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How to quantify this difference?

1. Isolate both pulses:
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How to quantify this difference?
Start with main peak

2. Fit both (+) and (-) peaks with IDEAL Electronics Response Function

Positive Peak, Ch. 6546
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double response_legacy(double *x, double *par){

Double_t t =x[0]-par[0];
Double_t A0 =par[1];
Double_t tp = par[2];
Double_t reltime =t/ tp;
Double_t gain = A0* 1.012;

Double_t value = 4.31054 * exp(-2.94809 * reltime) * gain - 2.6202 * exp(-2.82833 * reltime)
* c0s(1.19361 * reltime) * gain - 2.6202 * exp(-2.82833 * reltime) * cos(1.19361 * reltime) *
c0s(2.38722 * reltime) * gain + 0.464924 * exp(-2.40318 * reltime) * cos(2.5928 * reltime) *
gain + 0.464924 * exp(-2.40318 * reltime) * cos(2.5928 * reltime) * cos(5.18561 * reltime) *
gain + 0.762456 * exp(-2.82833 * reltime) * sin(1.19361 * reltime) * gain - 0.762456 * exp(-
2.82833 * reltime) * cos(2.38722 * reltime) * sin(1.19361 * reltime) * gain + 0.762456 * exp(-
2.82833 * reltime) * cos(1.19361 * reltime) * sin(2.38722 * reltime) * gain - 2.620200 * exp(-
2.82833 * reltime) * sin(1.19361 * reltime) * sin(2.38722 * reltime) * gain - 0.327684 * exp(-
2.40318 * reltime) * sin(2.5928 * reltime) * gain + +0.327684 * exp(-2.40318 * reltime) *
c0s(5.18561 * reltime) * sin(2.5928 * reltime) * gain - 0.327684 * exp(-2.40318 * reltime) *
€0s(2.5928 * reltime) * sin(5.18561 * reltime) * gain + 0.464924 * exp(-2.40318 * reltime) *
sin(2.5928 * reltime) * sin(5.18561 * reltime) * gain;

return value;
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How to quantify this difference?
Start with main peak

Deviation from Positive Pulse (Fitted Amplitude)

T . eF . L A_—A,

Eg 2'52_ Mean Deviation: 0.0477 + 0.0046% FraCtlonal DeVlatlon — A X 100

g o *

3 &

— 15 . . .

g R If (=) main peak is the same as the (+): 0%
L T

L ¢ _f

If (=) main peak is larger than the (+): > 0%

If (=) main peak is smaller than the (+): < 0%

Amplitudes in this run generally differ
between (-) and (+) pulses, but differences

| | | | | | | | . . -
6000 8000 10000 remain within + 2%
Offline Channel

1 | ] ] | ]
2000 4000

< Brookhaven _
National Laboratory Karla Tellez-Giron-Flores (\ NEUTRINO 5




7000

6000

ADC Counts

5000
4000
3000
2000

1000

©

How to quantify this difference?

3. Next, analyze the tails

Positive Peak, Ch. 6546
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How to quantify this difference?

Combining different metrics

Calculated a TDS: Tail Difference Score Tail Difference Score (TDS)
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Percentage of Total Channels (%)

How to quantify this difference?

Verifying these results

Tail Difference Score (TDS)
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Fractional Deviation (%)

Does this change with different DAC settings?

ADC Gounts
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DAC =10

Tail Difference Score (TDS)
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ADC Counts

Fractional Deviation (%)

Does this change with different DAC settings?
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Does this change with different DAC settings?

Positive Peak, Ch. 3602
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Does this change with different DAC settings?

Positive Peak, Ch. 770
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To Do Next

Use the function to quantify these differences

between (+) and (-) pulses.
Check these metrics on different waveforms, not just the first one of each

event.

Some Answered Questions

Is this behavior expected?

Are these differences considered small?
What are the implications of having such differences in positive and negative pulses?

Can we fix this from a hardware perspective?
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