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Overshooting issue
07/07/2025, Q

- We observed an overshooting in SiPM signal during Q state runs. (It had unusual shape ⇧)

- Overshooting is not typically seen in regular H state data. This is possibly because the overshooting is 

cancelled out by the following bin.

- With Peiran’s help, we took new data with one polarization blocked, in both H and Q states.

Goals:

- Quantify the overshooting and understand what affects its size. 

- Evaluate its impact on the asymmetry calculation.
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Waveform (blocking one polarization) 25 shots avg, ch0

H state (0013.634-638) Q state (0013.623)
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Overshoot zoom

H, 16000 shots avg Q, 3200 shots avg
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Overall waveform, H

ch0 ch1 ch2

ch3 ch4 ch5

ch6 ch7 8ch sum

100 shots avg
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Overall waveform, H, zoom 100 shots avg
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Overall waveform, Q 100 shots avg
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Overall waveform, Q, zoom 100 shots avg
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Waveform From 3499 bins, pick signals with similar heights, average and normalized them.
25 shots average, 8ch sum

H state Q state
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Waveform tail fit, H (after normalization)

y = p0*exp(-x/p1)

<= same as page 7
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Waveform tail fit, H (before normalization)

y = p0*exp(-x/p1)
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Waveform tail fit, Q (after normalization)

y = p0*exp(-x/p1)

<= same as page 7
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Waveform tail fit, Q (before normalization)

y = p0*exp(-x/p1)



13

Overshoot evaluation
50 samples = 4us

Area1 = sum of (signal < baseline)
Area2 = sum of (signal > baseline)



0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003
Ar

ea
2 

(a
.u

.) h
Entries  2499
Mean x  0.1786
Mean y  0.0002598
Std Dev x  0.1693
Std Dev y  0.0001316

0

5

10

15

20

25

30

35

40

h
Entries  2499
Mean x  0.1786
Mean y  0.0002598
Std Dev x  0.1693
Std Dev y  0.0001316

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.2001
Mean y  0.0003071
Std Dev x   0.189
Std Dev y  0.0001701

0

5

10

15

20

25

30

35

40
h

Entries  2499
Mean x  0.2001
Mean y  0.0003071
Std Dev x   0.189
Std Dev y  0.0001701

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.2757
Mean y  0.0003304
Std Dev x  0.2601
Std Dev y  0.0001878

0

5

10

15

20

25

30

35

40

45h
Entries  2499
Mean x  0.2757
Mean y  0.0003304
Std Dev x  0.2601
Std Dev y  0.0001878

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.2336
Mean y  0.0002897
Std Dev x  0.2214
Std Dev y  0.0001474

0

10

20

30

40

50

h
Entries  2499
Mean x  0.2336
Mean y  0.0002897
Std Dev x  0.2214
Std Dev y  0.0001474

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.1554
Mean y  0.0001912
Std Dev x   0.146
Std Dev y 05− 7.155e

0

5

10

15

20

25

30

35

40
h

Entries  2499
Mean x  0.1554
Mean y  0.0001912
Std Dev x   0.146
Std Dev y 05− 7.155e

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.1788
Mean y  0.0002643
Std Dev x  0.1685
Std Dev y  0.000141

0

5

10

15

20

25

30

35

40
h

Entries  2499
Mean x  0.1788
Mean y  0.0002643
Std Dev x  0.1685
Std Dev y  0.000141

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.2233
Mean y  0.0003569
Std Dev x  0.2105
Std Dev y  0.000183

0

5

10

15

20

25

30

35

40
h

Entries  2499
Mean x  0.2233
Mean y  0.0003569
Std Dev x  0.2105
Std Dev y  0.000183

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Area1 (a.u.)

0

0.0005

0.001

0.0015

0.002

0.0025

0.003

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x  0.1921
Mean y  0.0003077
Std Dev x  0.1828
Std Dev y  0.0001642

0

5

10

15

20

25

30

35

40h
Entries  2499
Mean x  0.1921
Mean y  0.0003077
Std Dev x  0.1828
Std Dev y  0.0001642

0 1 2 3 4 5 6 7 8
Area1 (a.u.)

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

Ar
ea

2 
(a

.u
.) h

Entries  2499
Mean x   1.637
Mean y  0.002104
Std Dev x   1.547
Std Dev y  0.001235

0

10

20

30

40

50
h

Entries  2499
Mean x   1.637
Mean y  0.002104
Std Dev x   1.547
Std Dev y  0.001235

14

Area 1 vs Area 2, H state

ch0 ch1 ch2

ch3 ch4 ch5

ch6 ch7 8ch sum

16000 shots avg
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Hysteresis?
UP DOWN

100 shots avg

UP DOWN

Maybe it’s the same one we saw during SiPM bias evaluation?
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Area 1 vs Area 2, Q state

ch0 ch1 ch2

ch3 ch4 ch5

ch6 ch7 8ch sum

3200 shots avg



0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1011
Mean x  0.6551
Mean y  0.001077
Std Dev x  0.7794
Std Dev y  0.001005

0

10

20

30

40

50

60
h2

Entries  1011
Mean x  0.6551
Mean y  0.001077
Std Dev x  0.7794
Std Dev y  0.001005

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1021
Mean x  0.8107
Mean y  0.001365
Std Dev x  0.9583
Std Dev y  0.001327

0

10

20

30

40

50h2
Entries  1021
Mean x  0.8107
Mean y  0.001365
Std Dev x  0.9583
Std Dev y  0.001327

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1028
Mean x  0.9851
Mean y  0.001447
Std Dev x    1.16
Std Dev y  0.001379

0

5

10

15

20

25

30

35

40
h2

Entries  1028
Mean x  0.9851
Mean y  0.001447
Std Dev x    1.16
Std Dev y  0.001379

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1043
Mean x  0.9433
Mean y  0.001318
Std Dev x   1.099
Std Dev y  0.001223

0

10

20

30

40

50

h2
Entries  1043
Mean x  0.9433
Mean y  0.001318
Std Dev x   1.099
Std Dev y  0.001223

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1054
Mean x  0.6673
Mean y  0.0008683
Std Dev x  0.7772
Std Dev y  0.0007184

0

10

20

30

40

50

h2
Entries  1054
Mean x  0.6673
Mean y  0.0008683
Std Dev x  0.7772
Std Dev y  0.0007184

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1051
Mean x  0.7938
Mean y  0.001291
Std Dev x  0.9239
Std Dev y  0.001191

0

10

20

30

40

50
h2

Entries  1051
Mean x  0.7938
Mean y  0.001291
Std Dev x  0.9239
Std Dev y  0.001191

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1039
Mean x  0.8526
Mean y  0.001474
Std Dev x   1.005
Std Dev y  0.001358

0

5

10

15

20

25

30

35

40
h2

Entries  1039
Mean x  0.8526
Mean y  0.001474
Std Dev x   1.005
Std Dev y  0.001358

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h2

Entries  1051
Mean x  0.8288
Mean y  0.001441
Std Dev x  0.9668
Std Dev y  0.001361

0

5

10

15

20

25

30

35

40

45h2
Entries  1051
Mean x  0.8288
Mean y  0.001441
Std Dev x  0.9668
Std Dev y  0.001361

0 5 10 15 20 25
Area1 (a.u.)

0

0.005

0.01

0.015

0.02

0.025

0.03

Ar
ea

2 
(a

.u
.) h2

Entries  1038
Mean x   6.549
Mean y  0.009783
Std Dev x   7.678
Std Dev y  0.009807

0

10

20

30

40

50

60

70h2
Entries  1038
Mean x   6.549
Mean y  0.009783
Std Dev x   7.678
Std Dev y  0.009807

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1488
Mean x  0.6433
Mean y  0.0009492
Std Dev x  0.7348
Std Dev y  0.0009133

0

5

10

15

20

25

30

35

h3
Entries  1488
Mean x  0.6433
Mean y  0.0009492
Std Dev x  0.7348
Std Dev y  0.0009133

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1478
Mean x  0.7781
Mean y  0.001178
Std Dev x   0.888
Std Dev y  0.001171

0

5

10

15

20

25

30

h3
Entries  1478
Mean x  0.7781
Mean y  0.001178
Std Dev x   0.888
Std Dev y  0.001171

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1471
Mean x  0.9361
Mean y  0.001234
Std Dev x   1.078
Std Dev y  0.001224

0
2
4
6
8
10
12
14
16
18
20
22
24h3

Entries  1471
Mean x  0.9361
Mean y  0.001234
Std Dev x   1.078
Std Dev y  0.001224

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1456
Mean x  0.8674
Mean y  0.001097
Std Dev x  0.9961
Std Dev y  0.001065

0

5

10

15

20

25

h3
Entries  1456
Mean x  0.8674
Mean y  0.001097
Std Dev x  0.9961
Std Dev y  0.001065

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1445
Mean x  0.6576
Mean y  0.0007093
Std Dev x   0.718
Std Dev y  0.0006216

0

5

10

15

20

25
h3

Entries  1445
Mean x  0.6576
Mean y  0.0007093
Std Dev x   0.718
Std Dev y  0.0006216

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1448
Mean x  0.7524
Mean y  0.001084
Std Dev x    0.84
Std Dev y  0.001028

0

5

10

15

20

25

30h3
Entries  1448
Mean x  0.7524
Mean y  0.001084
Std Dev x    0.84
Std Dev y  0.001028

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1460
Mean x  0.8437
Mean y  0.001331
Std Dev x  0.9441
Std Dev y  0.001239

0

5

10

15

20

25

30
h3

Entries  1460
Mean x  0.8437
Mean y  0.001331
Std Dev x  0.9441
Std Dev y  0.001239

0 0.5 1 1.5 2 2.5 3 3.5
Area1 (a.u.)

0
0.0005

0.001
0.0015
0.002

0.0025
0.003

0.0035
0.004

0.0045
0.005

Ar
ea

2 
(a

.u
.) h3

Entries  1448
Mean x  0.7917
Mean y  0.001247
Std Dev x   0.889
Std Dev y  0.001197

0

5

10

15

20

25
h3

Entries  1448
Mean x  0.7917
Mean y  0.001247
Std Dev x   0.889
Std Dev y  0.001197

0 5 10 15 20 25
Area1 (a.u.)

0

0.005

0.01

0.015

0.02

0.025

0.03

Ar
ea

2 
(a

.u
.) h3

Entries  1461
Mean x   6.261
Mean y  0.008327
Std Dev x   7.077
Std Dev y  0.00855

0

5

10

15

20

25

30

35
h3

Entries  1461
Mean x   6.261
Mean y  0.008327
Std Dev x   7.077
Std Dev y  0.00855

17

Area 1 vs Area 2, Q state 100 shots avg
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single photon response
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