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Figure (3.1) Pot detector is taking measurements in the 9" floor of the Petit building
downtown Atlanta. T'wo scintillator paddles are installed top and bottom of the Pot to use
as veto detectors.
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Table (3.1) The list of CAMAC and NIM modules used in the DAQ system of the Pot
detector

Module Functionality

High voltage supplier (Tennelec TC 952) | Supply high voltage for PMTs
Discriminator (Ortec CF8000) Discriminate signals

Coincidence unit (Lecroy 365AL) Get coincident signal

ADC (Ortec AD811 ADC) Measure ADC spectra of Pot PMTs

ADC (Lecroy 2249A ADC) Measure ADC spectra of Paddle PMTs

Pre amplifier Amplify dynode signals

Amplifier (Ortec 485) Amplify dynode signals

Gate and delay generator (Ortec) Generate gate signal for ADC measurements
GPIB interface (Lecroy 8901A) For GPIB communication

filter out the cosmic neutrons since these paddles have less acceptance thn the pot detector.
Figure 3.2 shows the data acquisition (DAQ) system of the Pot detector.

As a cosmic particle propagates through the liquid scintillator in the Pot, molecules in
the vicinity of the track will be excited. The excited molecules will emit visible light during
the de-excitation process. These light signals will then be collected by the two photomulti-
plier tubes (PMT) installed on top of the Pot. The two PMTs convert the collected light
signals into the detectable electric signals. Since PMTs generate output signals due to it’s
noise, two PMTs are used in the current detector setup in order to extract a true signal
by obtaining a coincidence signal. That is if the both of the PMTs produce output signals
within a very close time window (nano second level) then, the signal is considered as a true
record of a cosmic ray particle that traversed in the material.

The data acquisition system of the Pot consists of CAMAC (Computer Automated
Measurement And Control) and NIM (Nuclear Instrument Module) based electronic modules
as shown in Fig. 3.2. Table 3.1 summarizes the list of modules currently used in the DAQ
system. In addition, a PC is connected through GPIB card to communicate with the modules
in the CAMAC crate.

Both anode and dynode signals from the PMT are used in the current experimental
setup. The anode signal is used to trigger the system while dynode signal is used to measure

the energy deposition by cosmic particles. Typical anode and dynode signals from the Pot
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Figure (3.2) Data acquisition system of the Pot detector. DAQ is installed on the back side
of the Pot detector cart which is capable of moving easily.
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Figure (3.3) Typical anode (left figure) and dynode (right figure) signals from the Pot
detector.

detector are shown in Fig. 3.3.

The supplied high voltages for two PMTs are —1850 V and —2060 V. Figure 3.4 il-
lustrates the schematic diagram of the experimental setup. As the first step, the anode
signal is fed into the discriminator module to filter out signals produced by the detector
noise. Currently the threshold value set in the discriminator module is —5 mV. That is
the discriminator module produces a logic output signal for any input signal greater than
the —5 mV. The current threshold and high voltage values of PMTs were determined by
after analyzing of high voltage and threshold scans, which are discussed in detail in sec-
tion 3.1.1. As shown in Fig. 3.4 the coincidence unit will produce a logic signal for the two
input logic signals from the discriminator. The logic coincidence signal (green) produced for
two discriminator output signals is shown in Fig. 3.5.

This coincidence output signal is used to set the gate for dynode signal ADC measure-
ments. However, as shown in Fig. 3.5 the width of the coincidence signal is 60 nS which
is not sufficient to use as a gate signal for dynode signal ADC measurements. Therefore, a
delay gate generator is used for making a gate signal for the ADC (Ortec AD 811) module,
which measures the energy of the dynode signals from the PMT. Figure 3.6 shows the gate
signal (green) produced by the delay gate generator for dynode signal ADC measurements.

The ADC measurement in the veto detectors is done at this time. The gate signal is

supplied by the coincidence module for this measurement as shown in Fig. 3.4. This veto
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Figure (3.5) (color online) The logic coincidence signal (green) produced for two discrim-

inator output signals. The yellow and magenta color signals are output logic signals from
the discriminator module.



