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PeakADC – Crystall Ball fitting

• Before : PeakADC per event → Get Mean

• After : PeakADC per event → Crystal Ball Fit

Non linear region at 1st calorimeter got more linear response 

Mean Crystal Ball fitting

Get mean

Crystal Ball mean
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May 2026 KEK : Gain Conveyer

Rf (Ω) Cf (fF) CC Cfcomp (fF)

15-1-1-15 150k 50 0.025 750

15-1-4-15 150k 50 0.1 750

CC

Rf

Cf

Cfcomp

Gain : x 4

15-1-1-15 15-1-4-15
1 GeV/c, 3rd
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May 2026 KEK : Rf

Rf (Ω) Cf (fF) CC Cfcomp (fF)

4-1-1-15 40k 50 0.025 750

15-1-1-15 150k 50 0.025 750

CC

Rf

Cf

Cfcomp

Gain : x 2 ~ 3

4-1-1-1515-1-1-15

1 GeV/c, 3rd

1 +
40
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May 2026 KEK : Cfcomp

Rf (Ω) Cf (pF) CC Cfcomp (fF)

15-1-1-15 150k 50 0.025 50

15-1-1-1 150k 50 0.025 750

CC

Rf

Cf

Cfcomp

Gain : x 1.08

Cd

15-1-1-15 15-1-1-1

1 GeV/c, 3rd
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Preamp params

• Overlay for ADC region

• Preamp candidates will be chosen for 
Aug 2026 CERN TB

ToT

6



Calorimeter – LED response (single event)

• Check falling time of scintillation & LED

Pb/SciFi Calorimeter + electron beam

20 ns width LED pulse

• Seems identical…
Hybrid sum, LED

Hybrid sum, e- beam

Overlay
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LED : Cf

Rf (Ω) Cf (pF) CC Cfcomp (fF)

Def (12-10-12-10) 120k 500 0.3 500

12-15-12-10 120k 750 0.3 500

12-1-12-10 120k 50 0.3 500

CC

Rf

Cf

Cfcomp

Cd

Default Cf 0001Cf 1111
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LED : Cd

Rf (Ω) Cf (pF) CC Cfcomp (fF) Cd (pF)

Def (12-10-12-10) 120k 500 0.3 500 0

Def (12-10-12-10) 120k 500 0.3 500 5

Def (12-10-12-10) 120k 500 0.3 500 20

Def (12-10-12-10) 120k 500 0.3 500 35

CC

Rf

Cf

Cfcomp

Cd

Default Cd 100Cd 001 Cd 111

Cf and Cd does not seem to 

change signal size dramatically
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Phase

• Phase : delay the timing of data sampling (in the ASIC 
chip, for compensating different trace length)

• 16 phases per sample (25 ns / 16 = 1.5625 ns)

• Chose phase 0, 4, 8, 12 for data shaping

• Hybrid summing + S14, LED

16 phases

From Shihai
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LED : Phase

CC

Rf

Cf

Cfcomp

Cd

Phase 0000

Rf (Ω) Cf (pF) CC Cfcomp (fF) Phase

Def (12-10-12-10) 120k 500 0.3 500 0

Def (12-10-12-10) 120k 500 0.3 500 4

Def (12-10-12-10) 120k 500 0.3 500 8

Def (12-10-12-10) 120k 500 0.3 500 12 No big changes with overlay

Phase 0100 Phase 1000 Phase 1000
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Phase

Phase 0 Phase 4 (+ phase 4)

Phase 8 (- phase 8) Phase 12 (- phase 4)

Overlay
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Waveform fitting (Shihai)
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Waveform fitting

Crystal Ball fitting Semi-Gaussian fitting (smooth fitting)

Pedestal + 𝐴 1 − 𝑒− 𝑢/𝜏𝑟𝑖𝑠𝑒
𝑛

× 𝑒−𝑢/𝜏𝐹𝑎𝑙𝑙

t0 = 3.70 +/- 0.0275

tauRise = 0.992 +/- 0.0310

tauFall = 5.356 +/- 0.00502

n = 0.472

chi2/ndf = 28.4

Preamp : Default setup 

mu = 4.88 +/- 0.00216

sigma = 0.675 +/- 0.00155

chi2/ndf = 364

Pedestal + 𝑁 exp
𝑥 − 𝜇 2

2𝜎2

Pedestal + 𝑁𝐴 exp 𝐵 +
𝑥 − 𝜇 2

𝜎

−𝑛 𝑧 = (t-t0)/smooth
 𝑢 = 𝑡 − 𝑡0

 𝑢 = 𝑠𝑚𝑜𝑜𝑡ℎ ln 1 + 𝑒𝑧

 𝑢 = 𝑠𝑚𝑜𝑜𝑡ℎ 𝑒𝑧

(𝑧 > 40)
(−40 < 𝑧 < 40)
(𝑧 < −40 )
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Future plans

1. Fit every event, and redraw peakADC

• Compare sigma before & after signal fitting

2. Get low & high LED

3. Get fitting function of preamp 15-1-1-15

4. Compare linearity, and resolution (if possible)
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H2GCROC problems

1. Crosstalk 2. Voltage drop
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H2GCROC problems
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ToA Threshold : ~ 60 ADC

75 ns50 ns 100 ns

To
A

 A
D

C

Magic number : ~ 260 by Nobert

3. ToA debugging



H2GCROC problems
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H2GCROC problems
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WF = 17/18

ADC = 20 points

Timestamp = 141001

WF = 18/18

ADC = 8 points

Timestamp = 141165

WF = 1/18

ADC = 11 points

Timestamp = 2859661

WF = 2/18

ADC = 20 points

Timestamp = 2859825

Packet 1 Packet 2

1 kHz LED trigger

1 timestamp = 6.25 ns

164 timestamp = 1025 ns 164 timestamp = 1025 ns2718496 timestamp = 17 ms

4. Event splitting



H2GCROC problems

• 1. Crosstalk

• 2. Voltage drop

• 3. ToA mismatch

• 4. Event splitting

• Where and whom to ask..
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Backup
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ToA & ADC delay

• LED + SiPM signal (500 Hz, 2 ms per event)

• Fixed signal size, fixed time delay

• ToA & ADC seem to get delay each event, and come 
back to initial place after 6 events]

• Bad clock synchronization

Event 1

Event 2

Event 3

Event 4

Event 5

Event 6

Event 7
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Single event fit

Shaper_restrict fitting (same with shihai) Semi-Gaussian fitting (smooth fitting)

Pedestal + 𝐴 1 − 𝑒− 𝑢/𝜏𝑟𝑖𝑠𝑒
𝑛

× 𝑒−𝑢/𝜏𝐹𝑎𝑙𝑙

t0 = 3.70 +/- 0.0275

tauRise = 0.992 +/- 0.0310

tauFall = 5.356 +/- 0.00502

n = 0.472

chi2/ndf = 28.4

Pedestal + 𝐴 1 − 𝑒− 𝑢/𝜏𝑟𝑖𝑠𝑒
𝑛

× 𝑒−𝑢/𝜏𝐹𝑎𝑙𝑙

 𝑢 = 𝑡 − 𝑡0

t0 = 3.42 +/- 0.00489

tauRise = 0.832 +/- 0.00922

tauFall = 5.36 +/- 0.00395

n = 0.882

chi2/ndf = 44.9

𝑧 = (t-t0)/smooth
 𝑢 = 𝑡 − 𝑡0
 𝑢 = 𝑠𝑚𝑜𝑜𝑡ℎ ln 1 + 𝑒𝑧

 𝑢 = 𝑠𝑚𝑜𝑜𝑡ℎ 𝑒𝑧

(𝑧 > 40)
(−40 < 𝑧 < 40)
(𝑧 < −40 )
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