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• Acquisition of LED signals

• Baseline subtraction

• Photoelectron distribution (wvf integration in a fixed window)

• Gain estimation

Three points fitted and gain is extracted (the distance between peaks).
* That slide meant to show how the gain is extracted for further analysis
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• Check:

- Integral of waveform between 0.5 – 1.5 PE (gain applied to charge 

distribution)

- No signal in pre-trigger and post-trigger region 

0.5 – 1.5 PE selection
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Fit SPE response

𝑓 ǁ𝑡 = 

𝑖=1

3
𝐴𝑖
2 𝜏𝑖

exp
𝜎2

2 𝜏𝑖
2 −

ǁ𝑡

𝜏𝑖
1 − 𝐸𝑟𝑓

𝜎

2𝜏𝑖
−

ǁ𝑡

2𝜎

ǁ𝑡 = 𝑡 − 𝑡0

10/02/2020 Niccolò Gallice | Xenon doping analysis – Run 13



You Inst Logo

Fit SPE response

𝑓 ǁ𝑡 = 

𝑖=1

3
𝐴𝑖
2 𝜏𝑖

exp
𝜎2

2 𝜏𝑖
2 −

ǁ𝑡

𝜏𝑖
1 − 𝐸𝑟𝑓

𝜎

2𝜏𝑖
−

ǁ𝑡

2𝜎

ǁ𝑡 = 𝑡 − 𝑡0

10/02/2020 Niccolò Gallice | Xenon doping analysis – Run 14

Ch 𝑨𝟏, 𝑨𝟐, 𝝈, 𝝉𝟏, 𝝉𝟐, 𝒕𝟎, 𝑨𝟑, 𝝉𝟑

229 132.526, 176.65, 3.67213, 125.617, 21.4057, 1068.39, 490.906, 125.508

230 230.707, 27.0883, 3.34362, 54.7898, 11.3953, 1067.43, 535.133, 120.22

231 154.069, 168.623, 3.21402, 108.451, 20.841, 1067.7, 514.355, 108.458

232 118.341, 197.816, 3.79305, 120.905, 20.2468, 1068.65, 478.679, 120.856

233 384.398, 47.6593, 4.4439, 37.5832, 12.9598, 1069.23, 376.593, 142.594

235 116.612, 214.87, 4.09919, 119.714, 26.4409, 1068.61, 478.662, 119.729
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SPE comparison – non quartz
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Cell #2 in pDUNE (SSP 504)

Standalone SSP module
LED calibration data @ B182 SSP-504 module in ProtoDUNE

The same bias voltage has been applied! 

Decrease in gain !
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SPE comparison - non quartz
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Cell #3 in 182 Building (Standalone SSP) Cell #3 in pDUNE (SSP 504)
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SPE comparison - non quartz
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Cell #4 in 182 Building (Standalone SSP) Cell #4 in pDUNE (SSP 504)
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SPE comparison
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Cell #1 in 182 Building (Standalone SSP) Cell #1 in pDUNE (SSP 504)
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SPE comparison
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Cell #2 in 182 Building (Standalone SSP) Cell #2 in pDUNE (SSP 504)
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SPE comparison
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Cell #4 in 182 Building (Standalone SSP) Cell #4 in pDUNE (SSP 504)
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Gain of the SiPM is defined as    

𝐆 =
𝑪𝒋∗∆𝑽

𝒆

where 𝐶𝑗 is the junction capacitance, ∆𝑉 is the over voltage ∆𝑉 = 𝑉𝐵𝑖𝑎𝑠 − 𝑉𝐵𝑅.

In building 182, modified SSP module was used while in ProtoDUNE-SP test SSP-504 
module is used. The gain can depend on 

𝐆 =
𝑽𝒖 ∗ 𝒕𝒖

𝒆 ∗ 𝑹 ∗ 𝑲𝒂𝒎𝒑
∗ 𝟏𝒑𝒆

𝑽𝒖: Voltage per channel of ADC
𝒕𝒖:  time of one sample of the ADC
𝑲𝒂𝒎𝒑: amplification factor of the electronics

𝑹: input impedance of the ADC

Possible source of difference:
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External trigger
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Run 16 Run 22

PreliminaryPreliminary

• External trigger from telescope used in standalone SSP
• Run number of 16 (before doping) and 22 (after Xe doping) are shown
• We had an issue with noise (grounding) for external trigger data taking. 

Work in progress.


