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Agenda

- Hit map
- Multiple hit

- Check pedestal

- MPV

. SN ratio

. Inactive thickness of silicon sensor
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Data

. Muon
. 20180928 003723 - 20180929 153331
. 20180928 200826 - 20180929 165712

- 20180928_233202 - 20180929 223622
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Fit with LanGaus

charge_hiGain_hist_combine_chip_channel_hit_0_12

charge_hiGain_hist_combine_chip_channel_hit_0_12

Entries 776
Mean 258.2
RMS 193.8
%2 / ndf 150.6 / 45
Width 22.24 = 1.90
MPV 155 +2.0
Area 9694 + 403.2

GSigma 2.456e-05 + 1.485e+00
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charge_hiGain_hist_combine_chip_channel_hit_2_18
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charge_hiGain_hist_combine_chip_channel_hit_2_42

Entries 533
Mean 136
RMS 124.9
%2/ ndf 85.15/35
Width 13.65 = 1.07
MPV 60.27 = 1.37
Area 7313 £ 347.4

GSigma 0.0001642 = 0.5200487

Entries 1203
Mean 282
RMS 194.6
%2 / ndf 152.9/43
Width 26.3 +2.0
MPV 1615+ 1.8

Area 1.603e+04 = 5.219e+02
GSigma 7.795e-05 = 6.852e-01

T rrr T
T T T T T l

L !

| P -
800 1000

Did any show
— We have
multi

TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘T

],

N e B e P
800 1000

TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘

charge_hiGain_hist_combine_chip_channel_hit_2_42
Entries 757
Mean 131.2
RMS 126
%2 / ndf 73.77132
Width 17.32+1.15
MPV 60.41+1.35
Area 1.116e+04 + 4.320e+02
GSigma 0.0003993 = 0.4981067
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Sigma of pedestal
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MPV of [an-gaus
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SN ratio
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. Active thickness of the

Calculate inactive
thickness

. Hamamatsu say that the
sensors don’t have inactive
thickness, but we think the

sensors have the thickness. nachive How thin 77
thickness

sensors Is proportional to

Active
MPV thickness

Inactive
thickness

Active
thickness

. In this analysis, | assumed
the Inactive thickness Is

constant. 650 um 320 um
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Silicon thickness vs MPV

Silicon thickness vs MPV

- Errors of the point is  zoo—
error MPV which |~ £ |
fitted histogram of “1sop
MPV with Gaus. a

100

- Whenyis O, the x Is
Inactive thickness.

50—

- As a result, -
inactive thickness is sl

0 100 200 300 400 500 600 700

972678 _ 088] 887 ) ) ) Silicon thickness[um] )
’ - y=(x-[0D)/[1]" = (x=[11y+[0]").
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Fit with Landaus

dif 111 dif 112 dif 113 dif 121 dif_122 dif_123 dif 125

51 855 219
45 755 219
43 55 107

totalCC
used CC langa
clear num <3

clear num 3=< 2 210 20
miss 0
ngfo 0
CC rate 72.753906250 92.871093758 93.45703125 498046875  83.49609375  21.38671875 08.2421875
clear rate : 545314900 99.7660818 99.89094875 100 35.09933775  57.99086758 100
Lused rate : 40.24577573 95.555555568 97.70992366Q 95.55555556  7.284768212  48.85844749) 98.69346734

- Some DIFs (111,113,114,125) are good.

- On the other hand, other DIF is not good.
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Bad distribution
Ditf 111
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nhits1_hit_chip_channel_hist_hi_9 25

Entries 1395
Mean 55.39
Std Dev 14.54
¥2 [ ndf 92.52/8
Width 2.425 + 0.381
MPV 48.6 + 0.8
Area 1.106e+04 + 3.217e+02
GSigma 10.4 + 0.6
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ad distribution
Dif 112

nhits1_hit_chip_channel_hist_hi_0_33 nhits1_hit_chip_channel_hist_hi_1_10 nhits1_hit_chip_channel_hist_hi_3_13 nhits1_hit_chip_channel_hist_hi_4_49
- nhits1_hit_chip_channel_hist_hi_0_33 - nhits1_hit_chip_channel_hist_hi_1_10 - nhits1_hit_chip_channel_hist_hi_3_13 - nhits1_hit_chip_channel_hist_hi_4_49
2500 Entries 5919 s [ Entries 27752 S L Entries 1671 S r Entries 28420
8 3 8 ¢ 1800
© [ Mean 15.76 16000} Mean 13.82 0350 E Mean 49.78 i Mean 12.46
- Std Dev 26.65 r Std Dev 19.82 r Std Dev 61.27 L Std Dev 18.75
2000 L %2 / ndf 4756/ 4 [ %2/ ndf 1.177e+04 /7 r ¥2 / ndf 188 /4 L %2/ ndf 1.476e+04 /7
L Width 0.1835 = 0.0159 8000 I Width 1.07 = 0.01 300 Width 2.393 + 23.689 8000+ Width 0.8062 = 0.0127
r MPV 11.19 £ 0.02 L MPV 13.37 = 0.01 n MPV 7.913 +70.616 r MPV 13.08 = 0.01
L Area  4.535e+04 + 6.176e+02 = Area 1.1e+05 = 7.0e+01 250 } Area 6978 + 14039.3 [ Area 8.87e+04 = 1.40e+02
1500— GSigma 6.975 = 0.012 r GSigma 4.906e-07 + 2.442e-03 F GSigma 2,653 + 438.926 60001— GSigma 1.321e-09 = 9.241e-06
3 6000(— s
r i 200 i
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C i 100}~ i ]
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ADC ADC ADC ADC
nhits1_hit_chip_channel_hist_hi_5_1 nhits1_hit_chip_channel_hist_hi_5_51 nhits1_hit_chip_channel_hist_hi_8_61 nhits1_hit_chip_channel_hist_hi_11_19
- nhits1_hit_chip_channel_hist_hi_5_1 - nhits1_hit_chip_channel_hist_hi_5_51 - nhits1_hit_chip_channel_hist_hi_8_61 - nhits1_hit_chip_channel_hist_hi_11_19
S ook Entries 14247 3 [ Entries 1439 5 F Entries 57193 F00— Entries 8286
B L Mean 24.51 D50+ Mean 56.4 1:13000; Mean 47.58 ° C Mean 17.21
r Std Dev 24.16 r Std Dev 57.09 r Std Dev 17.39 C Std Dev 26.59
L 2 / ndf 334.9/10 + 2 I ndf 6185/7 I o2/ ndf 3.476e+04 /35 3000— o2 [ndf 3517/ 4
4000(— Width 0.7411 = 0.0420 200l Width 1.263 + 0.381 120001~ Width 1.289 = 0.014 r Width 1.146 = 0.047
L MPV 18.08 = 0.12 - MPV 14.26 = 0.37 r MPV 52.92 = 0.02 2500 MPV 8.738 = 0.054
r Area 1.1e+05 + 4.0e+02 L Area 6937 = 1802.4 10000~ Area 1.1e+05 = 1.6e+01 C Area  4.786e+04 = 3.154e+02
L GSigma 7.666 = 0.075 - GSigma 1.137e-07 = 7.804e+01 - GSigma 1.84e-08 = 1.68e-06 C GSigma 0.0001307 = 0.8657889
3000 150{— L 2000
r - 8000~ r
- B B 1500
2000~ 100 6000|— a
r L 4000 1000~
1000— 50— L C
B C 2000[— 500[—
klllllllLJll&&Ll_L\l‘\\\\‘lj_l_LlJ_LLAJlllLllllJlllll %kllllllllﬂll lllll @JllAiJAA—JAllllL.Llllllllll % llllllll_j'j th\\\‘\\\\‘\LlLllllllllllllllllllll % llllllljlkﬁ@iLL\‘\\\\‘\\J_LllLlllLlLlllllllllll
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ADC ADC ADC ADC
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Bad distribution
Dif 113

o count

nhits1_hit_chip_channel_hist_hi_9_30 nhits1_hit_chip_channel_hist_hi_12_20
nhits1_hit_chip_channel_hist_hi_9_30 - nhits1_hit_chip_channel_hist_hi_12_20
E E Entries 2985 %1 20— Entries 1135
50l Mean 64.24 °© [ m Mean 103.5
B Std Dev 44.84 o Std Dev 38.79
- ” *2 I ndf 337.1/26 100— %2 / ndf 394.6 /28
300[— Width 7.3250.015 i Width 17.17 = 0.05
- N MPV 40.44 = 0.62 - MPV 74.49 + 1.42
250 Area  2.195e+04 + 4.383e+02 80— Area 6512 + 243.6
- GSigma 16.92 = 0.81 u GSigma  10.61+2.30
2001~ 60—
150 .
_ 40—
100 .
- 20—
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ADC ADC
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Dif_114

. None



Good distributio
Dif 121

nhits1_hit_chip_channel_hist_hi_3_26 nhits1_hit_chip_channel_hist_hi_9_2
- _ nhits1_hit_chip_channel_hist_hi_3_26 nhits1_hit_chip_channel_hist_hi_9_2
§ - Entries 1374 ;:3:5240 - Entries 1257
S50 Mean 114.2 D20 Mean 98.97
B Std Dev 91.82 200 - Std Dev 75.24
i 2 I ndf 100.2 / 41 : %2 / ndf 66.84 / 37
200l Width 8.297 =+ 0.348 1801 Width 6.683 = 0.441
L MPV 65.81+ 0.45 160 - MPV 61.29 = 0.44
i Area  1.018e+04 = 2.899e+02 - Area 9465 + 279.4
B GSigma 4.996e-07 = 5.224e-03 140 GSigma 5.381+ 0.887
150— C
B 120—
B 100
100[— soF-
- 60—
50— 401
B 20
_I 111 | 1111 | I’JI 1 | L1 1] 1) I-"‘ bl ..h.l.—I._L.J I.J || | | :I 111 | 111 Il‘hlru L1 | L1 1]
J%OO -100 O 100 200 300 400 500 600 700 800 J%OO -100 O 100 200 300 400 500 600 700 800
ADC ADC
nhits1_hit_chip_channel_hist_hi_9 62 nhits1_hit_chip_channel_hist_hi_13_14
- nhits1_hit_chip_channel_hist_hi_9_62 - nhits1_hit_chip_channel_hist_hi_13_14
31601 Entries 783 5 T Entries 1592
° L Mean 97.81 © L Mean 114.8
140 Std Dev 83.43 2501~ Std Dev 95.7
C %2 / ndf 63.22 /35 2 ¥?/ ndf 78.82 /41
B Width 6.987 + 0.587 i Width 8.5+ 0.4
120—
B MPV 56.59 = 0.54 200[— MPV 64.95 = 0.4
- Area 5672 + 216.6 - Area  1.197e+04 = 3.148e+02
100 — GSigma 3.536 + 1.397 B GSigma 238 +1.42
B 150—
80 — i
60|~ 100~
40 :— ! B
B 50—
20 — J i
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Dif_122

. None



ad distribution
Dif 123

nhits1_hit_chip_channel_hist_hi_2_31 nhits1_hit_chip_channel_hist_hi_8_27 nhits1_hit_chip_channel_hist_hi_13_48
nhits1_hit_chip_channel_hist_hi_2_31 nhits1_hit_chip_channel_hist_hi_8_27 nhits1_hit_chip_channel_hist_hi_13_48
. _ = F . 000~ ;
?50 — Entries 1479 3 L Entries 4608 3 L Entries 3921
° Mean -33.72 o L Mean 177 o L Mean 11.31
- Std Dev 46.76 1000[— Std Dev 13.86 L Std Dev 13.99
2001 2 I ndf 479.1/25 r @/ e 80.99/4 800~ 2/ naf 908,814
- Width 2.004 = 0.303 L Width 0.4818 + 0.0354 r Width 3.003 = 0.048
L MPV -66.9 = 0.6 800— MPV 8.9330.105 r MPV 7.94+0.29
L Area 8128 + 257.8 : Area  3.629e+04 = 5.852e+02 [ Area  2.173e+04 = 4.880e+00
150(— GSigma 9.85 = 0.54 L GSigma 12.36 = 0.08 600 j GSigma 3.06 + 998.43
L 600— L
1001 L 4001
r 400 r
50— 200l 200 N
k\\\\ 1111 \mﬂ\J\J\\‘\\\\‘\\\\‘\\\\‘\_J\\‘\\\\ k111l11LJlllxllllllllllll111111111}11111111111111 kllllll‘LJ;1l-l-d1l1lJ1111111111111111111111111111111
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ADC ADC ADC
nhits1_hit_chip_channel_hist_hi_1_6 nhits1_hit_chip_channel_hist_hi_9_46 nhits1_hit_chip_channel_hist_hi_15_16
nhits1_hit_chip_channel_hist_hi_1_6 - - - - n " " " - "
€ F Entrios 7 - nhits1_hit_chip_channel_hist_hi_9_46 - nhits1_hit_chip_channel_hist_hi_15_16
50— " s L Entries 3911 S T Entries 5475
C Mean 14.24 Q o -
C +000[— Mean 0.7462 C Mean -77.46
r Std Dev 12.36 L 1000—
r Std Dev 18.52 L Std Dev 26.46
300[- %2 I ndf 267.1/3 -
r %2/ ndf 1760 /16 - %2 / ndf 239.6/19
C Width 3.375 = 0.161 - ) L )
C . 800— Width 2.042  0.075 8001 Width 1.941=0.149
2501~ MPY 8989+ 0.208 + MPV -8.642 = 0.094 B MPV -88.23 = 0.34
C Area 7787 = 266.4
L i * Area  2.079e+04 = 8.466e+01 - Area  4.258e+04 = 5.906e+02
C GSigma0.0009686 = 710.5303345 L ) .
200/— GSigma6.455e-05 = 7.265e+02 - GSigma 13.33£0.25
150~ - i
1001~ - i
50— 2001~ 200/~
% lllllllﬂJrl111l1l1l,l11111111111111111111111111111 I ‘ Jl ‘ ‘ ‘ ‘ ‘ ‘ - l ‘ ‘ ‘ ‘ ‘ ‘
200 -100 0 100 200 300 400 500 600 700 800 I A TN A A O A Y I A AN /I I T T N I A A A
J%OO -100 0 100 200 300 400 500 600 700 800 1%00 -100 0 100 200 300 400 500 600 700 800

ADC ADC ADC
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Dif_125

. None



