0.01024 0.00000 -0.00000 0.12943 -0.12941 0.01414 -0.01414 0.13052 -0.13058
1.0{2.0 0.18672 0.08452 0.00000 -0.00000 0.01386 -0.01548 0.00000 -0.00000 0.06794 -0.06795 0.00648 -0.00648 0.06964 -0.06999
2.0{3.0 0.02773 0.15203 0.00000 -0.00000 0.01266 -0.01400 0.00000 -0.00000 0.03232 -0.03235 0.03138 -0.03138 0.04679 -0.04719
3.0{5.0 0.00648 0.12134 0.00000 -0.00000 0.00413 -0.00457 0.00000 -0.00000 0.00939 -0.00923 0.05403 -0.05403 0.05500 -0.05501
5.0{7.0 0.00111 0.26564 0.00000 -0.00000 0.00568 -0.00692 0.00000 -0.00000 0.01323 -0.01373 0.01380 -0.01380 0.01994 -0.02066

trig pT 7{9 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.15019 0.15703 0.00000 -0.00000 0.00953 -0.00849 0.00000 -0.00000 0.08421 -0.08422 0.01564 -0.01564 0.08618 -0.08608
1.0{2.0 0.22924 0.18854 0.00000 -0.00000 0.01718 -0.01526 0.00000 -0.00000 0.05332 -0.05332 0.01420 -0.01420 0.05779 -0.05725
2.0{3.0 0.05150 0.22765 0.00000 -0.00000 0.01081 -0.00936 0.00000 -0.00000 0.01676 -0.01672 0.04201 -0.04201 0.04650 -0.04617
3.0{5.0 0.00731 0.28576 0.00000 -0.00000 0.00577 -0.00502 0.00000 -0.00000 0.00781 -0.00803 0.02469 -0.02469 0.02653 -0.02644
5.0{7.0 0.00244 0.33011 0.00000 -0.00000 0.00246 -0.00302 0.00000 -0.00000 0.00581 -0.00645 0.01148 -0.01148 0.01310 -0.01351

trig pT 9{12 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.39248 0.24792 0.00000 -0.00000 0.01136 -0.00881 0.00000 -0.00000 0.07484 -0.07484 0.00809 -0.00809 0.07613 -0.07579
1.0{2.0 0.18756 0.43934 0.00000 -0.00000 0.03034 -0.02346 0.00000 -0.00000 0.06894 -0.06894 0.05916 -0.05916 0.09578 -0.09382
2.0{3.0 0.10249 0.22274 0.00000 -0.00000 0.00796 -0.00598 0.00000 -0.00000 0.00893 -0.00893 0.01296 -0.01296 0.01763 -0.01683
3.0{5.0 0.02320 0.17634 0.00000 -0.00000 0.00266 -0.00200 0.00000 -0.00000 0.00267 -0.00264 0.00120 -0.00120 0.00395 -0.00353
5.0{7.0 0.01090 0.17667 0.00000 -0.00000 0.00063 -0.00075 0.00000 -0.00000 0.00144 -0.00149 0.01280 -0.01280 0.01289 -0.01291

trig pT 12{15 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.93225 0.43769 0.00000 -0.00000 0.01232 -0.00657 0.00000 -0.00000 0.06519 -0.06520 0.04569 -0.04569 0.08056 -0.07989
1.0{2.0 0.21273 0.95102 0.00000 -0.00000 0.04024 -0.02140 0.00000 -0.00000 0.07097 -0.07096 0.06319 -0.06319 0.10319 -0.09740
2.0{3.0 0.16328 0.34195 0.00000 -0.00000 0.00757 -0.00388 0.00000 -0.00000 0.00646 -0.00646 0.02212 -0.02212 0.02425 -0.02337
3.0{5.0 0.02444 0.42893 0.00000 -0.00000 0.00380 -0.00196 0.00000 -0.00000 0.00290 -0.00294 0.01727 -0.01727 0.01792 -0.01763
5.0{7.0 0.01185 0.36048 0.00000 -0.00000 0.00073 -0.00070 0.00000 -0.00000 0.00164 -0.00155 0.04180 -0.04180 0.04184 -0.04184
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Table 65: Near side yield, 20{40%

trig pT 4{5 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.23393 0.11661 0.05070 -0.05165 0.00658 -0.00608 0.02807 -0.02286 0.58953 -0.58953 0.04024 -0.04024 0.59378 -0.59363
1.0{2.0 0.20205 0.03236 0.01461 -0.01488 0.00296 -0.00272 0.01161 -0.00950 0.09872 -0.09872 0.01238 -0.01238 0.10128 -0.10108
2.0{3.0 0.06295 0.02880 0.00583 -0.00595 0.00111 -0.00103 0.00576 -0.00472 0.02581 -0.02581 0.01539 -0.01539 0.03117 -0.03101
3.0{5.0 0.01271 0.02774 0.00187 -0.00190 0.00040 -0.00037 0.00223 -0.00183 0.00794 -0.00797 0.01580 -0.01580 0.01792 -0.01790
5.0{7.0 0.00204 0.05780 0.00154 -0.00157 0.00075 -0.00068 0.00242 -0.00189 0.00922 -0.00864 0.02260 -0.02260 0.02459 -0.02433

trig pT 5{7 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.24795 0.13944 0.05361 -0.05490 0.00543 -0.00492 0.01968 -0.01546 0.49898 -0.49901 0.01211 -0.01211 0.50241 -0.50243
1.0{2.0 0.23941 0.03469 0.01396 -0.01428 0.00215 -0.00194 0.00731 -0.00577 0.07497 -0.07498 0.00376 -0.00376 0.07673 -0.07666
2.0{3.0 0.08471 0.02757 0.00480 -0.00492 0.00073 -0.00066 0.00319 -0.00252 0.01723 -0.01723 0.00299 -0.00299 0.01843 -0.01835
3.0{5.0 0.02039 0.02317 0.00131 -0.00134 0.00022 -0.00020 0.00104 -0.00082 0.00444 -0.00444 0.00847 -0.00847 0.00972 -0.00970
5.0{7.0 0.00468 0.03622 0.00068 -0.00071 0.00026 -0.00022 0.00076 -0.00056 0.00350 -0.00350 0.02662 -0.02662 0.02687 -0.02686

trig pT 7{9 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.25285 0.37381 0.08507 -0.10336 0.00653 -0.00493 0.01687 -0.01072 0.48376 -0.48375 0.00572 -0.00572 0.49155 -0.49485
1.0{2.0 0.28137 0.08090 0.01952 -0.02372 0.00215 -0.00162 0.00550 -0.00352 0.06265 -0.06265 0.00095 -0.00095 0.06589 -0.06711
2.0{3.0 0.11477 0.05590 0.00565 -0.00686 0.00067 -0.00050 0.00208 -0.00133 0.01258 -0.01257 0.00200 -0.00200 0.01410 -0.01453
3.0{5.0 0.03506 0.04004 0.00125 -0.00152 0.00016 -0.00012 0.00054 -0.00034 0.00256 -0.00255 0.00131 -0.00131 0.00319 -0.00326
5.0{7.0 0.01231 0.04909 0.00036 -0.00044 0.00009 -0.00006 0.00022 -0.00013 0.00139 -0.00130 0.01223 -0.01223 0.01231 -0.01230

trig pT 9{12 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.05855 3.10283 0.92293 -0.57767 0.03279 -0.03841 0.07649 -0.05719 2.23016 -2.23010 0.00689 -0.00689 2.41503 -2.30475
1.0{2.0 0.26954 0.16229 0.05166 -0.03216 0.00259 -0.00293 0.00606 -0.00464 0.06980 -0.06980 0.00050 -0.00050 0.08709 -0.07705
2.0{3.0 0.15973 0.07997 0.01010 -0.00636 0.00056 -0.00066 0.00158 -0.00121 0.00963 -0.00964 0.00059 -0.00059 0.01407 -0.01164
3.0{5.0 0.05314 0.05701 0.00208 -0.00130 0.00012 -0.00014 0.00038 -0.00029 0.00179 -0.00180 0.00035 -0.00035 0.00280 -0.00227
5.0{7.0 0.01813 0.07380 0.00056 -0.00038 0.00006 -0.00004 0.00015 -0.00008 0.00099 -0.00092 0.00273 -0.00273 0.00296 -0.00290

trig pT 12{15 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.76356 0.60310 0.15200 -0.04614 0.00259 -0.00516 0.00599 -0.00601 0.17605 -0.17604 0.00490 -0.00490 0.23273 -0.18223
1.0{2.0 0.46837 0.23922 0.06402 -0.01929 0.00153 -0.00290 0.00356 -0.00371 0.04195 -0.04195 0.00126 -0.00126 0.07665 -0.04643
2.0{3.0 0.16810 0.18960 0.02049 -0.00628 0.00055 -0.00111 0.00153 -0.00159 0.00941 -0.00941 0.00195 -0.00195 0.02269 -0.01164
3.0{5.0 0.05441 0.13194 0.00440 -0.00133 0.00012 -0.00025 0.00038 -0.00040 0.00184 -0.00183 0.00046 -0.00046 0.00480 -0.00236
5.0{7.0 0.02359 0.15924 0.00088 -0.00030 0.00005 -0.00004 0.00012 -0.00007 0.00074 -0.00079 0.00301 -0.00301 0.00323 -0.00313
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Table 66: Away side yield, 20{40%

trig pT 4{5 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.65833 0.05832 0.00000 -0.00000 0.00700 -0.00756 0.00000 -0.00000 0.28381 -0.28381 0.01849 -0.01849 0.28450 -0.28451
1.0{2.0 0.18417 0.05089 0.00000 -0.00000 0.00967 -0.01050 0.00000 -0.00000 0.14615 -0.14614 0.01337 -0.01337 0.14708 -0.14712
2.0{3.0 0.03099 0.08272 0.00000 -0.00000 0.00677 -0.00732 0.00000 -0.00000 0.07053 -0.07053 0.00122 -0.00122 0.07086 -0.07091
3.0{5.0 0.00387 0.12246 0.00000 -0.00000 0.00390 -0.00422 0.00000 -0.00000 0.03511 -0.03527 0.01286 -0.01286 0.03760 -0.03778
5.0{7.0 0.00089 0.17427 0.00000 -0.00000 0.00502 -0.00557 0.00000 -0.00000 0.02840 -0.02664 0.00021 -0.00021 0.02884 -0.02721

trig pT 5{7 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 0.73821 0.06617 0.00000 -0.00000 0.00535 -0.00590 0.00000 -0.00000 0.22729 -0.22730 0.00703 -0.00703 0.22746 -0.22748
1.0{2.0 0.21360 0.05592 0.00000 -0.00000 0.00703 -0.00781 0.00000 -0.00000 0.11355 -0.11356 0.00556 -0.00556 0.11391 -0.11397
2.0{3.0 0.03807 0.08587 0.00000 -0.00000 0.00475 -0.00523 0.00000 -0.00000 0.05166 -0.05166 0.00478 -0.00478 0.05210 -0.05215
3.0{5.0 0.00713 0.08668 0.00000 -0.00000 0.00183 -0.00201 0.00000 -0.00000 0.01714 -0.01714 0.00697 -0.00697 0.01859 -0.01861
5.0{7.0 0.00153 0.13565 0.00000 -0.00000 0.00223 -0.00256 0.00000 -0.00000 0.01452 -0.01452 0.00599 -0.00599 0.01586 -0.01591

trig pT 7{9 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.19158 0.11275 0.00000 -0.00000 0.00339 -0.00448 0.00000 -0.00000 0.13937 -0.13937 0.00227 -0.00227 0.13943 -0.13946
1.0{2.0 0.35263 0.09352 0.00000 -0.00000 0.00419 -0.00556 0.00000 -0.00000 0.06768 -0.06768 0.00334 -0.00334 0.06789 -0.06799
2.0{3.0 0.05368 0.16672 0.00000 -0.00000 0.00349 -0.00461 0.00000 -0.00000 0.03631 -0.03629 0.00719 -0.00719 0.03718 -0.03729
3.0{5.0 0.01606 0.11068 0.00000 -0.00000 0.00084 -0.00111 0.00000 -0.00000 0.00755 -0.00752 0.00065 -0.00065 0.00763 -0.00763
5.0{7.0 0.00448 0.14881 0.00000 -0.00000 0.00055 -0.00076 0.00000 -0.00000 0.00517 -0.00482 0.00730 -0.00730 0.00896 -0.00878

trig pT 9{12 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.15761 0.22334 0.00000 -0.00000 0.00629 -0.00537 0.00000 -0.00000 0.15319 -0.15319 0.00118 -0.00118 0.15333 -0.15329
1.0{2.0 0.43925 0.14522 0.00000 -0.00000 0.00582 -0.00514 0.00000 -0.00000 0.05802 -0.05802 0.00070 -0.00070 0.05831 -0.05825
2.0{3.0 0.07024 0.24960 0.00000 -0.00000 0.00487 -0.00412 0.00000 -0.00000 0.02958 -0.02961 0.00093 -0.00093 0.02999 -0.02991
3.0{5.0 0.02181 0.15762 0.00000 -0.00000 0.00114 -0.00096 0.00000 -0.00000 0.00590 -0.00592 0.00218 -0.00218 0.00639 -0.00638
5.0{7.0 0.00679 0.17912 0.00000 -0.00000 0.00038 -0.00051 0.00000 -0.00000 0.00356 -0.00333 0.00484 -0.00484 0.00602 -0.00590

trig pT 12{15 GeV/c
assocpT yield � stat =Y systematic error
(GeV/c) + � f 2=Y � � f 2=Y + � f 3=Y � � f 3=Y + � f 4=Y � � f 4=Y + � � =Y � � � =Y � � 0 � � � 0 + � total =Y � � total =Y
0.5{1.0 1.90091 0.34490 0.00000 -0.00000 0.00671 -0.00337 0.00000 -0.00000 0.09604 -0.09604 0.00088 -0.00088 0.09628 -0.09610
1.0{2.0 0.79665 0.21265 0.00000 -0.00000 0.00552 -0.00292 0.00000 -0.00000 0.03341 -0.03341 0.00183 -0.00183 0.03391 -0.03358
2.0{3.0 0.09465 0.46139 0.00000 -0.00000 0.00635 -0.00315 0.00000 -0.00000 0.02259 -0.02259 0.00335 -0.00335 0.02370 -0.02305
3.0{5.0 0.04361 0.21446 0.00000 -0.00000 0.00101 -0.00050 0.00000 -0.00000 0.00310 -0.00309 0.00162 -0.00162 0.00364 -0.00352
5.0{7.0 0.01557 0.23265 0.00000 -0.00000 0.00020 -0.00023 0.00000 -0.00000 0.00152 -0.00162 0.00134 -0.00134 0.00204 -0.00212
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H Data Tables: I AA (pT )

Table 67: 0{20%, Away{sideI AA (pT )

trig pT 4{5 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 2.18588 0.07367 0.25324 -0.25382
1.0{2.0 1.32846 0.08394 0.14776 -0.14870
2.0{3.0 0.51972 0.22109 0.16365 -0.16483
3.0{5.0 0.36227 0.23782 0.09370 -0.09432
5.0{7.0 0.06542 2.83269 0.76104 -0.77363

trig pT 5{7 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 1.99065 0.08523 0.19671 -0.19758
1.0{2.0 1.22291 0.08666 0.10256 -0.10443
2.0{3.0 0.59565 0.15496 0.05575 -0.05943
3.0{5.0 0.53503 0.12482 0.05896 -0.05670
5.0{7.0 0.41405 0.27955 0.08131 -0.06947

trig pT 7{9 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 2.32541 0.15953 0.13564 -0.13058
1.0{2.0 1.06843 0.19200 0.10945 -0.08448
2.0{3.0 0.62898 0.23215 0.07659 -0.06588
3.0{5.0 0.29163 0.29266 0.06978 -0.06387
5.0{7.0 0.36200 0.35801 0.10750 -0.10694

trig pT 9{12 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 2.22876 0.25378 0.12462 -0.12497
1.0{2.0 0.61656 0.45034 0.15156 -0.12551
2.0{3.0 1.00361 0.23277 0.07400 -0.08135
3.0{5.0 0.60891 0.19398 0.07586 -0.08032
5.0{7.0 0.83814 0.32279 0.15260 -0.18733
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Table 68: 20{40%, Away{sideI AA (pT )

trig pT 4{5 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 1.95737 0.05945 0.28693 -0.28734
1.0{2.0 1.59178 0.05189 0.15147 -0.15221
2.0{3.0 1.04215 0.08419 0.08169 -0.08358
3.0{5.0 0.53583 0.12406 0.06156 -0.06025
5.0{7.0 0.72720 0.18105 0.08487 -0.07563

trig pT 5{7 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 1.74256 0.06771 0.23013 -0.23057
1.0{2.0 1.31878 0.05715 0.11856 -0.11928
2.0{3.0 0.76867 0.08758 0.06369 -0.06543
3.0{5.0 0.55266 0.08965 0.05018 -0.04704
5.0{7.0 0.54611 0.14602 0.07911 -0.06675

trig pT 7{9 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 2.22725 0.11700 0.14818 -0.15020
1.0{2.0 1.54012 0.09675 0.08119 -0.08374
2.0{3.0 0.61310 0.17046 0.06206 -0.06658
3.0{5.0 0.60067 0.12101 0.06117 -0.06134
5.0{7.0 0.62563 0.19646 0.10664 -0.10687

trig pT 9{12 GeV/c
assocpT I AA (pT ) � stat =I systematic error
(GeV/c) + � total =I � � total =I
0.5{1.0 1.72568 0.22885 0.16697 -0.17118
1.0{2.0 1.36811 0.15056 0.08049 -0.08536
2.0{3.0 0.64204 0.25747 0.07554 -0.08587
3.0{5.0 0.53300 0.17650 0.07531 -0.08029
5.0{7.0 0.48624 0.32385 0.15257 -0.18732
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I Data Tables: I AA (� � )

Table 69: 0{20%, triggerpT 4.0{5.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 6.37423 0.79282 0.14705 -0.14245 0.02139 -0.02285 0.05609 -0.06418 0.35807 -0.35805 0.39188 -0.39149 0.08934 -0.07579 0.40207 -0.39889
1.88 3.40801 0.53232 0.09637 -0.09335 0.04437 -0.04739 0.01503 -0.01720 0.28419 -0.28417 0.30381 -0.30343 0.04832 -0.04406 0.30771 -0.30669
2.09 2.54704 0.32321 0.04355 -0.04219 0.04011 -0.04283 0.02035 -0.01779 0.20819 -0.20818 0.21754 -0.21756 0.03522 -0.03302 0.22049 -0.22017
2.30 2.64778 0.16644 0.00549 -0.00532 0.01956 -0.02089 0.02400 -0.02098 0.12575 -0.12574 0.12985 -0.12952 0.02962 -0.02796 0.13337 -0.13269
2.51 2.09524 0.12970 0.01365 -0.01409 0.00649 -0.00693 0.01724 -0.01507 0.10942 -0.10942 0.11208 -0.11184 0.02661 -0.02531 0.11542 -0.11490
2.72 1.78988 0.10637 0.02638 -0.02723 0.00618 -0.00579 0.00199 -0.00174 0.09780 -0.09780 0.10179 -0.10198 0.02509 -0.02393 0.10507 -0.10499
2.93 1.84565 0.08526 0.03007 -0.03104 0.01352 -0.01266 0.00929 -0.01062 0.08174 -0.08173 0.08895 -0.08930 0.02433 -0.02334 0.09248 -0.09257
3.14 1.54197 0.09352 0.03625 -0.03742 0.01840 -0.01723 0.01528 -0.01749 0.09006 -0.09005 0.10027 -0.10085 0.02466 -0.02288 0.10350 -0.10365

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 8.39428 1.67672 0.24840 -0.24193 0.05967 -0.06369 0.19363 -0.22139 0.33582 -0.33582 0.46427 -0.47370 0.27577 -0.17776 0.54001 -0.50597
1.88 2.42710 1.27513 0.20700 -0.20160 0.15739 -0.16800 0.06599 -0.07545 0.33945 -0.33945 0.43267 -0.43565 0.08344 -0.07158 0.44065 -0.44150
2.09 2.30952 0.30286 0.03712 -0.03615 0.05644 -0.06025 0.03542 -0.03098 0.09878 -0.09878 0.12481 -0.12512 0.03680 -0.03447 0.13012 -0.12979
2.30 2.48027 0.16290 0.00488 -0.00475 0.02870 -0.03063 0.04355 -0.03809 0.06226 -0.06226 0.08137 -0.07930 0.03139 -0.02954 0.08722 -0.08463
2.51 1.55048 0.11837 0.01183 -0.01215 0.00924 -0.00986 0.03035 -0.02654 0.05260 -0.05260 0.06257 -0.06097 0.02610 -0.02473 0.06780 -0.06581
2.72 1.13361 0.10539 0.02493 -0.02560 0.00959 -0.00899 0.00382 -0.00334 0.05134 -0.05134 0.05801 -0.05817 0.02442 -0.02323 0.06295 -0.06265
2.93 0.88680 0.10014 0.03333 -0.03423 0.02460 -0.02305 0.02092 -0.02392 0.05039 -0.05039 0.06852 -0.06940 0.02340 -0.02231 0.07242 -0.07290
3.14 0.71338 0.11574 0.04238 -0.04351 0.03532 -0.03309 0.03632 -0.04153 0.05858 -0.05858 0.08829 -0.09025 0.02319 -0.02216 0.09129 -0.09294

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 4.43563 6.21451 0.46395 -0.45057 0.11100 -0.11791 0.38185 -0.43231 0.33370 -0.33401 0.69876 -0.72035 0.36000 -1.28572 0.78796 -1.47479
1.88 4.98436 1.34490 0.10199 -0.09905 0.07724 -0.08205 0.03433 -0.03887 0.08912 -0.08920 0.17647 -0.17794 0.24053 -0.16236 0.30630 -0.25069
2.09 3.76371 0.38147 0.02083 -0.02023 0.03156 -0.03352 0.02079 -0.01836 0.02956 -0.02959 0.07359 -0.07365 0.06733 -0.05948 0.11061 -0.10606
2.30 0.59033 0.80892 0.01265 -0.01228 0.07412 -0.07874 0.11806 -0.10428 0.08609 -0.08617 0.17235 -0.16538 0.04131 -0.03809 0.18361 -0.17636
2.51 0.75761 0.30391 0.01467 -0.01510 0.01144 -0.01215 0.03945 -0.03485 0.03492 -0.03495 0.07476 -0.07266 0.03096 -0.02909 0.09302 -0.09072
2.72 0.35451 0.32270 0.03910 -0.04026 0.01496 -0.01408 0.00627 -0.00554 0.04316 -0.04320 0.07887 -0.07926 0.02624 -0.02513 0.09538 -0.09541
2.93 0.28648 0.28894 0.04620 -0.04757 0.03389 -0.03190 0.03070 -0.03476 0.03748 -0.03752 0.09094 -0.09239 0.02453 -0.02338 0.10546 -0.10646
3.14 0.25153 0.25160 0.04652 -0.04790 0.03854 -0.03627 0.04221 -0.04779 0.03453 -0.03456 0.09500 -0.09742 0.02381 -0.02249 0.10789 -0.10975

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 40.69336 6.35921 0.05005 -0.04844 0.01171 -0.01245 0.04583 -0.05194 0.03164 -0.03140 0.10113 -0.10330 0.67348 -1.94323 0.68383 -1.94696
1.88 -22.04266 2.13767 0.03088 -0.02988 0.02287 -0.02432 0.01156 -0.01310 0.02371 -0.02353 0.07037 -0.07064 0.45089 -4.45675 0.45894 -4.45758
2.09 0.38285 2.53815 0.06454 -0.06247 0.09562 -0.10166 0.07172 -0.06329 0.08041 -0.07981 0.22386 -0.22318 0.07473 -0.06895 0.27784 -0.27578
2.30 1.25551 0.34731 0.00226 -0.00219 0.01298 -0.01380 0.02354 -0.02077 0.01352 -0.01342 0.06743 -0.06665 0.04924 -0.04898 0.10036 -0.09971
2.51 0.35420 0.64455 0.01346 -0.01391 0.01030 -0.01096 0.04047 -0.03571 0.02821 -0.02800 0.09375 -0.09187 0.03710 -0.03865 0.12386 -0.12292
2.72 0.25000 0.37540 0.01981 -0.02047 0.00744 -0.00700 0.00355 -0.00314 0.01926 -0.01912 0.06002 -0.06012 0.02822 -0.03100 0.08223 -0.08330
2.93 0.27134 0.20831 0.01394 -0.01440 0.01004 -0.00945 0.01034 -0.01172 0.00997 -0.00989 0.05771 -0.05798 0.02469 -0.02776 0.07971 -0.08090
3.14 0.30042 0.14138 0.01093 -0.01129 0.00889 -0.00837 0.01107 -0.01255 0.00715 -0.00710 0.05606 -0.05635 0.02334 -0.02731 0.07778 -0.07927

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 10.27797 1.73635 0.02058 -0.01974 0.01020 -0.01121 0.03147 -0.03677 0.02019 -0.01969 0.29180 -0.29237 0.31400 -0.80945 0.50471 -0.90093
1.88 -2.11201 5.30665 0.09239 -0.08863 0.14499 -0.15929 0.05779 -0.06754 0.10994 -0.10723 0.66108 -0.66433 0.33839 -0.98800 0.94124 -1.32358
2.09 -11.20743 6.10832 0.04332 -0.04155 0.13595 -0.14936 0.08290 -0.07093 0.08361 -0.08155 0.52348 -0.52490 1.86305 -0.68492 1.98734 -0.97426
2.30 -0.84148 1.54136 0.00492 -0.00472 0.05974 -0.06564 0.08809 -0.07537 0.04553 -0.04441 0.70239 -0.70136 0.11982 -0.10853 0.95763 -0.95553
2.51 0.28543 2.83197 0.02740 -0.02856 0.04482 -0.04924 0.14309 -0.12244 0.08972 -0.08752 0.30912 -0.30027 0.08444 -0.08483 0.39687 -0.39010
2.72 0.05912 3.64597 0.08996 -0.09378 0.07466 -0.06796 0.02803 -0.02399 0.13655 -0.13319 0.70133 -0.70035 0.03978 -0.05042 0.94061 -0.94040
2.93 0.28760 0.35773 0.01073 -0.01119 0.01708 -0.01555 0.01342 -0.01568 0.01197 -0.01168 0.26357 -0.26361 0.02857 -0.04080 0.35905 -0.36026
3.14 0.22061 0.39651 0.01392 -0.01451 0.02501 -0.02277 0.02376 -0.02777 0.01420 -0.01385 0.24262 -0.24284 0.02767 -0.04002 0.32938 -0.33080
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Table 70: 0{20%, triggerpT 5.0{7.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 9.64426 0.73880 0.13662 -0.13007 0.01728 -0.01931 0.03252 -0.04139 0.16955 -0.16952 0.22104 -0.21871 0.11976 -0.09622 0.25147 -0.23901
1.88 3.16082 0.58191 0.11861 -0.11293 0.04748 -0.05307 0.01155 -0.01470 0.17823 -0.17820 0.21976 -0.21821 0.04963 -0.04515 0.22536 -0.22289
2.09 3.61272 0.33280 0.04950 -0.04713 0.03963 -0.04430 0.01606 -0.01262 0.12054 -0.12052 0.13743 -0.13765 0.04195 -0.03857 0.14378 -0.14304
2.30 2.33320 0.21100 0.00792 -0.00754 0.02453 -0.02743 0.02404 -0.01889 0.09240 -0.09239 0.09929 -0.09889 0.02892 -0.02740 0.10354 -0.10274
2.51 2.00736 0.14418 0.01692 -0.01778 0.00712 -0.00795 0.01510 -0.01186 0.07027 -0.07026 0.07476 -0.07445 0.02459 -0.02343 0.07889 -0.07825
2.72 1.42476 0.13623 0.03795 -0.03986 0.00824 -0.00737 0.00202 -0.00159 0.07288 -0.07287 0.08307 -0.08386 0.02246 -0.02150 0.08620 -0.08672
2.93 1.33030 0.11683 0.04651 -0.04885 0.01936 -0.01732 0.00912 -0.01161 0.06548 -0.06548 0.08357 -0.08475 0.02154 -0.02039 0.08645 -0.08732
3.14 1.25891 0.11131 0.04849 -0.05093 0.02279 -0.02039 0.01298 -0.01652 0.06239 -0.06239 0.08371 -0.08514 0.02112 -0.02026 0.08648 -0.08767

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -129.34773 11.43866 0.23458 -0.22608 0.04510 -0.05037 0.10544 -0.13387 0.15307 -0.15310 0.30270 -0.30826 0.73622 -1.55706 0.79602 -1.58729
1.88 9.40828 0.72366 0.11353 -0.10941 0.06909 -0.07716 0.02087 -0.02650 0.08981 -0.08983 0.16182 -0.16345 0.15750 -0.11973 0.22583 -0.20263
2.09 3.04485 0.33102 0.04907 -0.04729 0.05973 -0.06670 0.02998 -0.02362 0.06298 -0.06299 0.10422 -0.10598 0.04532 -0.04133 0.11368 -0.11379
2.30 2.33836 0.17065 0.00628 -0.00606 0.02960 -0.03306 0.03593 -0.02830 0.03868 -0.03869 0.06100 -0.05869 0.02989 -0.02810 0.06797 -0.06511
2.51 1.24111 0.15258 0.01885 -0.01956 0.01191 -0.01330 0.03129 -0.02465 0.04084 -0.04085 0.05621 -0.05340 0.02392 -0.02289 0.06114 -0.05814
2.72 0.96352 0.11475 0.03342 -0.03468 0.01088 -0.00975 0.00331 -0.00261 0.03352 -0.03352 0.04884 -0.04944 0.02122 -0.02036 0.05330 -0.05351
2.93 0.63640 0.12124 0.04995 -0.05183 0.03120 -0.02794 0.01827 -0.02320 0.03676 -0.03677 0.07190 -0.07330 0.01996 -0.01919 0.07466 -0.07581
3.14 0.62112 0.11085 0.04991 -0.05179 0.03520 -0.03152 0.02492 -0.03165 0.03358 -0.03358 0.07412 -0.07629 0.01987 -0.01862 0.07678 -0.07857

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 142.52138 94.24173 0.63191 -0.60543 0.13350 -0.14759 0.33803 -0.41921 0.23518 -0.23545 0.77043 -0.79143 0.96575 -1.03673 1.23637 -1.30520
1.88 16.74550 1.54534 0.07362 -0.07054 0.04923 -0.05443 0.01611 -0.01997 0.03327 -0.03330 0.09786 -0.09906 0.93336 -0.32582 0.93855 -0.34073
2.09 1.98546 0.72615 0.04951 -0.04744 0.06622 -0.07321 0.03517 -0.02836 0.03632 -0.03636 0.10153 -0.10321 0.08298 -0.07117 0.13233 -0.12663
2.30 1.43820 0.29660 0.00529 -0.00507 0.02737 -0.03025 0.03514 -0.02834 0.01861 -0.01863 0.05224 -0.04962 0.04016 -0.03709 0.06686 -0.06298
2.51 0.69571 0.29929 0.01697 -0.01772 0.01185 -0.01310 0.03295 -0.02657 0.02117 -0.02119 0.04876 -0.04534 0.02942 -0.02754 0.05821 -0.05440
2.72 0.61823 0.15945 0.02219 -0.02316 0.00791 -0.00715 0.00257 -0.00207 0.01282 -0.01284 0.03305 -0.03351 0.02332 -0.02228 0.04199 -0.04179
2.93 0.20956 0.28025 0.05287 -0.05519 0.03613 -0.03268 0.02315 -0.02871 0.02245 -0.02247 0.07439 -0.07639 0.02051 -0.01986 0.07804 -0.07979
3.14 0.40937 0.12130 0.02568 -0.02681 0.01982 -0.01793 0.01535 -0.01904 0.00997 -0.00998 0.04187 -0.04322 0.02008 -0.01917 0.04778 -0.04860

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -12.17936 0.88683 0.01861 -0.01769 0.00402 -0.00445 0.01160 -0.01441 0.00632 -0.00621 0.04047 -0.04099 0.22333 -0.39320 0.22781 -0.39581
1.88 -12.13652 0.87094 0.01899 -0.01805 0.01299 -0.01439 0.00484 -0.00602 0.00783 -0.00769 0.04171 -0.04188 0.26324 -0.54317 0.26726 -0.54514
2.09 0.08695 30.54601 0.88884 -0.84501 1.21631 -1.34680 0.73719 -0.59308 0.59464 -0.58425 2.03724 -2.05057 0.28044 -0.18319 2.13791 -2.14010
2.30 0.99822 0.46304 0.00338 -0.00322 0.01792 -0.01985 0.02627 -0.02113 0.01086 -0.01067 0.05065 -0.04888 0.06241 -0.05998 0.08340 -0.08051
2.51 0.82654 0.27078 0.00591 -0.00621 0.00425 -0.00471 0.01349 -0.01086 0.00677 -0.00665 0.03731 -0.03653 0.03960 -0.04157 0.05785 -0.05872
2.72 0.36949 0.19237 0.01080 -0.01136 0.00398 -0.00359 0.00147 -0.00118 0.00574 -0.00564 0.03683 -0.03694 0.02482 -0.02906 0.04884 -0.05120
2.93 0.27137 0.14526 0.01040 -0.01093 0.00734 -0.00663 0.00534 -0.00664 0.00406 -0.00399 0.03593 -0.03616 0.02085 -0.02513 0.04585 -0.04812
3.14 0.30476 0.09796 0.00787 -0.00827 0.00627 -0.00566 0.00552 -0.00686 0.00281 -0.00276 0.03497 -0.03520 0.02008 -0.02412 0.04475 -0.04687

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 3.16795 1.44874 0.01671 -0.01550 0.00574 -0.00699 0.01535 -0.02089 0.00925 -0.00960 0.02729 -0.03048 0.29916 -0.19916 0.30046 -0.20157
1.88 -3.58900 1.32471 0.01752 -0.01625 0.01904 -0.02321 0.00658 -0.00896 0.01176 -0.01220 0.03037 -0.03321 0.47680 -0.25381 0.47780 -0.25602
2.09 3.89830 2.47771 0.02468 -0.02288 0.05362 -0.06536 0.03303 -0.02427 0.02687 -0.02788 0.07366 -0.07932 3.43900 -0.44175 3.43980 -0.44887
2.30 1.48347 0.61275 0.00161 -0.00149 0.01354 -0.01651 0.02017 -0.01482 0.00841 -0.00872 0.02806 -0.02635 0.11904 -0.10937 0.12248 -0.11269
2.51 0.27633 1.37924 0.01241 -0.01339 0.01455 -0.01773 0.04691 -0.03448 0.02371 -0.02461 0.05737 -0.04950 0.06788 -0.07387 0.08919 -0.08924
2.72 0.22530 0.62035 0.01377 -0.01485 0.00908 -0.00745 0.00310 -0.00228 0.01218 -0.01264 0.02490 -0.02512 0.03748 -0.05000 0.04573 -0.05654
2.93 0.31019 0.24539 0.00636 -0.00686 0.00805 -0.00661 0.00495 -0.00673 0.00414 -0.00429 0.01486 -0.01512 0.02611 -0.04014 0.03047 -0.04319
3.14 0.44754 0.13379 0.00333 -0.00359 0.00476 -0.00391 0.00354 -0.00481 0.00198 -0.00205 0.01099 -0.01123 0.02312 -0.03752 0.02608 -0.03948
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Table 71: 0{20%, triggerpT 7.0{9.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -8.24314 40.76106 3.89699 -4.96139 0.56121 -0.49973 0.72562 -0.86764 3.44749 -3.44794 5.28933 -6.12944 1.28044 -0.82036 5.44279 -6.18469
1.88 4.10342 1.59331 0.15522 -0.19761 0.07075 -0.06300 0.01182 -0.01413 0.16621 -0.16623 0.23924 -0.26688 0.14420 -0.11175 0.27942 -0.28941
2.09 6.10640 0.58941 0.03962 -0.05045 0.03612 -0.03217 0.00945 -0.00790 0.06875 -0.06876 0.08834 -0.09210 0.09173 -0.07728 0.12740 -0.12028
2.30 4.87883 0.27263 0.00460 -0.00585 0.01622 -0.01445 0.01026 -0.00858 0.03822 -0.03822 0.04430 -0.04348 0.04893 -0.04462 0.06611 -0.06241
2.51 2.37248 0.30960 0.02329 -0.01829 0.00834 -0.00742 0.01142 -0.00955 0.05150 -0.05150 0.05953 -0.05729 0.03781 -0.03512 0.07064 -0.06733
2.72 1.28454 0.31375 0.05664 -0.04449 0.00834 -0.00937 0.00166 -0.00139 0.05791 -0.05791 0.08218 -0.07445 0.02949 -0.02807 0.08739 -0.07966
2.93 1.42474 0.21072 0.05380 -0.04226 0.01519 -0.01706 0.00617 -0.00738 0.04032 -0.04033 0.06999 -0.06219 0.02691 -0.02537 0.07507 -0.06726
3.14 1.75554 0.14836 0.04087 -0.03210 0.01303 -0.01463 0.00640 -0.00765 0.02799 -0.02800 0.05267 -0.04687 0.02541 -0.02418 0.05859 -0.05286

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 11.10296 1.57196 0.12874 -0.16977 0.02714 -0.02411 0.04389 -0.05205 0.05840 -0.05840 0.15080 -0.18872 0.20612 -0.35068 0.25541 -0.39824
1.88 -8.18110 1.70218 0.14261 -0.18806 0.09518 -0.08454 0.01988 -0.02358 0.07840 -0.07839 0.18992 -0.22214 0.40880 -0.22489 0.45078 -0.31613
2.09 3.87447 0.66607 0.04840 -0.06382 0.06460 -0.05738 0.02095 -0.01766 0.04315 -0.04314 0.09455 -0.09830 0.09635 -0.08097 0.13505 -0.12741
2.30 3.13684 0.30701 0.00551 -0.00726 0.02844 -0.02526 0.02231 -0.01881 0.02354 -0.02353 0.04454 -0.04113 0.05080 -0.04603 0.06765 -0.06182
2.51 1.19266 0.35476 0.03024 -0.02293 0.01530 -0.01359 0.02599 -0.02191 0.03323 -0.03323 0.05494 -0.04884 0.03493 -0.03260 0.06519 -0.05881
2.72 1.22892 0.17464 0.03433 -0.02603 0.00713 -0.00802 0.00176 -0.00148 0.01746 -0.01746 0.04036 -0.03378 0.02652 -0.02544 0.04841 -0.04241
2.93 0.69710 0.19962 0.05624 -0.04265 0.02239 -0.02521 0.01140 -0.01352 0.02098 -0.02098 0.06586 -0.05639 0.02353 -0.02265 0.07002 -0.06087
3.14 0.71592 0.17537 0.05379 -0.04079 0.02418 -0.02722 0.01489 -0.01766 0.01834 -0.01834 0.06424 -0.05607 0.02299 -0.02198 0.06830 -0.06031

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -29.87148 2.46940 0.03409 -0.04424 0.00839 -0.00726 0.01541 -0.01707 0.00900 -0.00898 0.04964 -0.05740 0.43244 -3.19680 0.43540 -3.19733
1.88 8.74485 2.66152 0.08971 -0.11641 0.06990 -0.06051 0.01658 -0.01837 0.02873 -0.02866 0.12502 -0.14130 2.87640 -0.42594 2.87915 -0.44898
2.09 0.66844 10.12072 0.35606 -0.46203 0.55491 -0.48033 0.19091 -0.17229 0.18507 -0.18461 0.73638 -0.73810 0.59595 -0.27190 0.94959 -0.78932
2.30 0.44270 2.06789 0.01902 -0.02468 0.11470 -0.09928 0.09542 -0.08611 0.04742 -0.04730 0.16136 -0.14589 0.08379 -0.07180 0.18219 -0.16302
2.51 0.48558 0.81870 0.03129 -0.02411 0.01879 -0.01626 0.03385 -0.03055 0.02040 -0.02035 0.06152 -0.05554 0.04764 -0.04317 0.07848 -0.07108
2.72 0.76724 0.22934 0.02042 -0.01574 0.00490 -0.00566 0.00132 -0.00119 0.00617 -0.00615 0.03802 -0.03583 0.03152 -0.02949 0.05051 -0.04760
2.93 0.32382 0.29535 0.03649 -0.02812 0.01680 -0.01941 0.00997 -0.01104 0.00809 -0.00807 0.05071 -0.04634 0.02501 -0.02386 0.05735 -0.05300
3.14 0.38878 0.14956 0.01993 -0.01536 0.01036 -0.01197 0.00743 -0.00824 0.00404 -0.00403 0.03696 -0.03540 0.02141 -0.02108 0.04378 -0.04231

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -3.38532 2.03090 0.03012 -0.03820 0.00774 -0.00673 0.01615 -0.01801 0.00725 -0.00745 0.04036 -0.04725 0.67956 -0.29049 0.68079 -0.29438
1.88 -0.97769 2.86542 0.05762 -0.07308 0.04689 -0.04074 0.01263 -0.01409 0.01682 -0.01728 0.11775 -0.12410 0.19460 -0.30956 0.22947 -0.33489
2.09 10.70203 3.56700 0.02222 -0.02818 0.03616 -0.03142 0.01422 -0.01276 0.01052 -0.01081 0.05062 -0.05009 0.63615 -2.34431 0.63820 -2.34486
2.30 0.82678 0.80638 0.00282 -0.00357 0.01775 -0.01542 0.01688 -0.01514 0.00640 -0.00658 0.03054 -0.02840 0.11084 -0.09487 0.11512 -0.09920
2.51 0.50142 0.77074 0.01110 -0.00875 0.00712 -0.00619 0.01467 -0.01316 0.00675 -0.00693 0.02670 -0.02478 0.07494 -0.06961 0.07976 -0.07411
2.72 0.27180 0.41141 0.01465 -0.01155 0.00377 -0.00434 0.00115 -0.00104 0.00412 -0.00424 0.02300 -0.02129 0.03556 -0.03804 0.04273 -0.04397
2.93 0.28602 0.19798 0.00826 -0.00652 0.00408 -0.00470 0.00274 -0.00305 0.00171 -0.00175 0.01931 -0.01883 0.02516 -0.02883 0.03223 -0.03490
3.14 0.25218 0.15020 0.00683 -0.00538 0.00381 -0.00438 0.00309 -0.00345 0.00129 -0.00133 0.01858 -0.01830 0.02250 -0.02643 0.02972 -0.03264

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 2.85235 2.62924 0.01314 -0.01530 0.00354 -0.00434 0.00746 -0.01162 0.00579 -0.00643 0.01919 -0.02288 1.67600 -0.39208 1.67611 -0.39276
2.09 -4.29369 1.48789 0.00473 -0.00551 0.00806 -0.00989 0.00448 -0.00288 0.00409 -0.00455 0.01714 -0.01807 1.95712 -0.40407 1.95720 -0.40450
2.30 -1.01295 2.00628 0.00253 -0.00295 0.01671 -0.02050 0.02244 -0.01441 0.01051 -0.01168 0.03300 -0.03102 0.68576 -0.29720 0.68657 -0.29885
2.51 0.12505 5.84689 0.02999 -0.02575 0.02194 -0.02692 0.06382 -0.04098 0.03623 -0.04025 0.08669 -0.07373 0.22330 -0.16561 0.23972 -0.18152
2.72 0.18805 1.00276 0.01190 -0.01022 0.00493 -0.00402 0.00151 -0.00097 0.00665 -0.00739 0.01774 -0.01669 0.06708 -0.07353 0.06947 -0.07548
2.93 0.44657 0.28660 0.00259 -0.00222 0.00206 -0.00168 0.00099 -0.00154 0.00106 -0.00118 0.00892 -0.00884 0.03540 -0.04822 0.03662 -0.04911
3.14 0.36371 0.21260 0.00183 -0.00157 0.00164 -0.00134 0.00096 -0.00149 0.00069 -0.00076 0.00815 -0.00813 0.02660 -0.04047 0.02795 -0.04136
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Table 72: 0{20%, triggerpT 9.0{12.0 Away{sideI AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -38.48066 7.45816 0.20125 -0.31523 0.03253 -0.02522 0.03516 -0.04050 0.14900 -0.14902 0.25562 -0.35241 0.62676 -2.47230 0.67688 -2.49729
1.88 72.57661 5.80353 0.07508 -0.11760 0.03842 -0.02979 0.00536 -0.00618 0.06728 -0.06729 0.10840 -0.13916 3.15541 -0.59442 3.15728 -0.61049
2.09 5.82178 0.63085 0.02842 -0.04451 0.02908 -0.02255 0.00612 -0.00532 0.04126 -0.04126 0.05857 -0.06525 0.09726 -0.08136 0.11354 -0.10429
2.30 3.37414 0.58875 0.00699 -0.01095 0.02769 -0.02147 0.01410 -0.01224 0.04862 -0.04863 0.05841 -0.05593 0.07075 -0.06198 0.09175 -0.08349
2.51 0.75245 1.09399 0.07050 -0.04501 0.02303 -0.01785 0.02539 -0.02204 0.10601 -0.10602 0.13201 -0.11881 0.04314 -0.03948 0.13888 -0.12520
2.72 1.80633 0.37360 0.05482 -0.03500 0.00641 -0.00827 0.00118 -0.00102 0.03811 -0.03811 0.06735 -0.05276 0.03961 -0.03670 0.07813 -0.06427
2.93 1.32163 0.35404 0.07470 -0.04769 0.01676 -0.02161 0.00653 -0.00753 0.03807 -0.03807 0.08595 -0.06544 0.03361 -0.03135 0.09229 -0.07256
3.14 1.22061 0.34745 0.08061 -0.05146 0.02042 -0.02633 0.00963 -0.01109 0.03754 -0.03754 0.09192 -0.07005 0.03211 -0.03043 0.09737 -0.07638

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -1.17882 20.62431 1.50727 -2.45518 0.35105 -0.27140 0.47622 -0.54273 0.55315 -0.55311 1.73448 -2.60435 1.32262 -0.36307 2.18123 -2.62954
1.88 -4.93575 1.75903 0.11272 -0.18360 0.08310 -0.06424 0.01456 -0.01660 0.05012 -0.05012 0.19389 -0.23640 0.29189 -0.18449 0.35042 -0.29987
2.09 -3.41156 1.41897 0.07255 -0.11818 0.10697 -0.08270 0.02797 -0.02454 0.05232 -0.05231 0.14827 -0.16094 0.20132 -0.14368 0.25003 -0.21575
2.30 -0.61947 2.43878 0.03260 -0.05311 0.18603 -0.14382 0.11763 -0.10321 0.11271 -0.11270 0.26918 -0.23897 0.08316 -0.07145 0.28174 -0.24943
2.51 1.37700 0.45525 0.03233 -0.01985 0.01463 -0.01131 0.02004 -0.01758 0.02326 -0.02326 0.07051 -0.06435 0.04651 -0.04262 0.08447 -0.07719
2.72 1.10147 0.25845 0.04256 -0.02613 0.00688 -0.00890 0.00157 -0.00138 0.01417 -0.01417 0.06174 -0.05210 0.03156 -0.02987 0.06934 -0.06006
2.93 0.66692 0.30325 0.07192 -0.04415 0.02229 -0.02883 0.01094 -0.01247 0.01756 -0.01756 0.08859 -0.07068 0.02825 -0.02660 0.09299 -0.07552
3.14 0.57155 0.26983 0.06987 -0.04289 0.02445 -0.03162 0.01451 -0.01654 0.01559 -0.01559 0.08765 -0.07146 0.02584 -0.02436 0.09138 -0.07550

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -39.78379 1.68653 0.01188 -0.01901 0.00330 -0.00248 0.00522 -0.00546 0.00256 -0.00256 0.01643 -0.02210 0.37188 -1.45120 0.37224 -1.45136
1.88 -3.37136 1.22071 0.03870 -0.06192 0.03405 -0.02558 0.00696 -0.00728 0.01012 -0.01012 0.05394 -0.06889 0.15646 -0.22781 0.16550 -0.23800
2.09 94.70158 30.51050 0.05159 -0.08254 0.09079 -0.06819 0.02539 -0.02427 0.02189 -0.02189 0.11161 -0.11385 0.92482 -1.08848 0.93153 -1.09442
2.30 -1.72973 1.52274 0.00901 -0.01442 0.06137 -0.04610 0.04151 -0.03968 0.01834 -0.01834 0.08289 -0.07216 0.25884 -0.17051 0.27179 -0.18515
2.51 1.35119 0.57401 0.01679 -0.01049 0.00923 -0.00693 0.01352 -0.01293 0.00724 -0.00724 0.02667 -0.02206 0.08230 -0.07056 0.08651 -0.07393
2.72 0.91244 0.33940 0.02415 -0.01509 0.00461 -0.00613 0.00116 -0.00111 0.00483 -0.00483 0.02676 -0.01941 0.04562 -0.04180 0.05288 -0.04609
2.93 0.47488 0.25614 0.02453 -0.01533 0.00897 -0.01194 0.00528 -0.00553 0.00360 -0.00360 0.02847 -0.02255 0.02876 -0.02692 0.04047 -0.03512
3.14 0.49635 0.20080 0.02127 -0.01329 0.00879 -0.01170 0.00626 -0.00654 0.00285 -0.00285 0.02571 -0.02118 0.02674 -0.02539 0.03710 -0.03306

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
2.09 6.03766 1.63287 0.00830 -0.01294 0.01539 -0.01161 0.00492 -0.00467 0.00332 -0.00329 0.01855 -0.01839 2.04483 -0.40359 2.04491 -0.40401
2.30 1.42298 0.86772 0.00183 -0.00286 0.01315 -0.00992 0.01017 -0.00965 0.00352 -0.00349 0.01712 -0.01459 0.22016 -0.15640 0.22083 -0.15708
2.51 0.49235 1.03272 0.01198 -0.00769 0.00713 -0.00538 0.01193 -0.01132 0.00501 -0.00496 0.01908 -0.01558 0.10818 -0.09295 0.10985 -0.09425
2.72 0.40982 0.36948 0.00949 -0.00609 0.00197 -0.00261 0.00056 -0.00054 0.00184 -0.00182 0.00992 -0.00695 0.04390 -0.04481 0.04501 -0.04535
2.93 0.49455 0.20650 0.00524 -0.00336 0.00208 -0.00276 0.00139 -0.00146 0.00074 -0.00074 0.00592 -0.00472 0.03044 -0.03340 0.03101 -0.03373
3.14 0.62151 0.13562 0.00269 -0.00173 0.00121 -0.00160 0.00097 -0.00102 0.00035 -0.00035 0.00324 -0.00273 0.02525 -0.02871 0.02546 -0.02883

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.88 0.68062 2.38057 0.00764 -0.01076 0.00602 -0.00721 0.00140 -0.00241 0.00368 -0.00381 0.01411 -0.01664 0.46006 -0.24926 0.46028 -0.24981
2.09 2.00745 2.54325 0.00594 -0.00837 0.00937 -0.01121 0.00491 -0.00286 0.00464 -0.00481 0.01645 -0.01814 9.32861 -0.53181 9.32862 -0.53212
2.51 0.32306 1.62468 0.00566 -0.00402 0.00317 -0.00379 0.00869 -0.00506 0.00510 -0.00528 0.01650 -0.01458 0.26861 -0.18540 0.26911 -0.18598
2.72 0.64516 0.55345 0.00337 -0.00240 0.00104 -0.00087 0.00031 -0.00018 0.00141 -0.00146 0.01011 -0.00982 0.14231 -0.12300 0.14267 -0.12339
2.93 1.10250 0.36053 0.00124 -0.00088 0.00073 -0.00061 0.00031 -0.00053 0.00038 -0.00039 0.00954 -0.00950 0.07129 -0.07606 0.07193 -0.07665
3.14 0.41005 0.35536 0.00091 -0.00064 0.00061 -0.00051 0.00031 -0.00053 0.00025 -0.00026 0.00912 -0.00910 0.03078 -0.04358 0.03211 -0.04452
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Table 73: 20{40%, triggerpT 4.0{5.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 2.39379 1.51697 0.35627 -0.34968 0.04739 -0.05123 0.21524 -0.26430 1.31296 -1.31294 1.37822 -1.38518 0.08934 -0.07579 1.38113 -1.38726
1.88 2.13735 0.64364 0.13980 -0.13722 0.05887 -0.06364 0.03454 -0.04242 0.62585 -0.62584 0.64514 -0.64550 0.04832 -0.04406 0.64701 -0.64707
2.09 4.05907 0.16506 0.02486 -0.02440 0.02094 -0.02264 0.01975 -0.01608 0.18133 -0.18133 0.18565 -0.18543 0.03522 -0.03302 0.18905 -0.18844
2.30 2.21564 0.15572 0.00597 -0.00586 0.01945 -0.02103 0.04436 -0.03613 0.20990 -0.20989 0.21583 -0.21443 0.02962 -0.02796 0.21794 -0.21633
2.51 1.75444 0.12233 0.01503 -0.01531 0.00645 -0.00697 0.03185 -0.02594 0.18378 -0.18378 0.18760 -0.18673 0.02661 -0.02531 0.18957 -0.18853
2.72 1.79242 0.08483 0.02429 -0.02474 0.00520 -0.00481 0.00307 -0.00250 0.13821 -0.13821 0.14094 -0.14099 0.02509 -0.02393 0.14328 -0.14313
2.93 1.71098 0.07340 0.02990 -0.03046 0.01228 -0.01136 0.01443 -0.01772 0.12532 -0.12531 0.13074 -0.13119 0.02433 -0.02334 0.13312 -0.13339
3.14 1.50584 0.07648 0.03422 -0.03486 0.01587 -0.01468 0.02255 -0.02769 0.13128 -0.13128 0.13893 -0.13988 0.02466 -0.02288 0.14122 -0.14187

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 16.38205 1.03054 0.13373 -0.13134 0.02766 -0.03002 0.11664 -0.14254 0.28110 -0.28107 0.33373 -0.34290 0.27577 -0.17776 0.43296 -0.38627
1.88 5.61907 0.48020 0.09394 -0.09226 0.06150 -0.06676 0.03351 -0.04095 0.24073 -0.24071 0.26787 -0.26955 0.08344 -0.07158 0.28060 -0.27893
2.09 4.10134 0.14559 0.02196 -0.02157 0.02875 -0.03121 0.02506 -0.02051 0.09208 -0.09207 0.10241 -0.10202 0.03680 -0.03447 0.10890 -0.10778
2.30 2.81232 0.11825 0.00452 -0.00444 0.02290 -0.02485 0.04826 -0.03949 0.09186 -0.09185 0.10669 -0.10346 0.03139 -0.02954 0.11130 -0.10768
2.51 1.57671 0.09497 0.01232 -0.01255 0.00822 -0.00892 0.03749 -0.03068 0.08756 -0.08755 0.09676 -0.09442 0.02610 -0.02473 0.10032 -0.09770
2.72 1.21801 0.08051 0.02458 -0.02503 0.00821 -0.00757 0.00446 -0.00365 0.08174 -0.08173 0.08628 -0.08630 0.02442 -0.02323 0.08977 -0.08948
2.93 0.93724 0.07782 0.03342 -0.03403 0.02141 -0.01973 0.02327 -0.02844 0.08218 -0.08217 0.09456 -0.09581 0.02340 -0.02231 0.09751 -0.09847
3.14 0.96820 0.07037 0.03308 -0.03369 0.02394 -0.02205 0.03146 -0.03844 0.07459 -0.07458 0.09106 -0.09345 0.02319 -0.02216 0.09406 -0.09614

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -6.19413 3.94074 0.33764 -0.33114 0.06603 -0.07131 0.36532 -0.44652 0.45637 -0.45637 0.67830 -0.72277 0.36000 -1.28572 0.76791 -1.47495
1.88 7.92390 0.83397 0.06520 -0.06394 0.04036 -0.04359 0.02885 -0.03526 0.10779 -0.10779 0.13539 -0.13730 0.24053 -0.16236 0.27602 -0.21263
2.09 3.71664 0.32352 0.02144 -0.02103 0.02655 -0.02867 0.03036 -0.02484 0.05820 -0.05820 0.07398 -0.07259 0.06733 -0.05948 0.10004 -0.09385
2.30 2.42622 0.17800 0.00313 -0.00307 0.01498 -0.01618 0.04143 -0.03390 0.04131 -0.04131 0.06048 -0.05593 0.04131 -0.03809 0.07325 -0.06767
2.51 1.20674 0.16298 0.00945 -0.00964 0.00597 -0.00644 0.03573 -0.02923 0.04393 -0.04393 0.05772 -0.05403 0.03096 -0.02909 0.06550 -0.06136
2.72 0.92369 0.10881 0.01540 -0.01570 0.00485 -0.00449 0.00347 -0.00284 0.03368 -0.03368 0.03752 -0.03755 0.02624 -0.02513 0.04579 -0.04518
2.93 0.60446 0.11824 0.02247 -0.02291 0.01356 -0.01256 0.01944 -0.02376 0.03650 -0.03650 0.04899 -0.05080 0.02453 -0.02338 0.05479 -0.05592
3.14 0.55127 0.10005 0.02178 -0.02221 0.01485 -0.01375 0.02573 -0.03145 0.03249 -0.03249 0.04913 -0.05223 0.02381 -0.02249 0.05459 -0.05687

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 1.45954 33.23831 1.16586 -1.14477 0.25392 -0.27416 1.53193 -1.86866 1.51682 -1.52383 2.48085 -2.69869 0.67348 -1.94323 2.57491 -3.32882
1.88 -34.20620 2.01544 0.01662 -0.01632 0.01146 -0.01237 0.00893 -0.01090 0.02644 -0.02657 0.03570 -0.03649 0.45089 -4.45675 0.45233 -4.45690
2.09 1.14458 0.70960 0.01804 -0.01771 0.02487 -0.02685 0.03095 -0.02538 0.04707 -0.04729 0.06477 -0.06319 0.07473 -0.06895 0.09900 -0.09363
2.30 0.39360 0.86864 0.00603 -0.00592 0.03219 -0.03475 0.09688 -0.07942 0.07660 -0.07695 0.12817 -0.11651 0.04924 -0.04898 0.13741 -0.12650
2.51 0.69519 0.28472 0.00581 -0.00592 0.00408 -0.00441 0.02660 -0.02181 0.02594 -0.02606 0.03876 -0.03578 0.03710 -0.03865 0.05383 -0.05285
2.72 0.50900 0.16491 0.00825 -0.00840 0.00289 -0.00267 0.00225 -0.00185 0.01733 -0.01741 0.02115 -0.02121 0.02822 -0.03100 0.03551 -0.03779
2.93 0.39510 0.12783 0.00811 -0.00826 0.00545 -0.00505 0.00852 -0.01039 0.01268 -0.01273 0.01991 -0.02077 0.02469 -0.02776 0.03200 -0.03492
3.14 0.38991 0.09809 0.00714 -0.00727 0.00541 -0.00501 0.01023 -0.01248 0.01024 -0.01029 0.01885 -0.02012 0.02334 -0.02731 0.03029 -0.03417

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 5.38890 1.99917 0.02504 -0.02444 0.01218 -0.01351 0.04095 -0.05245 0.04629 -0.04341 0.06778 -0.07359 0.31400 -0.80945 0.32123 -0.81279
1.88 -3.74114 2.37023 0.03329 -0.03249 0.05125 -0.05686 0.02226 -0.02851 0.07497 -0.07031 0.09925 -0.10023 0.33839 -0.98800 0.35265 -0.99307
2.09 76.87860 4.95179 0.00403 -0.00393 0.01241 -0.01377 0.00904 -0.00706 0.01485 -0.01393 0.02174 -0.02118 1.86305 -0.68492 1.86317 -0.68525
2.30 1.46036 0.72806 0.00181 -0.00177 0.02156 -0.02391 0.03796 -0.02963 0.03233 -0.03033 0.05435 -0.04871 0.11982 -0.10853 0.13157 -0.11896
2.51 1.09863 0.58381 0.00462 -0.00474 0.00729 -0.00809 0.02780 -0.02170 0.02910 -0.02730 0.04116 -0.03611 0.08444 -0.08483 0.09394 -0.09220
2.72 0.57114 0.31140 0.00605 -0.00620 0.00489 -0.00441 0.00217 -0.00169 0.01786 -0.01675 0.01960 -0.01848 0.03978 -0.05042 0.04435 -0.05370
2.93 0.46256 0.19078 0.00433 -0.00444 0.00672 -0.00605 0.00569 -0.00729 0.00949 -0.00890 0.01365 -0.01374 0.02857 -0.04080 0.03166 -0.04305
3.14 0.63744 0.13175 0.00313 -0.00320 0.00547 -0.00493 0.00561 -0.00719 0.00628 -0.00589 0.01052 -0.01100 0.02767 -0.04002 0.02960 -0.04151
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Table 74: 20{40%, triggerpT 5.0{7.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -3.33555 1.34397 0.26944 -0.26309 0.02727 -0.03010 0.10356 -0.13189 0.79425 -0.79429 0.84554 -0.84761 0.11976 -0.09622 0.85398 -0.85306
1.88 1.01748 1.29708 0.25133 -0.24541 0.08051 -0.08887 0.03951 -0.05031 0.89925 -0.89930 0.93809 -0.93783 0.04963 -0.04515 0.93941 -0.93893
2.09 2.57415 0.34407 0.04738 -0.04627 0.03036 -0.03351 0.02483 -0.01950 0.27590 -0.27592 0.28272 -0.28248 0.04195 -0.03857 0.28582 -0.28511
2.30 2.68652 0.14218 0.00469 -0.00458 0.01163 -0.01284 0.02301 -0.01807 0.13157 -0.13157 0.13423 -0.13359 0.02892 -0.02740 0.13733 -0.13638
2.51 2.11307 0.10606 0.01125 -0.01152 0.00369 -0.00407 0.01580 -0.01241 0.11007 -0.11007 0.11192 -0.11154 0.02459 -0.02343 0.11461 -0.11399
2.72 1.70080 0.08863 0.02224 -0.02278 0.00372 -0.00337 0.00186 -0.00146 0.10117 -0.10118 0.10378 -0.10388 0.02246 -0.02150 0.10620 -0.10610
2.93 1.75551 0.06951 0.02466 -0.02525 0.00791 -0.00716 0.00761 -0.00969 0.08252 -0.08253 0.08695 -0.08727 0.02154 -0.02039 0.08960 -0.08964
3.14 1.07137 0.09999 0.03986 -0.04082 0.01443 -0.01308 0.01680 -0.02140 0.12208 -0.12209 0.13040 -0.13123 0.02112 -0.02026 0.13211 -0.13280

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 80.50249 11.46080 0.27446 -0.26828 0.04208 -0.04671 0.15137 -0.19173 0.45959 -0.45963 0.55790 -0.56762 0.73622 -1.55706 0.92373 -1.65730
1.88 7.95580 0.67312 0.09776 -0.09556 0.04744 -0.05266 0.02205 -0.02793 0.19931 -0.19932 0.22810 -0.22897 0.15750 -0.11973 0.27720 -0.25839
2.09 4.24474 0.19795 0.02563 -0.02505 0.02488 -0.02761 0.01917 -0.01514 0.08537 -0.08538 0.09457 -0.09445 0.04532 -0.04133 0.10488 -0.10311
2.30 2.62601 0.12190 0.00407 -0.00398 0.01530 -0.01699 0.02852 -0.02252 0.06567 -0.06567 0.07342 -0.07168 0.02989 -0.02810 0.07928 -0.07700
2.51 1.49073 0.10101 0.01159 -0.01186 0.00576 -0.00639 0.02322 -0.01834 0.06544 -0.06545 0.07074 -0.06939 0.02392 -0.02289 0.07468 -0.07308
2.72 1.02991 0.08491 0.02309 -0.02363 0.00588 -0.00529 0.00276 -0.00218 0.06088 -0.06088 0.06554 -0.06566 0.02122 -0.02036 0.06890 -0.06876
2.93 0.89650 0.06897 0.02619 -0.02679 0.01278 -0.01151 0.01159 -0.01468 0.05097 -0.05097 0.05996 -0.06065 0.01996 -0.01919 0.06321 -0.06363
3.14 0.91455 0.06067 0.02504 -0.02561 0.01380 -0.01243 0.01512 -0.01916 0.04464 -0.04464 0.05524 -0.05643 0.01987 -0.01862 0.05873 -0.05944

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -577.70532 94.00619 0.11213 -0.10936 0.01696 -0.01869 0.07832 -0.09922 0.12339 -0.12339 0.18508 -0.19342 0.96575 -1.03673 0.98333 -1.05462
1.88 4.60214 2.44617 0.19268 -0.18791 0.09224 -0.10166 0.05504 -0.06973 0.25888 -0.25888 0.34014 -0.34284 0.93336 -0.32582 0.99341 -0.47297
2.09 0.50976 2.09711 0.13870 -0.13527 0.13280 -0.14636 0.13141 -0.10373 0.30540 -0.30540 0.38397 -0.37917 0.08298 -0.07117 0.39284 -0.38580
2.30 1.48852 0.23167 0.00367 -0.00358 0.01361 -0.01500 0.03258 -0.02572 0.03929 -0.03929 0.05305 -0.04953 0.04016 -0.03709 0.06655 -0.06189
2.51 1.20436 0.14644 0.00718 -0.00736 0.00352 -0.00388 0.01826 -0.01441 0.02707 -0.02707 0.03376 -0.03193 0.02942 -0.02754 0.04480 -0.04219
2.72 0.64035 0.12632 0.01569 -0.01608 0.00392 -0.00356 0.00238 -0.00188 0.02774 -0.02774 0.03235 -0.03247 0.02332 -0.02228 0.03990 -0.03940
2.93 0.56853 0.08897 0.01427 -0.01463 0.00684 -0.00620 0.00801 -0.01015 0.01869 -0.01869 0.02596 -0.02674 0.02051 -0.01986 0.03311 -0.03333
3.14 0.62605 0.06878 0.01230 -0.01261 0.00665 -0.00604 0.00943 -0.01195 0.01478 -0.01478 0.02264 -0.02380 0.02008 -0.01917 0.03029 -0.03059

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -0.67466 6.92437 0.21347 -0.20858 0.03538 -0.03898 0.17838 -0.22545 0.22199 -0.22199 0.35775 -0.38105 0.22333 -0.39320 0.42175 -0.54755
1.88 -12.06386 0.82265 0.01214 -0.01186 0.00637 -0.00702 0.00415 -0.00524 0.01541 -0.01541 0.02165 -0.02193 0.26324 -0.54317 0.26414 -0.54362
2.09 0.22272 9.27578 0.22053 -0.21548 0.23139 -0.25492 0.24937 -0.19731 0.45855 -0.45855 0.61478 -0.60327 0.28044 -0.18319 0.67609 -0.63086
2.30 1.13809 0.33970 0.00189 -0.00184 0.00766 -0.00844 0.01996 -0.01579 0.01905 -0.01905 0.02913 -0.02668 0.06241 -0.05998 0.06890 -0.06567
2.51 0.71115 0.25597 0.00448 -0.00459 0.00241 -0.00265 0.01359 -0.01075 0.01594 -0.01594 0.02204 -0.02047 0.03960 -0.04157 0.04536 -0.04637
2.72 0.40031 0.15147 0.00651 -0.00666 0.00178 -0.00161 0.00118 -0.00093 0.01086 -0.01086 0.01365 -0.01368 0.02482 -0.02906 0.02838 -0.03217
2.93 0.45716 0.08219 0.00403 -0.00413 0.00211 -0.00192 0.00270 -0.00342 0.00498 -0.00498 0.00860 -0.00885 0.02085 -0.02513 0.02263 -0.02670
3.14 0.44470 0.06533 0.00352 -0.00360 0.00208 -0.00189 0.00322 -0.00408 0.00399 -0.00399 0.00801 -0.00838 0.02008 -0.02412 0.02169 -0.02560

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -2.51950 1.24366 0.01085 -0.01049 0.00390 -0.00448 0.01185 -0.01587 0.01714 -0.01714 0.02423 -0.02638 0.29916 -0.19916 0.30014 -0.20090
1.88 1.52152 1.91220 0.02135 -0.02064 0.02429 -0.02790 0.00953 -0.01276 0.04105 -0.04105 0.05405 -0.05615 0.47680 -0.25381 0.47987 -0.25997
2.09 6.82581 1.44773 0.00728 -0.00704 0.01656 -0.01902 0.01139 -0.00851 0.02286 -0.02286 0.03192 -0.03234 3.43900 -0.44175 3.43915 -0.44294
2.30 0.89426 0.67435 0.00138 -0.00133 0.01215 -0.01396 0.02021 -0.01509 0.02099 -0.02099 0.03216 -0.03001 0.11904 -0.10937 0.12333 -0.11344
2.51 0.75793 0.41358 0.00244 -0.00252 0.00287 -0.00329 0.01033 -0.00771 0.01315 -0.01315 0.01767 -0.01637 0.06788 -0.07387 0.07016 -0.07568
2.72 0.32831 0.33262 0.00509 -0.00526 0.00318 -0.00276 0.00129 -0.00096 0.01284 -0.01284 0.01492 -0.01487 0.03748 -0.05000 0.04038 -0.05220
2.93 0.57566 0.13796 0.00185 -0.00191 0.00221 -0.00192 0.00164 -0.00219 0.00345 -0.00345 0.00622 -0.00631 0.02611 -0.04014 0.02688 -0.04066
3.14 0.57636 0.10752 0.00139 -0.00144 0.00188 -0.00164 0.00169 -0.00226 0.00238 -0.00238 0.00544 -0.00558 0.02312 -0.03752 0.02380 -0.03796
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Table 75: 20{40%, triggerpT 7.0{9.0 Away{side I AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 186.28232 20.09104 0.16967 -0.13965 0.00914 -0.01210 0.02403 -0.03781 0.25888 -0.25887 0.31064 -0.29685 1.28044 -0.82036 1.31758 -0.87242
1.88 12.36636 0.61078 0.05067 -0.04171 0.00864 -0.01144 0.00294 -0.00462 0.09377 -0.09376 0.10698 -0.10337 0.14420 -0.11175 0.17955 -0.15223
2.09 6.84158 0.43728 0.03480 -0.02864 0.01187 -0.01570 0.00830 -0.00528 0.10465 -0.10465 0.11124 -0.10977 0.09173 -0.07728 0.14419 -0.13424
2.30 2.00130 0.46454 0.01103 -0.00908 0.01456 -0.01926 0.02463 -0.01565 0.15956 -0.15955 0.16248 -0.16173 0.04893 -0.04462 0.16969 -0.16778
2.51 2.00739 0.27836 0.01751 -0.02127 0.00363 -0.00480 0.01329 -0.00844 0.10468 -0.10468 0.10703 -0.10727 0.03781 -0.03512 0.11352 -0.11287
2.72 1.66812 0.18774 0.02774 -0.03370 0.00351 -0.00265 0.00126 -0.00080 0.07699 -0.07699 0.08193 -0.08410 0.02949 -0.02807 0.08708 -0.08866
2.93 1.61452 0.14417 0.03020 -0.03669 0.00733 -0.00554 0.00408 -0.00641 0.06160 -0.06160 0.06913 -0.07221 0.02691 -0.02537 0.07419 -0.07654
3.14 1.15093 0.16946 0.03965 -0.04818 0.01087 -0.00821 0.00731 -0.01150 0.07398 -0.07398 0.08497 -0.08942 0.02541 -0.02418 0.08869 -0.09264

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -17.18300 1.17795 0.08517 -0.07010 0.00657 -0.00874 0.01725 -0.02698 0.07239 -0.07240 0.11332 -0.10471 0.20612 -0.35068 0.23521 -0.36598
1.88 16.29810 1.12856 0.07330 -0.06032 0.01791 -0.02381 0.00607 -0.00950 0.07573 -0.07574 0.10710 -0.10019 0.40880 -0.22489 0.42260 -0.24620
2.09 4.70553 0.45813 0.04080 -0.03358 0.01994 -0.02650 0.01384 -0.00885 0.06874 -0.06874 0.08357 -0.08148 0.09635 -0.08097 0.12755 -0.11487
2.30 2.42876 0.30465 0.00728 -0.00599 0.01377 -0.01830 0.02311 -0.01478 0.05922 -0.05923 0.06550 -0.06405 0.05080 -0.04603 0.08289 -0.07888
2.51 1.24275 0.26658 0.01854 -0.02253 0.00550 -0.00732 0.02001 -0.01279 0.06259 -0.06259 0.06854 -0.06818 0.03493 -0.03260 0.07693 -0.07558
2.72 1.25035 0.13678 0.02156 -0.02620 0.00393 -0.00296 0.00139 -0.00089 0.03390 -0.03390 0.04045 -0.04301 0.02652 -0.02544 0.04838 -0.04998
2.93 0.97067 0.11573 0.02581 -0.03136 0.00902 -0.00679 0.00498 -0.00779 0.02990 -0.02990 0.04088 -0.04461 0.02353 -0.02265 0.04718 -0.05003
3.14 0.95950 0.10577 0.02565 -0.03116 0.01012 -0.00761 0.00676 -0.01057 0.02720 -0.02720 0.03938 -0.04343 0.02299 -0.02198 0.04561 -0.04868

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 -13.63576 2.65567 0.07454 -0.06134 0.00618 -0.00818 0.01976 -0.03092 0.04345 -0.04343 0.08914 -0.08212 0.43244 -3.19680 0.44153 -3.19785
1.88 -13.83171 2.08859 0.05661 -0.04658 0.01487 -0.01966 0.00614 -0.00960 0.04020 -0.04018 0.07148 -0.06552 2.87640 -0.42594 2.87729 -0.43096
2.09 -0.68320 7.59951 0.34770 -0.28613 0.18263 -0.24146 0.15441 -0.09870 0.40371 -0.40351 0.58407 -0.55928 0.59595 -0.27190 0.83445 -0.62187
2.30 0.57478 1.25758 0.01462 -0.01203 0.02972 -0.03929 0.06076 -0.03884 0.08221 -0.08217 0.10764 -0.09994 0.08379 -0.07180 0.13642 -0.12307
2.51 0.77833 0.42092 0.01236 -0.01501 0.00394 -0.00521 0.01746 -0.01116 0.02893 -0.02892 0.03657 -0.03523 0.04764 -0.04317 0.06008 -0.05574
2.72 0.72931 0.19875 0.01360 -0.01653 0.00265 -0.00200 0.00115 -0.00073 0.01488 -0.01488 0.02095 -0.02287 0.03152 -0.02949 0.03788 -0.03735
2.93 0.70045 0.12629 0.01068 -0.01298 0.00399 -0.00302 0.00270 -0.00422 0.00863 -0.00863 0.01537 -0.01715 0.02501 -0.02386 0.02939 -0.02942
3.14 0.43228 0.11585 0.01135 -0.01379 0.00479 -0.00362 0.00391 -0.00612 0.00841 -0.00840 0.01618 -0.01831 0.02141 -0.02108 0.02687 -0.02795

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 0.29653 15.12067 0.31946 -0.26286 0.02831 -0.03743 0.09910 -0.15464 0.17150 -0.17067 0.37701 -0.35155 0.67956 -0.29049 0.77714 -0.45604
1.88 -3.50673 0.71015 0.01492 -0.01228 0.00419 -0.00553 0.00189 -0.00295 0.00976 -0.00971 0.01842 -0.01687 0.19460 -0.30956 0.19547 -0.31002
2.09 -3.35379 5.04158 0.06588 -0.05421 0.03696 -0.04886 0.03414 -0.02188 0.07043 -0.07009 0.10882 -0.10356 0.63615 -2.34431 0.64539 -2.34660
2.30 0.64076 0.82992 0.00338 -0.00278 0.00733 -0.00970 0.01638 -0.01050 0.01749 -0.01740 0.02529 -0.02269 0.11084 -0.09487 0.11369 -0.09755
2.51 0.71184 0.47710 0.00471 -0.00573 0.00161 -0.00212 0.00777 -0.00498 0.01017 -0.01012 0.01374 -0.01283 0.07494 -0.06961 0.07619 -0.07079
2.72 0.62872 0.18544 0.00382 -0.00464 0.00079 -0.00060 0.00038 -0.00024 0.00385 -0.00383 0.00551 -0.00607 0.03556 -0.03804 0.03598 -0.03852
2.93 0.49945 0.12571 0.00285 -0.00347 0.00114 -0.00086 0.00084 -0.00132 0.00212 -0.00211 0.00385 -0.00438 0.02516 -0.02883 0.02546 -0.02916
3.14 0.51825 0.09595 0.00200 -0.00243 0.00090 -0.00068 0.00081 -0.00126 0.00137 -0.00136 0.00275 -0.00317 0.02250 -0.02643 0.02267 -0.02662

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 4.30529 1.96059 0.00606 -0.00499 0.00096 -0.00133 0.00249 -0.00419 0.00617 -0.00575 0.01152 -0.01132 1.67600 -0.39208 1.67604 -0.39225
2.09 -0.39159 6.85404 0.03613 -0.02972 0.03622 -0.05006 0.02674 -0.01590 0.07281 -0.06788 0.09651 -0.09449 1.95712 -0.40407 1.95951 -0.41504
2.30 -1.04950 1.39450 0.00170 -0.00140 0.00661 -0.00914 0.01180 -0.00701 0.01659 -0.01546 0.02234 -0.02029 0.68576 -0.29720 0.68612 -0.29790
2.51 -0.42064 1.19574 0.00439 -0.00533 0.00267 -0.00369 0.01033 -0.00614 0.01775 -0.01655 0.02175 -0.01945 0.22330 -0.16561 0.22436 -0.16676
2.72 0.62596 0.35885 0.00176 -0.00214 0.00068 -0.00049 0.00025 -0.00015 0.00332 -0.00309 0.00687 -0.00686 0.06708 -0.07353 0.06745 -0.07387
2.93 0.68454 0.24612 0.00083 -0.00101 0.00062 -0.00045 0.00033 -0.00055 0.00116 -0.00108 0.00532 -0.00534 0.03540 -0.04822 0.03583 -0.04854
3.14 0.63026 0.18625 0.00052 -0.00063 0.00044 -0.00032 0.00028 -0.00047 0.00066 -0.00062 0.00507 -0.00508 0.02660 -0.04047 0.02712 -0.04081
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Table 76: 20{40%, triggerpT 9.0{12.0 Away{sideI AA (� � )

associate pT 0:5{1 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 91.78193 6.99336 0.08356 -0.13349 0.00627 -0.00536 0.01129 -0.01511 0.10530 -0.10530 0.13505 -0.17078 0.62676 -2.47230 0.64114 -2.47819
1.88 -11.63846 7.60190 0.46364 -0.74075 0.11018 -0.09407 0.02563 -0.03428 0.70842 -0.70841 0.85418 -1.02984 3.15541 -0.59442 3.26899 -1.18908
2.09 3.14176 0.82842 0.05214 -0.08331 0.02478 -0.02116 0.01009 -0.00755 0.12946 -0.12946 0.14212 -0.15558 0.09726 -0.08136 0.17221 -0.17557
2.30 4.68955 0.35913 0.00498 -0.00796 0.00916 -0.00782 0.00902 -0.00675 0.05947 -0.05947 0.06105 -0.06089 0.07075 -0.06198 0.09345 -0.08688
2.51 2.07592 0.32160 0.02581 -0.01615 0.00384 -0.00328 0.00819 -0.00612 0.06558 -0.06558 0.07106 -0.06790 0.04314 -0.03948 0.08313 -0.07854
2.72 1.24563 0.41033 0.08029 -0.05026 0.00471 -0.00552 0.00152 -0.00114 0.09466 -0.09465 0.12423 -0.10732 0.03961 -0.03670 0.13039 -0.11342
2.93 1.78800 0.20935 0.05577 -0.03491 0.00627 -0.00735 0.00370 -0.00495 0.04832 -0.04831 0.07415 -0.06027 0.03361 -0.03135 0.08141 -0.06793
3.14 1.33963 0.24671 0.07419 -0.04644 0.00942 -0.01103 0.00672 -0.00899 0.05878 -0.05878 0.09536 -0.07625 0.03211 -0.03043 0.10062 -0.08210

associate pT 1:0{2 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 6.81379 3.44372 0.26514 -0.42588 0.02728 -0.02409 0.05222 -0.06825 0.18555 -0.18555 0.32893 -0.47015 1.32262 -0.36307 1.36291 -0.59402
1.88 8.43361 1.04023 0.06707 -0.10774 0.02184 -0.01929 0.00540 -0.00706 0.05704 -0.05704 0.09088 -0.12363 0.29189 -0.18449 0.30571 -0.22208
2.09 2.17489 1.69530 0.11571 -0.18587 0.07537 -0.06657 0.03189 -0.02440 0.16037 -0.16037 0.21403 -0.25553 0.20132 -0.14368 0.29384 -0.29315
2.30 3.75093 0.37938 0.00547 -0.00879 0.01380 -0.01219 0.01412 -0.01080 0.03661 -0.03661 0.04196 -0.04103 0.08316 -0.07145 0.09315 -0.08239
2.51 1.86035 0.28047 0.02400 -0.01494 0.00487 -0.00430 0.01078 -0.00825 0.03410 -0.03410 0.04334 -0.03837 0.04651 -0.04262 0.06357 -0.05735
2.72 0.62865 0.34619 0.07477 -0.04655 0.00618 -0.00700 0.00200 -0.00153 0.04945 -0.04945 0.08988 -0.06829 0.03156 -0.02987 0.09526 -0.07454
2.93 1.11691 0.15457 0.04306 -0.02681 0.00683 -0.00773 0.00414 -0.00541 0.02098 -0.02098 0.04856 -0.03532 0.02825 -0.02660 0.05618 -0.04422
3.14 0.98498 0.13463 0.04065 -0.02531 0.00728 -0.00824 0.00534 -0.00698 0.01813 -0.01813 0.04542 -0.03295 0.02584 -0.02436 0.05225 -0.04098

associate pT 2:0{3 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.68 0.73594 15.99676 0.63765 -1.01200 0.07492 -0.06333 0.16527 -0.21624 0.30760 -0.30793 0.73086 -1.08155 0.37188 -1.45120 0.82003 -1.80989
1.88 1.31677 2.27635 0.09835 -0.15609 0.03658 -0.03092 0.01043 -0.01364 0.05777 -0.05783 0.12025 -0.16987 0.15646 -0.22781 0.19734 -0.28417
2.09 124.82930 30.46105 0.03885 -0.06166 0.02890 -0.02443 0.01411 -0.01078 0.03729 -0.03733 0.06272 -0.07687 0.92482 -1.08848 0.92695 -1.09119
2.30 4.00811 0.74863 0.00386 -0.00613 0.01111 -0.00939 0.01312 -0.01003 0.01793 -0.01795 0.02515 -0.02343 0.25884 -0.17051 0.26006 -0.17211
2.51 0.28213 1.98939 0.07916 -0.04988 0.01855 -0.01568 0.04742 -0.03624 0.07933 -0.07941 0.12310 -0.10176 0.08230 -0.07056 0.14807 -0.12383
2.72 0.96134 0.27867 0.02257 -0.01422 0.00206 -0.00244 0.00081 -0.00062 0.01056 -0.01057 0.02502 -0.01791 0.04562 -0.04180 0.05203 -0.04548
2.93 0.52981 0.20413 0.02165 -0.01364 0.00380 -0.00449 0.00277 -0.00363 0.00748 -0.00748 0.02339 -0.01661 0.02876 -0.02692 0.03707 -0.03163
3.14 0.65441 0.14705 0.01589 -0.01001 0.00315 -0.00372 0.00278 -0.00363 0.00503 -0.00503 0.01719 -0.01237 0.02674 -0.02539 0.03179 -0.02824

associate pT 3:0{5 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
2.09 0.20790 19.94598 0.22667 -0.36316 0.17960 -0.15156 0.09575 -0.07389 0.19825 -0.19899 0.36362 -0.44725 2.04483 -0.40359 2.07691 -0.60243
2.30 -0.30720 2.60229 0.00798 -0.01279 0.02447 -0.02065 0.03155 -0.02435 0.03378 -0.03391 0.05311 -0.04852 0.22016 -0.15640 0.22648 -0.16376
2.51 0.62731 0.72288 0.00909 -0.00567 0.00225 -0.00190 0.00627 -0.00484 0.00822 -0.00825 0.01405 -0.01140 0.10818 -0.09295 0.10909 -0.09365
2.72 0.44352 0.31755 0.00848 -0.00529 0.00082 -0.00097 0.00035 -0.00027 0.00358 -0.00359 0.00942 -0.00673 0.04390 -0.04481 0.04491 -0.04532
2.93 0.62658 0.18247 0.00400 -0.00250 0.00074 -0.00088 0.00060 -0.00077 0.00125 -0.00125 0.00456 -0.00339 0.03044 -0.03340 0.03078 -0.03357
3.14 0.57748 0.13835 0.00280 -0.00175 0.00058 -0.00069 0.00057 -0.00074 0.00080 -0.00080 0.00339 -0.00266 0.02525 -0.02871 0.02548 -0.02883

associate pT 5:0{7 :0 GeV/c
� I AA (� � ) � stat =I systematic errors

+ � f 2=I � � f 2=I + � f 3=I � � f 3=I + � f 4=I � � f 4=I + � � =I � � � =I + � � 0 =I � � � 0 =I + � pp =I � � pp =I + � total =I � � total =I
1.88 0.33672 3.11011 0.01099 -0.01644 0.00461 -0.00624 0.00137 -0.00248 0.01129 -0.01056 0.01802 -0.02191 0.46006 -0.24926 0.46042 -0.25022
2.09 -1.88480 1.83661 0.00450 -0.00674 0.00378 -0.00511 0.00266 -0.00147 0.00754 -0.00705 0.01144 -0.01248 9.32861 -0.53181 9.32861 -0.53195
2.51 0.60225 0.91284 0.00229 -0.00153 0.00064 -0.00087 0.00237 -0.00131 0.00424 -0.00396 0.00638 -0.00566 0.26861 -0.18540 0.26868 -0.18549
2.72 0.48125 0.57688 0.00342 -0.00228 0.00060 -0.00044 0.00021 -0.00012 0.00294 -0.00275 0.00623 -0.00557 0.14231 -0.12300 0.14245 -0.12312
2.93 0.87789 0.37438 0.00117 -0.00078 0.00039 -0.00029 0.00019 -0.00034 0.00074 -0.00070 0.00397 -0.00386 0.07129 -0.07606 0.07140 -0.07616
3.14 0.35444 0.35985 0.00079 -0.00053 0.00030 -0.00022 0.00017 -0.00031 0.00046 -0.00043 0.00352 -0.00347 0.03078 -0.04358 0.03099 -0.04372
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J Good Run List: Run14

405863 405864 405868 405869 405964 405966 405971 405972 405973 405977 405981 405982 405984
405990 405995 405996 406088 406089 406090 406093 406094 406095 406099 406180 406182 406183
406190 406259 406265 406266 406268 406539 406540 406543 406544 406549 406555 406579 406582
406584 406661 406662 406663 406666 406671 406674 406675 406676 406677 406696 406697 406698
406700 406745 406746 406747 406748 406753 406754 406759 406760 406761 406762 406764 406766
406767 406769 406772 406773 406831 406832 406833 406848 406849 406850 406851 406853 406857
406858 406859 406861 406869 406870 406871 406872 406881 406882 406889 406891 406893 406898
406902 406905 406920 406921 407086 407143 407144 407145 407146 407147 407175 407176 407195
407196 407197 407199 407200 407269 407270 407271 407272 407276 407362 407367 407368 407369
407370 407371 407372 407375 407376 407377 407378 407379 407380 407381 407445 407447 407448
407454 407455 407456 407457 407523 407524 407526 407608 407611 407614 407618 407620 407621
407660 407661 407662 407664 407666 407669 407671 407672 407673 407675 407676 407711 407712
407790 407792 407796 407797 407798 407799 407800 407802 407842 407944 407945 407946 407947
407948 407950 407951 407953 407959 407960 407963 407964 407965 407966 408070 408071 408073
408074 408075 408076 408077 408078 408175 408176 408181 408182 408183 408184 408217 408218
408219 408220 408224 408225 408226 408227 408229 408321 408322 408323 408324 408325 408328
408329 408330 408332 408333 408334 408335 408336 408404 408405 408406 408408 408432 408433
408434 408435 408436 408437 408438 408440 408567 408572 408574 408575 408577 408579 408580
408582 408583 408584 408585 408586 408587 408588 408589 408641 408642 408643 408644 408645
408646 408648 408649 408650 408670 408671 408672 408673 408674 408675 408798 408799 408801
408802 408803 408804 408805 408857 408858 408859 408860 408881 408882 408883 408885 408886
408887 408888 408889 408920 408921 408923 408924 408925 408994 408995 408996 408997 408998
408999 409004 409009 409010 409011 409012 409014 409082 409084 409086 409087 409088 409089
409092 409115 409116 409118 409120 409121 409125 409147 409149 409151 409152 409153 409154
409200 409222 409223 409224 409225 409226 409227 409228 409229 409230 409231 409232 409233
409235 409236 409237 409239 409241 409243 409295 409297 409298 409299 409300 409303 409304
409305 409306 409307 409308 409310 409311 409312 409429 409431 409433 409435 409436 409437
409438 409439 409440 409442 409454 409456 409457 409458 409465 409467 409611 409612 409613
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