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Time Delay in Nal Scintillation Response:
Validating the Results of the DAMA-LIBRA

Experiment
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O
The DAMA-LIBRA Collaboration

Carried out in 2003, first results reported 2008

Used a Nal crystal as scintillator, with Tl impurity activator

Detected an annual change in modulation- ~2-6 keV

- Rate change in earth's speed relative to dark matter winds
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Problem: Modulation signal/WIMP detection not

replicated by other experiments
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Our Project
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LED outputs sequenced in two groups, Ch®,Chl(P4,P3) and ChZ,Ch3(P2,P1)
LED Pattern, (Ch®,ChZ2)0On, Delay, (Chl,Ch3)0n, Delay, ALL_ON, Delay

Each Sequence (5eq) holds up to 1365 LED Pulse Patterns

At the end of each S5eq the DAC volts increase by 'Step Voltage'

LED Lemo DC out 1s 4 * DAC volts (increases by'Step Volts' after ea Seq)
Hit Enter Key on each [ine for a default sequence setup

Enter Initial Ch@-1 DAC Voltage (0-4095mv) 2500—> X 4 Output
Enter Inmtial ChZ-3 DAC Voltage (@-4095mV) 1

Enter Ch@-1 DAC, Step Voltage (©-4095mV) 0

Enter ChZ-3 DAC, Step Voltage (©-4095mV) 100

Enter DACs Maximum Voltage (B-4095mV) 2500
Enter Delay btw LED Pulses (18nS/Cnt) 100

LED Pulse Patterns per Seq ( 1-1365) 1000

Seq repeat count, Def=Cont. ( B-65535) Continous
Delay before Seq repeats (1-65535mS) 5

LED Sequence Started

1:32 43x160 1k 115200 NE1
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LED outputs sequenced i1n two groups, Ch®,Chl(P4,P3) and ChZ2,Ch3(P2,P1)
LED Pattern, (Ch@,ChZ)0On, Delay, (Chl,Ch3)0n, Delay, ALL_ON, Delay

Each Sequence (Seq) holds up to 1365 LED Pulse Patterns

At the end of each Seq the DAC volts increase by 'Step Voltoge'

LED Lemo DC out 1s 4 * DAC volts (increases by'S5tep Volts' after ea Seq)
Hit Enter Key on each 1ine for o defoult sequence setup

Enter Inmtial Ch@-1 DAC Voltage (@-4@95mV) 2500
Enter Initial Ch2-3 DAC Voltage (@-4895mV) 1
Enter Ch@-1 DAC, Step Voltage [ (0-4095mV) 0 ]
Enter Ch2-3 DAC, Step Voltage L (@-4095mV) 100
Enter DACs Maximum Voltage (0-4095mV) 2500

Enter Delay btw LED Pulses (18nS/Cnt) 100

LED Pulse Patterns per Seq ( 1-1365) 1ooe

Seq repeat count, Def=Cont. ( ©-65535) Continous
Delay before Seq repeats (1-65535mS) 5

LED Sequence Started

4Zx160 1k 115200 Nei
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1.75 V: Threshold Voltage
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Noise RMS vs. HV
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Phase 2: Coupling with Radioactive Sources




Cs-137,1000 V PMT
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Radioactive Source Gamma Peaks- 900 V
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Radioactive Source Gamma Peaks 1000 V
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Finding the Time Delay







Finding the Time Delay







Which is, essentially....
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