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runNo CDCHV events
2350
2350
2300
2250
2200

1
2
3
4
5

7 1900

12 2100
23 2150
24 2400

44675
116628
232570
317053
315685

12239
33398
119987

duration
0:08:39
0:22:19
0:44:21
1:00:23
0:59:56

0:48:57

0:19:31
0:52:35
3:10:16

Data directory: /group/had/knucl/e15/detector_data/CDCArCO2_2023Dec

date
2023/12/4
2023/12/5
2023/12/5
2023/12/5
2023/12/5

2023/12/5

2023/12/5

2023/12/5
2023/12/8
2023/12/8

start time
19:32:38
11:16:42
11:42:43
12:30:14
13:32:34

14:35:41
15:26:08

18:24:59
11:20:36
13:36:33

end time Logbook, No Logbook page comment
19:41:17 E73,#5 146
11:39:01 E73,#5 147
12:27:04 E73, #5 147
13:30:37 E73, #5 147

14:32:30 E73, #5 147

15:24:38 E73, #5 147 From this run, only CDH 8-11, 26-29 HV on
16:36:56

18:44:30 E73, #5
12:13:11 E73,#5
16:46:49 E73, #5

HV [V] #of run # of events
1900 7 31064
2000 8 44973
2100 12 12239
2150 23 33398
2200 5 315685
2250 4 317053
2300 3 232570
2350 2 116628
2400 24 119987

2




CRARIS 20247716
e ArCO2 Run4, cosmic, w/o mag, ~300,000 events
e CDH Hit Position Range determination
o TDC(up) - TDC(down) (extracted first hits only)
o rejected 0.6 x total events (0.3 both side)

e A structure was found in several segments.
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e ArCO2 Run4, cosmic, w/o mag, ~300,000 events
e CDH HitPat,

rough layer efficiency
o Blue: raw, Red: mul==2, Black: mul==2&&not Next Se

Magenta: mul==2&&levell, Blue: mul==2&&level1&&poscut
o ot cutting off by ADC nor TDC values

examples of level2 and level1

log scale
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e ArCO2 Run24, cosmic, w/o mag, ~120,000 events

e CDH HitPat, rough layer efficiency
o Blue: raw, Red: mul==2, Black: mul==2&&not Next Se
Magenta: mul==2&&levell, Blue: mul==2&&level1&&poscut

o ot cutting off by ADC nor TDC values

examples of level2 and level1 log scale
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Figure 46: Cell structure of the CDC.
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Not need to limit the hit range of CDH, for deriving CDC layer efficiency,
but cutted off CDH edge events just in case (like p.8)

CDC : 833.8 mm

CDH : 790 mm
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ArCO2 Run4, cosmic, w/o mag, ~300,000 events

multiplicity for each layer

rough layer efficiency = “mul >= 2" / “entries”

CDC_Mul_cdh_level2_layer0

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 13872.
CDC | level2 Efficiency : 0.906667

CDC | level1 Efficiency : 0.898581

10

CDC | level1{poscut) Efficiency : §.

CDC_Mul_cdh_level2_layer3

CDC | level2 Efficiency : 0.920458

CDC | levell Efficiency : 0.918024
CDC | leveli(poscut) Efficiency :

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 14083. 0

915

CDC_Mul_cdh_level2_layert

10t CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 13380.

CDC | level2 Efficiency : 0.87451

10’ CDC | level1 Efficiency : 0.869154]
CDC | level1{poscut) Efficiency : §.868

LRI |

CDC_Mul_cdh_level2_layer4

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 14123. 0
CDC | level2 Efficiency : 0.92307

10

10° CDC | level1 Efficiency : 0.9193
CDC | leveli{poscut) Efficiency : ©.914

CDC_Mul_cdh_level2_layer2

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 13438.0000¢
CDC | level2 Efficiency : 0.878301

CDC | level1 Efficiency : 0.872176

CDC | level1(poscut) Efficiency : §

869
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e ArCO2 Run4, cosmic, w/o mag, ~300,000 events

e multiplicity for each layer
e rough layer efficiency = “mul >= 2” / “entries”

CDC_Mul_cdh_level2_layer5

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 13516. 0
CDC | level2 Efficiency : 0.883399

CDC | levell Efficiency : 0.879532

CDC_Mul_cdh_level2_layer8

CDH | Entries : 15300.000000 |
0

CDC | level2 mul>=2 : 13996.
CDC | level2 Efficiency : 0.914771

CDC | level1 Efficiency : 0.913426

CDC | leveli(poscut) Efficiency : 3.912

20 40 &0 a0 100 120

CDC | level1{poscut) Efficiency : 0.861

CDC_Mul_cdh_level2_layer6

10

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 13892.000000
CDC | level2 Efficiency : 0.907974

CDC | level1 Efficiency : 0.905807)

20 40 &0 a0 100

CDC_Mul_cdh_level2_layer9

10

CDH | Entries : 15300.000000

CDC | level2 mul>=2 : 14915.000000

CDC | level2 Efficiency : 0.974837

CDC | level1 Efficiency : 0.973069

&0 a0 100 120 140

CDC | level1({poscut) Efficiency : §.907

CDC | leveli{poscut) Efficiency : ©.976

CDC_Mul_cdh_levei2_layer7

CDH | Entries : 15300.000000
CDC | level2 mul>=2 : 14400. 0
CDC | level2 Efficiency : 0.941176|

CDC | levell Efficiency : 0.940357

CDC | level1(poscut) Efficiency : 0.930

20 40 &0 a0 100 120

CDC_Mul_cdh_level2_layer10

CDH | Entries : 15300.000000 |
0

CDC | level2 mul>=2 : 14968.
CDC | level2 Efficiency : 0.978301

CDC | levell Efficiency : 0.975171
CDC | level1(poscut) Efficiency : (

I|l 1 1 1 1 I.LI.
20 40 &

0 a0 100 120 140

.985
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e ArCO2 Run4, cosmic, w/o mag, ~300,000 events

e multiplicity for each layer

e rough layer efficiency = “mul >= 2” / “entries”

CDC_Mul_cdh_level2_layer11

‘ CDH | Entries : 15300.000000
19 CDC | level2 mul>=2 : 14824.000000
CDC | level2 Efficiency : 0.968889
10 CDC | level1 Efficiency : 0.964924
CDC | level1(poscut) Efficiency : 0.955092
10°
10
! 1 ll 1 1 1 1 Il
40 &0 80

100 120 140 160
CDC_Mul_cdh_level2_layer13
. CDH | Entries : 15300.000000
L CDC | level2 mul>=2 : 14803.000000
CDC | level2 Efficiency : 0.967516
10" CDC | level1 Efficiency : 0.963347
CDC | level1(poscut) Efficiency : 0.959102
10°
10
: I 1 L 1 l 1
100 120 140 160 180

CDC_Mul_cdh_level2_layer12

= CDH | Entries : 15300.000000
19 CDC | level2 mul>=2 : 14721.000000
CDC | level2 Efficiency : 0.962157

10" CDC | level1 Efficiency : 0.960063
CDC | level1(poscut) Efficiency : 0.962310

! 1 1 1 1 l
80 100 120 140 160
CDC_Mul_cdh_level2_layer14
> CDH | Entries : 15300.000000
19 CDC | level2 mul>=2 : 14696.000000
CDC | level2 Efficiency : 0.960523
10 CDC | level1 Efficiency : 0.960851
CDC | level1(poscut) Efficiency : 0.967121
10*
10
' | 1 1 |,| 1
&80 100 120 140 160 180
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ArCO2 Run2~24, cosmic, w/o mag

HV vs rough layer efficiency, for each layer

HV vs eff of layerO

HV vs eff of layer1
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e ArCO2 Run2~24, cosmic, w/o mag
e HV vs rough layer efficiency, for each layer

HV vs eff of layer5 HV vs eff of layer6
= F = [
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e ArCO2 Run2~24, cosmic, w/o mag
e HV vs rough layer efficiency, for each layer

HV vs eff of layer9 HV vs eff of layer10
= F g F
z 100 > 100
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ArCO2 Run2~24, cosmic, w/o mag

HV vs rough layer efficiency, for each layer

0
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Tobwsnss U vt

Summary
e could see efficiency curve — succeeded to take data
e for all layers, rough eff ~ 0% by 1900V, then goes to ~100% around 2350 ~ 2400V
e when overwriting efficiency curves of all, could see some difference of them between 2000~2300V
e not evaluate these errors yet, — maybe not need to do it yet

Suggetion
e want to take data as intervals of measured points are more narrow
o 25V interval for each measured point
can store 1,000,000 events within 3~4 hours
4 points / a day
24 points (1900V ~ 2400V) / 6 days

o O O
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Back Up 1

10

10*

10

10°

10

e ArCO2 Run4, cosmic, w/o mag
e Somehow Mul_d is too high...
e TDC d has three peaks...
e | don’t understand what happened at all.
—,—.L T A AT AT \ ::l-
:de;ad.... see back up 1
R ?
CDH_Muld_segi15
= CDH_Muld_segi15
- Entries 317053
—_ Mean 0.173
= Red: seg15 down StdDev  0.531
C Blue: seg15 up
I|| III|II|| |IIII|II
1 3 4 8 9

Red: seg15 down
Blue seg15 up

T IIIIIII

10°

10

1
i

CDH_TDCd seg15

CDH_TDCd_seg15

I
00O 1., A0

Entries 54850
Mean 1.116e+06
Std Dev  3.642e+04

Magenta: Third hit
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T IIIIIII|

—_

1060

il I' MH I L e

1080 1100 1120 1140

; | ﬂl [ |X103
1060 1080 1100 1120 1140 1180 1200
CDH_TDCd_first_seg15
CDH_TDCd_first_seg15
’— Entries 33605
Mean 1.141e+06
seg15 dpwn TDC StdDev 20416404
Red: First hit
Blue: Second hit

1160 1180
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T G CDH_TDCd_seg20
CDH_TDCd_seg?2
Back Up 2 F B et
1400—_ I;Iea; 1.154e+06
. |- td Dev 2275
e ArCO2 Run4, cosmic, w/o mag o,PREd: 56920 down
e Unknown structure exits in CDH position. CBlue: seg20 up
e TDC up and down exactly overlap. o
e Could not see any specific correlation 800/
between Pos and ADC. sl
e Why has this structure been born?__ , -
: H ‘: L L L ke L I 1 1 | 1 1 1 1 I 1 1 1 1 1 1 103
: : i p D 1145 1150 1155 1160
‘clear st'rulctdré... see back »;F) °
o i 158 I e e [ SO
o CDH_Pos ADCd_seg20
CDH_Pos_ADCu_seg20 e | —
= e = 419'716 - 10000 - Entries 19716
= Mean x 647.4
10000|— mgg: ; z;"‘;g Mean y 52.38
B Std Dev x 4441.6 Std Devx  371.1
C = Std Dev y _ 37}04 5000 Std Bov y = 37,03
5000 o " >0
B 40 =
1 g i . 40
0— ™
= i “ e 30
e J
-sooo:—' 2 =00 - 20
B 10 10
-10000 . -10000
0 — I5(|)0I = I10|00I — l15|()0l = l201()0I — I25‘00I ] I30|()0I 9 0 — IS(!,loI — I10|C!0I = I15|00I = I2()|00I — I25|00I = I3000 9 19




