QOutline:

® Charge values exceeding the saturation limit and exist infinite charge values.

® C(Causes of the above phenomena.

® Offline check of the number of BESIII events and the number of events after mixing
CGEM signals.

Examination of raw data distributions:

® Raw time distribution: Collision data and cosmic ray data.

® Event start time distribution.

® Time distribution after subtracting the event start time: Collision data and cosmic ray
data.

® Distribution of strip firing counts.

® Scatter plot of firing strip ID relative to event time.

Examination of reconstructed cluster distributions:
® Distribution of reconstructed cluster center positions.
® (luster charge distribution.

® C(luster size distribution. By Di Jiang

Professor: Ye Yuan
Software Group, EPD, IHEP
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Issues observed in the converted charge values:
® Infinite values: Occur when the divisor 1s 0.
® Values exceeding the saturation limit: Occur when the divisor is 1.

layer ID channel ID | gemroc ID [SW FEB ID| FEB label |HW FEB ID| chip ID strip constant slope
0 15 1 4 6 36 0 V1081 0 0
0 33 1 4 6 36 0 V1088 0 0
0 44 1 4 6 36 0 V1063 0 0
0 12 1 5 6 36 1 X644 0 0
1 43 4 4 18 69 0 V196 0 0
1 13 9 5 36 65 1 V1061 0 0
1 29 10 5 39 64 1 V1834 0 0
1 41 10 5 39 64 1 V1842 0 0
1 50 10 5 39 64 1 X879 0 0
2 28 14 2 53 55 0 X864 0 0
2 3 16 3 61 59 1 X1568 0 0
2 34 19 1 70 74 1 X802 0 0
0 52 1 5 6 36 1 X661 1 1
1 20 5 5 22 78 1 X555 1 1
1 10 6 1 23 72 1 V1101 1 1
1 25 6 7 26 79 1 V1318 1 1
1 57 6 7 26 79 1 V1326 1 1
1 42 9 5 36 65 1 X602 1 1
1 50 10 1 37 71 1 X699 1 1
2 54 15 5 58 53 1 V2484 1 1
2 36 20 0 74 36 0 X1160 1 1




Run ID 85958 85965

BESIII events | CGEM merged events | BESIII events CGEM merged events
Events number 1419539 1419536 2361477 2361477
=% reports | 1345083 1419536 2295918 2361478




Layer 1

0.0030

0.0025

0.0020

0.0015

0.0010

0.0003

0.0000

1.0

0.8

0.6

0.4

0.2

D'%.

collision data
Entries 1351364

C—J Mean -7798.626350118988
Std Dev 222.85718224048836

cosmic data

Entries 832771
L Mean -7833.759310818958
Std Dev 269.7626088717012

—8200 —8000 —7800 —7600 —7400

t(ns)

0.2 0.4 0.6 0.8

X Distribution of Raw T (cosmic run 85191 data vs run'0086044 collision data)

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

0.0030

0.0025

0.0020

0.0015

0.0010

Layer 2 Down

collision data

Entries 901447

Mean -7811.523252815388
Std Dev 218.26545288142975

cosmic data

Entries 2503691

Mean -7835.511717726838
Std Dev 241.80398725396103

—7800
t(ns)

—8200 —8000

Layer 2 Up

—7600 —7400

collision data

Entries 593237

Mean -7816.661828586693
Std Dev 223.56282890040205

cosmic data

Entries 2369687

Mean -7839.6028319210045
Std Dev 251.79283241539167

—8200 —8000 —7800

t(ns)

—7600 —7400

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

Layer 3 Down

collision data

Entries 541416

Mean -7806.924511903261
Std Dev 194.43931595497006

cosmic data

Entries 4786127

Mean -7834.490823420362
Std Dev 280.19777327602884

—8000 —7800

t(ns)

—8200

Layer 3 Up

—7600 —7400

collision data

Entries 428669

Mean -7806.052261877623
Std Dev 193.66110235143728

cosmic data

Entries 2192695

Mean -7837.0876693652635
Std Dev 274.36154513423156

—8200 —8000 —7800

t(ns)

—17600 —7400




Layer 1
collision data
0.0025 Entries 4294136
L Mean -7810.358106023284
Std Dev 237.23605625435067
cosmic data
0.0020 Entries 4033274
Mean -7837.426958384488
Std Dev 261.65808980939
0.0015
0.0010
0.0005
0.0000 —8200 —8000 —T7800 —7600 —7400
(ns)
1.0
0.8
0.6
0.4
0.2
0'%.[] 0.2 0.4 0.6 0.8

V Distribution of Raw T (cosmic run 85191 data vs run'0086044 collision data)

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

Layer 2 Down

collision data
Entries 1463071

L NMean -7804.661620408477
Std Dev 224.70031802680023

cosmic data

Entries 2922558
C— Mean -7834.104402991603
Std Dev 245.19051122725077

—8200 —8000 —7800

(ns)

Layer 2 Up

—7600 —7400

collision data
Entries 1001445

C— Mean -7807.336513983393
Std Dev 221.6628319527383

cosmic data

Entries 2715977
L Mean -7838.1097322630285
Std Dev 255.64895772120977

—8200 —8000 —T7800

t(ns)

—T7600 —7400

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

0.0035

0.0030

0.0025

0.0020

0.0015

0.0010

0.0005

0.0000

Layer 3 Down

collision data
Entries 800490

L Mean -7807.847360358527
Std Dev 201.8627048479833

cosmic data

Entries 3757114

Mean -7837.1025907505755
Std Dev 273.41189408144976

—8200 —8000 —7800

t(ns)

Layer 3 Up

—7600 —7400

collision data

Entries 657984

Mean -7805.765771803325
Std Dev 202.2142725491034

cosmic data

Entries 3052201

Mean -7836.820555597299
Std Dev 276.997574417974

—8200 —8000 —T7800

t(ns)

—T7600 —7400




Distribution of Event Start Time
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mTPC fit result
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Charge of Cluster
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Size of Cluster
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V Distribution of event time stamp vs stripID) based on run’0085756 collision data)
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