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Testbeam2021 - original results
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Testbeam2021 - latest results 
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Testbeam 2019
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Useful branches : event_num, nhits, fem_id[nhits], chip[nhits], channel[nhits], adc_value[nhits]

Info. from Ayaka’s slide, 
Sep./27/2019

25 branches
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Testbeam 2019 - ladder ID 
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Info. from Ayaka’s slide, 
Sep./27/2019

Layer Ladder ID fem_id

0 4 3

1 3 0

2 2 1

Ayaka’s ana code, effana.cpp
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Testbeam 2019 - ladder conditions 
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Info. from Itaru’s slide, 
June/12/2019
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Testbeam 2019 - run 615
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Info. from Ayaka’s slide, 
July 4th 2019

ADC setting 

Table from Kai-Yu’s slide

Contradiction
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Testbeam 2019 - run 615
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Info. from Ayaka’s slide, 
July 4th 2019

Ayaka’s setting seems to be reasonable

adc

beam spot only

(6, 7, 19, 20)
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Testbeam 2019 - run 615
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Layer 0

Layer 1

Layer 2

Pre-selection :

1. channel ID != 0 and != 127

2. adc > 1

3. chip ID == ( 6 or 7 or 19 or 20 ) Entry : 16098

Entry : 11617

Entry : 15009
# of hits in one event

1
2

3
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Testbeam 2019 - run 615
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Efficiency (U7)

Layer 0 93.55 ± 0.6%

Layer 1 63.9 ± 0.9%

Layer 2 85.8 ± 0.78%

Efficiency results from Ayaka 

Efficiency (U7)

Layer 0

Layer 1

Layer 2 89.30+0.48
−0.50 %

93.54+0.39
−0.42 %

57.84+0.63
−0.63 %

My results

Event condition Event condition Event condition

cond. 1 cond. 2 cond. 3 cond. 1 cond. 2 cond. 3 cond. 1 cond. 2 cond. 3

Only 2 layers have useful hits for most of the bad events. → not algorithm dependent

Layer ID determination seems to be incorrect
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Offset determination
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Beam Beam energy silicon 
thickness (um)

edep (keV) Paper link note 

1 Proton 1 GeV 300 um 130.8 ± 3.8 keV link1

2 Proton 115 GeV 300 um 85.5 ± 2.8 keV link1

3 Proton 50 GeV 300 um 85.79 keV link2

4 Proton 50 GeV 320 um 92.4389 keV link2 interpolation from 
link2, Table 2

5 Proton 12 GeV 320 um 90.158 keV link3 Extrapolation from 
link3, Figure 11

6 Proton 120 GeV 320 um 111.697 keV Testbeam2019, 

Gain 100, Offset 200

7 Proton 120 GeV 320 um 93.297 keV Testbeam2019, 

Gain 100, Offset 280

For testbeam 2019, the Offset value should be 280.

Info. found from other papers

https://journals.aps.org/pra/pdf/10.1103/PhysRevA.28.615
https://journals.aps.org/pra/pdf/10.1103/PhysRevA.28.615
https://iopscience.iop.org/article/10.1088/1748-0221/17/01/P01015/pdf
https://iopscience.iop.org/article/10.1088/1748-0221/17/01/P01015/pdf
https://iopscience.iop.org/article/10.1088/1748-0221/6/06/P06013/pdf
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Offset determination
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Offset determination
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• Will compare : adc distribution, clone hit rate, # of hit in one BCO group

• # of hit in one BCO group : 

• Try to answer the question : 

• The FEM board loses 50% ~ 65% of hits (or events), why the detection 

efficiency can be still up to 99.7% in the testeabm experiment ? 

• Hypothesis : what FEM loses is “the entire event” instead of “hit”.

• At the same test condition, the # of hit in BCO group should be the same.

FEM/Felix board comparison

14

Condition
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source 2

BG 1
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source 3

BG 3

source 4
source 5

Data from Genki
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FEM/Felix board comparison - source 1
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FEM/Felix board comparison - source 2
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FEM/Felix board comparison - source 3
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FEM/Felix board comparison - source 4
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FEM/Felix board comparison - source 5
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FEM/Felix board comparison - Background 1
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FEM/Felix board comparison - Background 2
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FEM/Felix board comparison - Background 3
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FEM/Felix board comparison - # of hits (event)
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Total hits BCO 
group

1747 2.17E+06 6.52E+05

1740 2.56E+06 7.71E+05

1225 5.99E+03 2.35E+03

1248 7.40E+03 2.28E+03

1753 4.31E+06 1.41E+06

1806 7.03E+03 2.52E+03

1732 6.24E+04 2.81E+04

1705 5.27E+04 2.38E+04

Total hits BCO 
group

Total hits 
ratio

BCO group 
ratio

002 3.38E+06 2.27E+06 64.27% 28.67%

003 3.41E+06 2.30E+06 75.09% 33.57%

004 6.72E+03 5.47E+03 89.18% 43.07%

005 1.13E+04 8.65E+03 65.70% 26.32%

006 5.60E+06 3.77E+06 76.97% 37.36%

007 6.27E+03 5.03E+03 112.10% 50.01%

008 1.40E+05 1.11E+05 44.53% 25.29%

009 1.30E+05 1.04E+05 40.55% 22.86%

Condition

source 1
source 2

BG 1
BG 2

source 3
BG 3

source 4
source 5

FEM/Felix FEM/Felix

FelixFEM

Average 71.05% 33.39%
Std DeV 23.22% 9.52%
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FEM/Felix board comparison - clone hit
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Total hits BCO 
group

clone hit 
event

clone 
hit ratio

002 3.38E+06 2.27E+06 77 0.0034%

003 3.41E+06 2.30E+06 138 0.0060%

004 6.72E+03 5.47E+03 0 0.0000%

005 1.13E+04 8.65E+03 0 0.0000%

006 5.60E+06 3.77E+06 190 0.0050%

007 6.27E+03 5.03E+03 0 0.0000%

008 1.40E+05 1.11E+05 1 0.0009%

009 1.30E+05 1.04E+05 0 0.0000%

Total hits BCO 
group

clone hit 
event

clone 
hit ratio

1747 2.17E+06 6.52E+05 15 0.0023%

1740 2.56E+06 7.71E+05 11 0.0014%

1225 5.99E+03 2.35E+03 13 0.5523%

1248 7.40E+03 2.28E+03 12 0.5272%

1753 4.31E+06 1.41E+06 34 0.0024%

1806 7.03E+03 2.52E+03 13 0.5169%

1732 6.24E+04 2.81E+04 11 0.0392%

1705 5.27E+04 2.38E+04 13 0.0547%

Condition

source 1
source 2

BG 1
BG 2

source 3
BG 3

source 4
source 5

Clone event +=1

* Clone hit ratio = clone hit event / BCO group
FEM Felix
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FEM/Felix board comparison - event size
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Mean Std DeV

1747 3.335 1.790

1740 3.319 1.740

1225 2.198 1.691

1248 2.641 2.359

1753 3.061 1.800

1806 2.270 1.877

1732 2.185 1.337

1705 2.177 1.325

Mean Std DeV Mean 
ratio

Std DeV 
ratio

002 1.488 0.822 2.24 2.18

003 1.484 0.820 2.24 2.12

004 1.230 0.529 1.79 3.20

005 1.302 0.713 2.03 3.31

006 1.486 0.824 2.06 2.19

007 1.247 0.576 1.82 3.26

008 1.262 0.568 1.73 2.35

009 1.251 0.554 1.74 2.39

Condition

source 1
source 2

BG 1
BG 2

source 3
BG 3

source 4
source 5

FelixFEM
FEM/Felix FEM/Felix

Average 1.96 2.62
Std DeV 0.21 0.53
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INTT sensor, full depletion voltage
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Type-A, full depletion voltage

 0.075±Gaus Mean  : 57.166 

 0.100±Gaus Width : 0.831 

 : 110.603 / NDF : 13 = 8.508 2χ

Type-A, full depletion voltage
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Type-B, full depletion voltage

 0.058±Gaus Mean  : 57.231 

 0.038±Gaus Width : 0.742 

 : 105.333 / NDF : 15 = 7.022 2χ

Type-B, full depletion voltage

200519_S…datasheet 200519_S…datasheet

274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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INTT sensor, leakage current
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274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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Type-A, leakage current at 100 V

 0.658±Gaus Mean  : 57.954 

 0.402±Gaus Width : 6.879 

 : 93.243 / NDF : 16 = 5.828 2χ

Type-A, leakage current at 100 V
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Type-B, leakage current at 100 V

 0.351±Gaus Mean  : 44.040 

 0.215±Gaus Width : 5.000 

 : 45.284 / NDF : 11 = 4.117 2χ

Type-B, leakage current at 100 V

70 V 60 V
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INTT sensor, leakage current

28

274 sets of sensors are included, 

file title : 190528_S…datasheet (149 sets) + 211130_S…datasheet (25 sets) + 200519_S…datasheet (100 sets)


sensor ID (A & B) : 1011 ~ 1159 + 1161 ~ 1185 

1231 ~ 1330 (A) & 1223 ~ 1322 (B)
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Type-A, leakage current at 100 V

 0.658±Gaus Mean  : 57.954 

 0.402±Gaus Width : 6.879 

 : 93.243 / NDF : 16 = 5.828 2χ

Type-A, leakage current at 100 V
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Type-B, leakage current at 100 V

 0.351±Gaus Mean  : 44.040 

 0.215±Gaus Width : 5.000 

 : 45.284 / NDF : 11 = 4.117 2χ

Type-B, leakage current at 100 V
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HC : High Current (current > cut)

“<—“ : current > 80 nA
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• The results of detection efficiency is updated, the efficiency can 
be up to ~ 99.8%. The improvements of the layer 2 are around 
1%.


• The efficiency of Testbeam2019 data is checked. Result seems 
to be consistent with Ayaka’s. 


• In the cosmic test, the MPV difference between 1 hit and 2 hits 
distributions is (93.825-80.918)*4+210 = 261.628


• The performances of FEM and Felix seem to be inconsistent, 
requires more investigations. 


• The leakage current of all INTT sensors are checked. The leakage 
current of some sensors are a little bit higher. 

Summary

29



Back up
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Offset determination

31

The experiment of NWU concludes the offset value is 200 mV



Cheng-Wei Shih (NCUHEP, Taiwan)sPHENIX INTT

Ayaka’s analysis code 

32

Not use
Not use

effana.cpp
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Raw number - FEM

33

Total hits BCO 
group

clone hit event clone hit ratio

1705 52726 23753 13 0.0547%

1732 62396 28082 11 0.0392%

1806 7031 2515 13 0.5169%

1753 4309405 1407509 34 0.0024%

1248 7401 2276 12 0.5272%

1225 5993 2354 13 0.5523%

1740 2559119 770831 11 0.0014%

1747 2174528 651781 15 0.0023%
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Raw number - Felix 

34

Total hits BCO group clone hit event clone hit ratio

009 130016 103928 0 0.0000%

008 140128 111018 1 0.0009%

007 6272 5029 0 0.0000%

006 5598688 3766926 190 0.0050%

005 11264 8648 0 0.0000%

004 6720 5465 0 0.0000%

003 3408160 2295909 138 0.0060%

002 3383232 2273725 77 0.0034%


