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Argon2x2, Rev.3, “Board 8” Schematic
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1. Replace R24 and R47 each with 10 ohms (tested at FNAL) to address instability.
2. Replace C1, C2, C14, and C15 each with 1 uF (tested at FNAL) to reduce "droop" in sianals after the onset of fast edaes.
3. I}e_place RlO and R33 each with 10 ohms

4. Replace 0 ohm resistors with 0.1uF capacitors on the input of excitation signal C8, C11, C19, C22



Test stand, DAQ
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Argon2x2 board at room temperature (BOARD_8)
SiPM test card in LN2 (‘mini-Arapuca’ tile)

Data acquisition with oscilloscope

Trigger from the LED pulser, ~300 Hz

Sampling at ~1GHz

5 ps trace length (2/3 ps pre/post-trigger)

2000 events collected in each setting

Data of 220408
Argon2x2 - MMF — 3dB attenuator -+ SMF



220408 AK

Data | took this day is with a new mini-Arapuca tile that was under urgent test

The Argon 2x2 board that | used had only one mounting post per laser diode, and optical
coupling with single mode fiber was not ok the other day, so | switched to 50um fiber that
solved my coupling problem

Observed noise, looking to be mostly below the baseline and containing superimposed
different frequencies, that depended on how | handled the parts



SiPM in LN2 | Argon2x2 in LAr | AC-coupled channel | light level 6.0

Baseline is calculated on the first ~1.5 um in the pre-trigger

Distribution for all 2000 events:
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SiPM @34.5V in LN2 | Argon2x2 in LAr | AC-coupled channel

Filtered traces

Raw trace
Gaussian filter
—— Median filter
—— Savitzky-Golay filter
------ 30 baseline, raw trace
------ 30 baseline, median filter
—————— 30 baseline, Gaussian filter
signal window
baseline region
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Filtered traces

Raw trace
Gaussian filter
—— Median filter
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—————— 30 baseline, median filter
------ 30 baseline, Gaussian filter
signal window
baseline region
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light level 6.0

SPE candidate

Filter window size:

median 1000
Gaussian (o) 250
Savitzky-Golay 1001

*sampling rate 1Gs/s
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SiPM @34.5V in LN2 | Argon2x2 in LAr | AC-coupled channel | light level 6.0

Integral in the signal window (-0.15 - 0.4) us, raw trace
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Integral in the signal window (-0.15 - 0.4) us, gaussian filter
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Gaussian filter

mean gauss_0 = 0.024061346
sigma gauss_0 = 0.077095844
mean gauss_1 = 0.29764843
sigma gauss_1 = 0.036413305

SPE resolution: 12.233662605285645 %
S/N ratio: 3.8607585
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Integral in the signal window (-0.15 - 0.4) us, median filter

Median filter

mean median_0 = 0.017328802
sigma median_0 = 0.08592793
mean median_1 = 0.3166642
sigma median_1 = 0.04250897

SPE resolution: 13.423991203308105 %
S/N ratio: 3.6852298
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Integral in the signal window (-0.15 - 0.4) us, Savitzy-Golay filter
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Savitzy-Golay filter

mean SavGol _0 = 0.001063976
sigma SavGol_0 = 0.08620798
mean SavGol_1 = 0.32308692
sigma SavGol 1 = 0.04536728

SPE resolution: 14.041818678379059 %
S/N ratio: 3.7477612
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Events

SiPM @36.0V in LN2 | Argon2x2 in LAr | AC-coupled channel | light level 5.5

Integral in the signal window (-0.15 - 0.4) us, raw trace
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sigma gauss_0 = 0.08744857
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100 SPE resolution: 12.681050598621368 %

S/N ratio: 3.712073
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Integral in the signal window (-0.15 - 0.4) us, median filter

350 Median filter

o mean median_0 = -0.018708281
sigma median_0 = 0.080975115

250 mean median_1 = 0.33084744
sigma median 1 = 0.048141062

§m° SPE resolution: 14.550833404064178

S/N ratio: 4.0857916
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175 Savitzky-Golay filter
mean SavGol 0 = 0.010559279
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100 SPE resolution: 13.667695224285126 %
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SiPM @36.0V in LN2 | Argon2x2 in LAr | AC-coupled channel | light level 7.0

Integral in the signal window (-0.15 - 0.4) us, raw trace
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Integral in the signal window (-0.15 - 0.4) us, median filter
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70 mean median_0 = -0.004640758
sigma median_0 = 0.08997388

60 mean median_1 = 0.324765
sigma median_1 = 0.040780634

50 SPE resolution: 12.55696713924408 %

S/N ratio: 3.6095474
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Integral in the signal window (-0.15 - 0.4) us, Gaussian filter

Gaussian filter

mean gauss_0 = -0.013003177
sigma gauss_0 = 0.09346813
mean gauss_1 = 0.32826746

sigma gauss 1 0.043721844
SPE resolution: 13.318969309329987 %
S/N ratio: 3.512079
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Integral in the signal window (-0.15 - 0.4) us, Savitzky-Golay filter

Savitzky-Golay filter

mean SavGol_0 = -0.0021992507
40 sigma SavGol_0 = 0.07830025
mean SavGol_1 = 0.32172495
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sigma SavGol 1 0.042620193
SPE resolution: 13.247400522232056 %
S/N ratio: 4.1088624
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DC-coupled channel

Bad data, likely due to multi-mode fiber and introduced optical noise

Noise level increased with SiPM gain

Integral in the signal window (-0.15 - 0.4) us, Savitzky-Golay filter
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Next tests

— Data with single mode fiber (FC and pigtail)

— board with/without input capacitors

— circuit removing 10 Ohm resistor and capacitors (simulation shows faster response in both rise and
decay time and less undershoot)
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Filtered traces

Raw trace
——— Gaussian filter
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