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•ROC3 was arrived from NWU. C-1 and C-3 have been tested. 
•C-1 (P420 421) with large CC: 

•OK for calibration test, but the entry is less (mean ~ 280)
•Bad in cosmic test (very weird results)

Test ROC 3 from NWU
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•C-3 (P220 221) with large CC
•Good for calibration test, normal entry (mean : 312.6)
•Got nothing in cosmic test

•Plan : 
•C-3 of ROC3 for calibration test
•C-1 of ROC1 for cosmic / source test

Test ROC 3 from NWU
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Second Testbench preparation

Almost done
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Cosmic test, comparison
DAC Scan result from last TestBeam

Peak ~ 130

Single hit
DAC 0 15
DAC 1 31
DAC 2 63
DAC 3 94
DAC 4 125
DAC 5 156
DAC 6 188
DAC 7 219
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Cosmic MIP   : 90.575 
Testbeam MIP : 122.598

Testbeam Cosmic

Conversion function : 

mV = DAC * 4 + 210 

mV = 

G : 100 [mV/fC], O : 280 [mV]

Edep * 106[eV ] * 1.6 * 10−4[ fC] * G
3.6eV

+ O

• Cosmic : • 90.575 ADC = 572.3 mV = 0.0657 MeV

• TestBeam2019 :• 122.598 ADC = 700.4 mV = 0.0945 MeV

• Difference : 0.0288 MeV
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muon_10_1M, single hitSignal: Landau x Gaussian

Fit parameters - Signal

 0.000± Width = 0.006 •

 0.000± MIP = 0.089 •

 0.000± Area = 900.000 •

 0.000± sigma = 0.005  •

Fit quality

/ndf = 0.000/0 = -nan2χ •

 Numeric MIP = 0.08965•

muon_10_1M, single hit
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Cosmic test, comparison
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MIP :
Test Beam      -> 0.08916 MeV
Cosmic muon -> 0.08622  MeV 

Difference : 0.00294 MeV

Beam information : 
Test Beam     : 120 GeV proton  
cosmic muon : roughly energy spectrum G4 simulation
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1 to 130 GeV

G4 simulation
Single hit

Single hit

G4 simulation
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Ladder summary (4 ladders)
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Mean shifted 

1. Noise study 2. Linearity study 3. Width consistence study

•7 criteria are used so far, cut value is based on majority of distribution. 

Ladder 02-0028



Cheng-Wei Shih (NCUHEP, Taiwan) 8

Ladder summary (4 ladders)

unit : ampl
10 15 20 25 30 35 40 45 50

1

10

210

310

410

mean of adc0 distribution of each channel

Entries  26624

Mean    35.59

Std Dev      1.08

Underflow       0

Overflow        0

Fit parameters
 0.005± Width = 1.103 •

 0.007± Mean = 35.593 •

Fit quality
/ndf = 5.250/9 = 0.5832χ •

mean of adc0 distribution of each channel

# of events
150 155 160 165 170 175 180 185 190 195 200

1

10

210

310

410

entry of each channel w/ ampl cut

Entries  26624

Mean      180

Std Dev    0.1143

Underflow       0

Overflow        0

entry of each channel w/ ampl cut

# of events
0 50 100 150 200 250 300 350 400

1

10

210

310

410

entry of each channel

Entries  26624

Mean    320.3

Std Dev     10.93

Underflow       0

Overflow        0

Fit parameters
 0.047± Width = 11.147 •

 0.068± Mean = 320.846 •

Fit quality
/ndf = 11.535/9 = 1.2822χ •

entry of each channel

0 10 20 30 40 50 60 700

1

2

3

4

5

6

7

8

9

chip_id=1, chan_id = 0, ADC0

gaus width : 3.6011
gaus size  : 7.63
gaus mean  : 34.92

chip_id=1, chan_id = 0, ADC0

4. Threshold study

6. # of event study

7. # of event study w/ ampl cut
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•Old macro : 
•10 calibration runs for each half-ladder. 
•2 criteria only.

•New macro : 
•1 best calibration run for each half-ladder. 
•7 criteria were applied so far. 
•Binary method to record the information

Channel classification update

7 criteria -> 1111 111
Good channel : 1111 111

Bad in “Noise”                    : 1111 110
Bad in “Linearity”                : 1011 111
Bad in “Noise” and “Entry”  :1111 100 

If (channel decode != 1111 111) -> bad channel

Criteria ID
Noise 1

Linearity 100 000
Width 

consistence 1000 000

Threshold 
adc 0 1000

un-bonded 10 000
Entry 10

Entry with ampl 
cut

100
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Ladder summary (4 ladders)
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Noise 2.2 < width < 4.2

Linearity p-value < 5 sigma

Width 
consistence p-value < 5 sigma

Threshold 
adc 0 28 < ampl < 40

un-bonded width > 4

Entry 280 < entry <400

Entry with ampl 
cut 170 < entry < 200

54

1 1 0

Criteria value

This new macro is flexible to change “# of criteria” & cut value. 
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Cut value finder

Width is too narrow

Not use so far

The cut value can be found by running the “cut finder code” 

The cut being 
used now
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•Second Testbench : 
•ROC3 is good for calibration test
•The preparation is almost done.

•Cosmic test : 
•According to G4, the muon energy deposit on thin silicon sensor 

seems to be consistent as muon energy increase.
•The reason of MIP difference between cosmic data and 

Testbeam data is still unknown. 

•Channel classification : 
•New classification macro is finished, 7 criteria are being used 

now. 

•To do : 
•Assemble 10 more ladders before 9/15. 
•Ship 1 ladder to NWU. 

Summary 
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Back up
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