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chip id : 6, voltage : 25

0.8 — Land fit — Land ® Gaus fit — root con fit ‘
C U6, landau MPV : 50.566+0.141
0.7~ U, landau width : 5.929:0.094
C U6, %2:2.54/NDF : 2 =>1.27
0.6} A First 4 bins calculation : 50.556+27.6% (13.95)
E Fit parameters - Land ® Gaus
0.5~ \ « Width =5.67 =42.16
- «MIP =48.22 = 393.26
0.4~ « sigma = -4.24 = 736.99
F * y2/ndf = 26.9/3 = 8.96
0'3; Fit parameters - root con method
C *MPV =50.92 =+ 35.71
02 E « Land width = 5.77 = 25.88
C \ * Gaus width = 0.16 = 2.64
0‘1; « y2ndf = 25.0/3 = 8.34
L M |
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chip id : 6, voltage : 60
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— Land fit — Land ® Gaus fit — root con fit ‘
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U6, landau MPV : 64.955+0.123
U6, landau width : 11.962+0.097
U6, %2 :676.17 / NDF : 2 => 338.09

First 4 bins calculation : 67.938+21.7% (14.76)

Fit parameters - Land ®
* Width =7.41 = 32.61
*MIP = 64.69 =40.76

* x%ndf = 54.6/3 = 18.2.

*MPV =66.52 =41.31

df = 54.6/3 = 18.1

* sigma =21.17 + 75.93

Fit parameters - root con method

Land width = 7.40 + 32.66
Gaus width = 21.18 + 75.33
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chip id : 6, voltage : 35

— Land fit — Land ® Gaus fit — root con fit ‘
U6, landau MPV : 54.877+0.046
U6, landau width : 6.222+0.079
U6, x2:38.55/NDF : 2 =>19.27

First 4 bins calculation : 55.255+24.6% (13.61)

Fit parameters - Land ® Gaus
* Width =5.86 =+ 34.42
*MIP =49.19 =129.60

* sigma = 15.73 = 237.81

* x2/ndf = 89.3/3 =29.78

Fit parameters - root con method
*MPV =50.28 =+ 128.08

* Land width = 5.78 + 32.97

* Gaus width = 16.37 + 214.92
»2ndf = 88.3/3 = 29.43
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chip id : 6, voltage : 70

— Land fit — Land ® Gaus fit — root con fit ‘
U6, landau MPV : 67.002:0.136
U6, landau width : 12.909+0.099

L U6, 2 : 889.49/ NDF : 2 => 444.75

- First 4 bins calculation : 69.646+21.3% (14.86)

- Fit parameters - Land ® Gaus
* Width =6.76 =+ 32.54

r *MIP =67.90 =47.76

* sigma =-22.88 =70.89

* x¥/ndf = 115.1/3 = 38.36

Fit parameters - root con method
*MPV =69.52 =+43.98

Land width =6.73 = 32.38
Gaus width = 22.94 = 71.05
114.5/3 = 38.17
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Incorrect, the entry of bin is not normalized

' Source test, different supply voltage

A further approach, the source test with different supply voltage. From 25V to 100 V
Sr-90, self-trigger, threshold 20 ADC, adc setting : 20, 30, 60, 90, 120, 150, 180, 210

chip id : 6, voltage : 43

— Land fit — Land ® Gaus fit — root con fit ‘
L U6, landau MPV : 58.027+0.073
U6, landau width : 7.869:0.083
L U6, 2 : 64.01/NDF : 2 => 32.01

First 4 bins calculation : 58.313+23.3% (13.56)

Fit parameters - Land ® Gaus
* Width =7.00 = 33.31

* MIP = 55.68 =+ 35.97

* sigma = 14.91 = 151.76

* x¥/ndf = 41.1/3 = 13.69

Fit parameters - root con method
*MPV =57.41 =+37.98

* Land width = 6.98 = 31.37

* Gaus width = 14.98 = 136.65
x3/ndf = 40.8/3 = 13.60
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edep (ADC)

chip id : 6, voltage : 85

— Land fit — Land ® Gaus fit — root con fit ‘
U6, landau MPV : 69.158+0.137
U6, landau width : 13.641:0.091
U6, 2 : 1272.00 / NDF : 2 => 636.00

First 4 bins calculation : 71.418+20.8% (14.84)

Fit parameters - Land ® Gaus
* Width=7.14 +31.49
*MIP=70.52 =+45.44

* sigma =22.10 = 62.76

* ¥%/ndf = 100.5/3 = 33.51

Fit parameters - root con method

MPV =72.29 =41.63

Land width =7.14 = 31.34
aus width = 22.06 + 62.48
100.4/3 = 33.46

TTT‘TTTT‘TTTT‘TTTT‘TTTT‘TTTT‘TTTT‘TT
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chip id : 6, voltage : 50

0.8

— Land fit — Land ® Gaus fit — root con fit ‘
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U6, landau MPV : 60.696+0.097
U6, landau width : 9.676+0.096
U6, %2 :219.89/NDF : 2 =>109.95

First 4 bins calculation : 62.069+22.7% (14.11)

Fit parameters - Land ® Gaus
* Width=7.10 = 32.72
*MIP =58.78 +41.13

* sigma = 18.74 = 96.91

* x¥/ndf = 54.7/3 = 18.22

Fit parameters - root con method
*MPV =60.56 =39.26
\ * Land width = 7.11 = 32.62
\ Gaus width = 18.72 + 96.37
2/ndf = 54.8/3 = 18.26
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edep (ADC)

chip id : 6, voltage : 100

0.8

— Land fit — Land ® Gaus fit — root con fit ‘
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U6, landau MPV : 69.616+0.141
U6, landau width : 13.820+0.094
U6, x2:987.93/ NDF : 2 => 493.96

First 4 bins calculation : 71.616+20.8% (14.89)

Fit parameters - Land ® Gaus
* Width =7.98 =+ 32.62
*MIP =70.21 =43.30

* sigma = 20.82 + 64.45

* x%/ndf = 94.9/3 = 31.63

/ N
\ Fit parameters - root con method
MPV =72.15 = 39.72
\ Land width = 8.01 + 32.68
aus width = 20.77 = 64.45
95.2/3 = 31.72

%
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edep (ADC)

| used the root official convolution fit as well. but the return of the MPV is not true MPV
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Incorrect, the entry of bin is not normalized

' Source test, different supply voltage

Because the resolution of the energy is poor, 3 approaches to obtain the peak position : pure
land, land @ gaus and a numeric weighted method calculation with first 4 bins

Energy deposit v.s. Bias voltage Energy deposit v.s. Sensor capacitance
S 80="Tand it it VAV S 80 ="Tandfit —
a -e- First 4 bins weighted — fit J/ /// | -e- First 4 bins weighted — fit
< -eo- Land ® Gaus fit — fit J / < -eo- Land ® Gaus fit — fit
= 75 / =
X - Y/ = :\\ Fftfunctlon.Y=A x ﬁ+c
S 70— S L Fit ragne : full range
> 5 70§ Land, 7 -
o S IAYN and, %2 :4.132/NDF : 5 — 0.826
e e I Numeric, 2 : 1.588 / NDF : 5 — 0.318
w 651 w
: 65— Land ® Gaus, x?:7.244/NDF : 5 — 1.449
60= -
- 60/
- Fit function : Y=A x Vx-B +C 550
50— Fit ragne : 0 Vto 60 V B
A .
7%/ Land, 2: 0.053 / NDF : 2 — 0.027 - —
45 i // Numeric, 2 : 1.263/ NDF : 2 — 0.632 501~
;/ Land ® Gaus, %2 : 9.307 / NDF : 2 — 4.654 B ——
40_I | | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 4 B | I I | | I I | | | I I | | | I | | | I | | I I |
20 30 40 50 60 70 80 90 100 110 300 1000 1100 1200 1300 1400 1500
Bias voltage (V) Sensor capacitance (pF)
Increases as the bias voltage increases. The full range is considered for the fitting.

Because it gradually reaches to the limit of the
depletion region

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan) 3



' Source test, different supply voltage

Sr-90, self-trigger, threshold 20 ADC, adc setting : 20, 30, 60, 90, 120, 150, 180, 210
The entry of each bin is divided by the bin width

The signal overlaps with the noise too much.

chip id : 6, voltage : 25

0.8

— Land fit — Land ® Gaus fit == root con fit ‘

0.7~

0.6

0.2

0.1F

- Fit parameters - Land ® Gaus

0.5—
5 *MIP =44.42 =+ 388.81
0.4
= * x2ndf =1.1/3 = 0.37

0.3
- Fit parameters - root con method

U6, landau MPV : 50.565+0.771
U6, landau width : 5.929+0.512
U6, %2 :0.08/NDF : 2 =>0.04

First 4 bins calculation : 44.127+31.5% (13.91)

* Width =5.42 =+ 34.08

* sigma =-9.05 + 373.99

*MPV =45.72 +301.95
 Land width = 5.40 = 29.88
* Gaus width =9.17 + 282.72
* x¥ndf=1.1/3=0.38

b
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chip id : 6, voltage : 35

— Land fit — Land ® Gaus fit === root con fit ‘

TTTT‘TTTT‘TTTT‘TT
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U6, landau MPV : 54.877+0.250
U6, landau width : 6.222+0.434
U6, %2:1.28/NDF : 2 =>0.64

First 4 bins calculation : 46.586+28.3% (13.19)

Fit parameters - Land ® Gaus
* Width =5.77 =+ 39.29
*MIP =48.79 =147.86

* sigma = 16.41 + 257.80

* x2ndf =2.9/3 =0.98

Fit parameters - root con method
*MPV =50.53 +154.13

* Land width = 5.84 = 39.29

* Gaus width = 15.95 + 265.44
 x%ndf = 3.0/3 =0.98

0 40 60 80 100 120 140 160 180 200 220 240
edep (ADC)

chip id : 6, voltage : 60

08— Land fit — Land ® Gaus fit == root con fit ‘
C U6, landau MPV : 64.955:0.674
0.7~ U, landau width : 11.962:0.532
C U6, %2 :22.54/NDF : 2 =>11.27
0.6 } First 4 bins calculation : 58.408+28.8% (16.80)
E Fit parameters - Land ® Gaus
0.5 «Width = 7.41 = 36.45
- «MIP = 64.68 = 49.68
0.4~ « sigma = 21.17 = 84.12
- * y3/ndf = 1.8/3 = 0.61
0'3: , Fit parameters - root con method
r \ «MPV =66.52 = 46.26
0-2 E \ + Land width = 7.38 = 36.29
C Gaus width = 21.24 = 83.95
01 P/ndf = 1.8/3 = 0.60
\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\\\““’—'_"_E
%0 40 60 80 100 120 140 160 180 200 220 240

edep (ADC)
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chip id : 6, voltage : 70

— Land fit — Land ® Gaus fit === root con fit ‘

0.1F

U6, landau MPV : 67.003+0.744
U6, landau width : 12.909:0.540
U6, %2 :29.65/NDF : 2 =>14.82

First 4 bins calculation : 60.029+28.6% (17.17)

Fit parameters - Land ® Gaus
* Width =6.75 =+ 35.98
*MIP =67.89 =53.04

* sigma = 22.89 = 78.59

* x¥/ndf =3.8/3 =1.28

Fit parameters - root con method
*MPV =69.60 =+48.84

Land width = 6.75 = 36.26
Gaus width = 22.88 + 78.84
df =3.8/3=1.28

‘TTTT‘TTTT‘TTTT‘TTTT‘TTTT‘TTTT‘TT
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chip id : 6, voltage : 43

0.8

— Land fit — Land ® Gaus fit === root con fit ‘
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U6, landau MPV : 58.027+0.400
U6, landau width : 7.869+0.454
U6, »2:2.13/NDF : 2 =>1.07

First 4 bins calculation : 48.049+27.9% (13.42)

Fit parameters - Land ® Gaus
* Width =7.01 =+ 40.05

* MIP =55.67 = 42.96

* sigma = 14.82 = 186.17

* x%ndf =1.4/3 =0.46

Fit parameters - root con method
*MPV =57.41 =+43.50

 Land width = 6.95 = 36.97

* Gaus width = 15.09 + 160.56
x2/ndf =1.4/3 =0.45
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chip id : 6, voltage : 85

— Land fit — Land ® Gaus fit === root con fit ‘
U6, landau MPV : 69.158+0.752

U6, landau width : 13.641:0.501
U6, %2 :42.40 /NDF : 2 =>21.20

First 4 bins calculation : 61.566+27.7% (17.03)

Fit parameters - Land ® Gaus
* Width =7.13 = 34.82
*MIP =70.52 =+50.40

* sigma =22.12 = 69.54

e x¥/ndf=3.3/3=1.11

‘TTTT‘TTTT‘TTTT‘TTTT‘

Fit parameters - root con method
*MPV =72.31 =46.41

Land width =7.11 = 35.03
Gaus width = 22.15 + 69.84
df = 3.3/3 = 1.11

TTT‘TTTT‘TTT
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0.8 — Land fit — Land ® Gaus fit === root con fit ‘
C U6, landau MPV : 60.696:0.531
0.7~ US, landau width : 9.676:0.523
C U6, »2:7.33/NDF : 2 =>3.66
0.6 } First 4 bins calculation : 51.797+28.9% (14.98)
E Fit parameters - Land ® Gaus
0.5~ *Width =7.10 =37.98
- *MIP =58.80 = 47.71
0.4 « sigma = 18.74 = 112.27

0.3

0.2

08— Land fit — Land ® Gaus fit == root con fit ‘
C U6, landau MPV : 69.617+0.777
0.7~ U, landau width : 13.820:0.515
C U6, »2:32.93/NDF : 2 =>16.47
0.6 } First 4 bins calculation : 61.892+27.8% (17.20)
E Fit parameters - Land ® Gaus
0.5~ « Width = 8.00 =36.10
- «MIP=70.19 =47.84
0.4~ + sigma = 20.80 = 71.28
- « y3indf=3.2/3=1.06
0'3; N Fit parameters - root con method
C / *MPV =72.17 =+44.02
02 E Land width = 7.99 = 36.23
C Gaus width = 20.81 = 71.47
0.1 f=3.2/3=1.06
| | ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ L1l

0.1

chip id : 6, voltage : 50

* x%ndf = 1.8/3 =0.61

Fit parameters - root con method
*MPV =60.56 =+45.61

* Land width =7.10 = 38.09

* Gaus width = 18.74 + 112.58
x?/ndf = 1.8/3 = 0.61

‘TTTT‘TTTT‘TTTT
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%O 40 60 80 100 120 140 160 180 200 220 240
edep (ADC)

chip id : 6, voltage : 100
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edep (ADC)

4



' Source test, different supply voltage

Sr-90, self-trigger, threshold 20 ADC, adc setting : 20, 30, 60, 90, 120, 150, 180, 210
The entry of each bin is divided by the bin width

Energy deposit (ADC)

Energy deposit v.s. Bias voltage

80 =—Tand i — it o 80
e~ First 4 bins weighted — fit <DE
75|-e- Land ® Gaus fit — fit pal — 75
- e D
L / (@)
70[ 2 70
C ©
651 > 65
L ()

- LD
60~ 60
55 35V 55
50— 50
45— Fit function: Y=A x Vx-B+C 45

- // Fitragne : 0 Vto 60 V
40 Land, 2 : 10.066 / NDF : 2 — 5.033 40

- Numeric, %2 :9.400/ NDF : 2 — 4.700
35— 0 35

D5 \/ Land ® Gaus, %2: 0.717 / NDF : 2 — 0.358
30 01 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111 | 1111

20 30 40 50 60 70 80 90 100 110

Bias voltage (V)

Energy deposit v.s. Sensor capacitance

—-o- Land fit — fit
-o- First 4 bins weighted — fit
-o- Land ® Gaus fit — fit

1
:Y=A x
\x-B
Fit ragne : full range
Land, %2:32.417/NDF : 5 — 6.483
Numeric, %2 :1.258 / NDF : 5 — 0.252

~. Land ® Gaus, x*: 28.584/NDF : 5 — 5.717

5V

Fit function +C

T

2

IIII|IIII|IIII|IIII|IIII|IIII
3gOO 1000 1100 1200 1300 1400 1500

Sensor capacitance (pF)

The MPVs of run 25 V and run 35 V are not accurate due to large overlap of signal and noise

SPHENIX INTT

Cheng-Wei Shih (NCUHEP,

Taiwan) )
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Source test, different supply voltage

The experiment was re-performed
Upgrade : add the scintillator, more data points & customized adc setting for different run

Trigger scintillator edep distribution

Signal size
Small PMT : -998, threshold : 20mV, TC PMT : 0.3V, threshold : 6.2mV

300
8 7 b2 [C) small PMT, — Fit : LandxGaus, [JTC PMT, - Fit : Land
= -
w i Fit parameters - Small PMT
250 H * Width = 0.0029 + 0.0010
B @ _1 OOOV * MIP =0.1983 = 0.0021
- * Area = 3.2972 = 0.1630
200 * Sigma = 0.0213 = 0.0017
B * x?ndf =27.9/16 =1.75
B Fit parameters - TC PMT
150 * Size = 4074.0868 =+ 8602.3316
- * MPV =0.0127 = 0.0005
- * Sigma = 0.0008 = 0.0009
B * x%ndf = 12.3/5 = 2.46
100
50
] 1
0 I P‘; =h [T T
0 0.05 0.1 0.15 0.2 0.25 0.3

Signal size, unit : V

SPHENIX INTT Cheng-Wei Shih (NCUHEP, Taiwan) | 6



' Source test, different supply voltage

Upgrade : add the scintillator, more data points & customized adc setting for different run

With Sci., chip id : 4, voltage : 15

0.3

« sigma = 17.32 = 60.47
« x3/ndf = 3.3/4 = 0.83

0.8
— Land fit — Land ® Gaus fit == root con fit ‘
L U4, landau MPV : 28.012+2.236
0.7~ U4, landau width : 1.927:1.310
C U4, x2:2.23/NDF : 5 => 0.45
0.6} First 4 bins calculation : 38.031:50.7% (19.27)
E Fit parameters - Land ® Gaus
0.5~ « Width =2.61 =11.26
F *MIP=31.06 =16.55
0.4 « sigma = 7.79 = 47.47
E « y3/ndf = 0.7/4 = 0.18
0.3 )
C Fit parameters - root con method
L *MPV =31.82 =14.94
0.2 .
C * Land width = 2.62 + 11.28
0 * Gaus width = 7.78 = 47.69
0.1 * ¥ndf = 0.7/4 = 0.18
07 | L | . . L
20 40 60 80 100 120 140
edep (ADC)
With Sci., chip id : 4, voltage : 50
0.8 - . -
— Land fit — Land ® Gaus fit == root con fit ‘
C U4, landau MPV : 60.244-0.647
0.7~ U4, landau width : 8.102:0.476
C U4, 2 : 24.27 / NDF : 5 => 4.85
0.6} First 4 bins calculation : 69.498+28.6% (19.88)
E Fit parameters - Land ® Gaus
0.5~ « Width =4.60 =22.28
F *MIP=58.63 =39.79
0.4

0.2

0.1

Fit parameters - root con method
*MPV =59.84 = 38.61

 Land width = 4.61 + 22.46

* Gaus width = 17.29 = 60.73
ndf = 3.3/4 = 0.83

I
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e
160
edep (ADC)
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With Sci., chip id : 4, voltage : 25

— Land fit — Land ® Gaus fit == root con fit ‘

—

U4, landau MPV : 46.541:0.742
U4, landau width : 3.748+1.080
2:1.51/NDF : 4 =>0.38

First 4 bins calculation : 47.174+50.3% (23.71)

U4,

Fit parameters - Land ® Gaus

* Width =273 =+16.44

*MIP =42.39 =51.00

* sigma = 13.53 = 68.13

* ¥%/ndf = 0.3/3 = 0.09

Fit parameters - root con method
*MPV =43.13 =52.42

 Land width =2.72 + 16.18

* Gaus width = 13.59 = 67.84
/ndf = 0.3/3 = 0.09

0.8

0.7

0.6

0.5

0.4

0.3

120 140
edep (ADC)

-
80 100

With Sci., chip id : 4, voltage : 55

— Land fit — Land ® Gaus fit == root con fit ‘

0.2

0.1

U4, landau MPV : 61.678+1.271
U4, landau width : 8.683+0.840
U4, »2:11.57 /NDF : 5 =>2.31

First 4 bins calculation : 71.381+41.3% (29.45)

Fit parameters - Land ® Gaus

* Width =4.11 =24.42

*MIP =61.63 =43.11

* sigma =19.77 = 62.37

* x¥/ndf = 1.2/4 = 0.30

Fit parameters - root con method
*MPV =62.74 =+40.93

 Land width = 4.12 + 24.39

us width = 19.73 = 62.18

f =1.2/4 = 0.30

SPHENIX INTT

I
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With Sci., chip id : 4, voltage : 30

0.8
— Land fit — Land ® Gaus fit == root con fit ‘
L U4, landau MPV : 48.467+1.023
0.7 U4, landau width : 4.494:0.928
C U4, 2:3.76/NDF : 4 =>0.94
0.6 } First 4 bins calculation : 50.716+48.9% (24.81)
E Fit parameters - Land ® Gaus
0.5~ *Width =3.33 = 15.21
F *MIP=48.99 =23.45
0.4 « sigma = 11.28 = 38.58
F « y3/ndf =1.5/3 = 0.48
0.3 )
C Fit parameters - root con method
L *MPV =49.92 =22.05
0'2; + Land width = 3.34 = 15.38
C us width = 11.26 = 38.89
0'1; df = 1.5/3 = 0.49
07 [ [ |
20 40 60 80 100 120 140
edep (ADC)
With Sci., chip id : 4, voltage : 65
0.8 - . -
— Land fit — Land ® Gaus fit == root con fit ‘
C U4, landau MPV : 62.409:+1.492
0.7 U4, landau width : 9.312:0.927
C U4, %2 :13.27/NDF : 5 => 2.65
0.6 } First 4 bins calculation : 72.123:43.1% (31.12)
E Fit parameters - Land ® Gaus
0.5~ - Width =4.16 = 24.26
F *MIP =62.90 =43.87
0.4~ « sigma = 20.38 = 58.67
F « y¥/ndf = 1.8/4 = 0.46
0.3— N
r Fit parameters - root con method
C *MPV = 64.03 +41.63
0.2 .
* Land width = 4.16 + 24.68
us width = 20.34 = 59.14
0.1

L ‘ L1 ‘ L1 ‘ L1 ‘ Il
910 60 80 100 120 140

=1.8/4=0.46

L reete——
160
edep (ADC)

0.3

With Sci., chip id : 4, voltage : 35

* sigma = 21.33 = 50.37
* ?ndf = 2.8/4 = 0.71

Fit parameters - root con method

0.8
— Land fit — Land ® Gaus fit ==root con fit ‘
L U4, landau MPV : 52.377+1.349
0.7 U4, landau width : 6.505+0.902
C U4, %2:3.35/NDF : 4 =>0.84
0.6} First 4 bins calculation : 52.910+50.4% (26.64)
E Fit parameters - Land ® Gaus
0.5[~ « Width =4.37 =18.30
F *MIP=5359 +23.87
0.4~ « sigma = 10.99 = 37.83
F + y2/ndf = 0.6/3 = 0.18
0.3— )
C Fit parameters - root con method
L *MPV =54,73 +21.80
0.2— .
r nd width = 4.39 = 18.39
C us width = 10.96 = 37.93
0.1—
L v
0 L [ | | 1
20 40 60 80 100 120 140
edep (ADC)
With Sci., chip id : 4, voltage : 85
0.8 - - .
— Land fit — Land ® Gaus fit ==root con fit ‘
C U4, landau MPV : 62.618:1.661
0.7 U4, landau width : 9.960+1.008
C U4, x2:14.66 / NDF : 5 => 2.93
0.6} First 4 bins calculation : 73.051:42.9% (31.36)
E Fit parameters - Land ® Gaus
0.5[~ - Width =3.86 =21.54
F *MIP = 6357 =45.67
0.4~

0.2

0.

Il Il
910 60 80 100 120 140

*MPV =64.61 =43.58
*+ Land width = 3.84 = 21.33

us width = 21.36 = 50.30
1

160
edep (ADC)
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With Sci., chip id : 4, voltage : 43

0.8
— Land fit — Land ® Gaus fit ==root con fit ‘
C U4, landau MPV : 51.488:2.189
0.7 U4, landau width : 11.909+1.103
C U4, 42:21.79/ NDF : 5 => 4.36
0.6} First 4 bins calculation : 60.564:47.1% (28.53)
E Fit parameters - Land ® Gaus
0.5~ « Width =3.95 =20.60
F *MIP=5521 =37.40
0.4 « sigma = 19.91 = 37.83
F « y2/ndf = 4.5/4 =114
0.3— )
C Fit parameters - root con method
C +MPV =56.28 = 34.59
0.2 .
F nd width = 3.96 = 20.55
E s width = 19.92 = 37.80
015 5/4=1.13
0 L1 ‘ I ‘ |- ‘ |- ‘ |- ‘
40 60 80 100 120 140
edep (ADC)
With Sci., chip id : 4, voltage : 100
0.8 - - -
— Land fit — Land ® Gaus fit ==root con fit ‘
C U4, landau MPV : 64.171:1.906
0.7 U4, landau width : 10.962+1.090
C U4, 52 : 15.07 / NDF : 5 => 3.01
0.6} First 4 bins calculation : 73.597+43.5% (32.00)
E Fit parameters - Land ® Gaus
0.5 - Width =4.71 =24.56
F *MIP=64.59 =44.27
0.4~ « sigma = 20.86 = 54.30
F * y¥indf = 3.7/4 = 0.92
0.3— )
r Fit parameters - root con method
C +MPV =65.85 =41.85
0'2; + Land width = 4.68 =+ 24.20
I/ us width = 20.89 = 53.96
0.1 =3.7/4 = 0.91
0 C I ‘ I ‘ L1 ‘ L1 ‘ I

Il Il
40 60 80 100 120 140 60

1
edep (ADC)



' Source test, different supply voltage

Upgrade : add the scintillator, more data points & customized adc setting for different run

Energy deposit v.s. Bias voltage Energy deposit v.s. Sensor capacitance
8 -o- First 4 bins weighted — fit _ 8 ~o- First 4 bins weighted — fit
. . 7~
< 75|-e Land ® Gaus fit — fit / < 80|-e- Land ® Gaus fit — fit
e
4 o i : PRV 1
2 70 e // S Fit function : Y = A x ﬁ+c
'g Py o 70— N Fit ragne : full range
> 70

% 65 / (o L Numeric, %2 : 13.608 / NDF : 6 — 2.268
ks 2 r \ Land ® Gaus, 2 : 13.618 / NDF : 6 — 2.270

60 -

- 60—
55— B
50(- i
C 50
45— Fit function : Y=A x x-B+C B
- Fit ragne : 0 V to 65 V B
40t Numeric, »2 : 34.089 / NDF : 5 — 6.818 40—
35 C Land ® Gaus, %2 :14.493/NDF : 5 — 2.899 i
30 - | | | | | ] ] ] | 4 ] ] | | | | | | 30 i | | | | | | | | | | | | | | | | | | | | | IN |
0 20 40 60 80 100 1000 1200 1400 1600 1800 2000 2200
65V Bias voltage (V) Sensor capacitance (pF)

The result fits to our expectation, the discrepancy
Increases as the bias voltage is larger than 60 V.
Because it gradually reaches to the limit of the
depletion region

For the case of capacitance, it is reasonable.
The full range is considered for the fitting.
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'DAC Scan - Without external trigger

DAC Scan, 0 DAC Scan, 1 DAC Scan, 2
i Entries 121493 Entries 195541 26000- Entries 230731
] i o
: B : 24000:— -
14000-— -
L 18000 22000
12000 — o000 i 20000 — |
10000-— 18000-—
[ 14000 [
8000 I 16000}
12000-— 14000'_
6000~ C
_I_I_|_ 10000k 120001 DAC scan Settlng
4000~ - 3
T T ool 257 current ADCO ADC1 ADC2 ADC3 ADC4 ADC5 ADC6 ADC7
°o v 2 845 6T L E runi | 0.13uA 20 24 28 32 36 40 44 48
run2 | 0.146UA 40 44 48 52 56 60 64 68
DAC Scan, 3 DAC Scan, 4 DAC Scan, 5 run3 | 0.146uA 60 64 68 72 76 80 84 88
Entries 149023 22000~ Enties 196199 o Entries 185919 run4 | 0.147uA 80 84 88 92 96 100 104 108
teocaf- S : run5 | 0.151uA 100 104 108 112 116 120 124 128
[ 16000~
ool i run6 | 0.152uA 120 124 128 132 136 140 144 148
L 18000
[ I 140001~
14000} 160001 r
12000 14000 _I 12000 i
; ; No evident peak appears
100001 B 10000~ . . . . . .
[ : - The distributions are similar WITH external trigger
8000'_ ™ 10000 LI
[ 8000
F 8000~
6000 F
'IIIIIIIIIIIIIIlIIII|IIII|IIII|IIII -IIII|IIII|IIII|IIII|IIII|IIII|IIII -IIIIIIIII|IIII|IIII|IIII|IIII|IIII
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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