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对⼊射粒⼦的击中位置、表⾯反射率和光⼦收集效率进⾏扫描

单根闪烁晶体的本征时间分辨

表⾯反射率 (r)：100/99/95/90%;  光⼦收集效率 (ColEff)：100/50/30/10%
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单根闪烁晶体的本征时间分辨

表⾯反射率：100% 
光⼦收集效率：100%

45ps

单端读出：5 - 90ps 
双端读出：5 - 45ps

两端测得的时间独⽴⽆关
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单根闪烁晶体的本征时间分辨

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

50

100

150

200

250
PMT1

r=1.00, ColEff=1.00
r=0.99, ColEff=1.00
r=0.95, ColEff=1.00
r=0.90, ColEff=1.00

PMT1

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0
50

100
150
200
250
300
350
400
450
500

PMT1
r=1.00, ColEff=0.50
r=0.99, ColEff=0.50
r=0.95, ColEff=0.50
r=0.90, ColEff=0.50

PMT1

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

100

200

300

400

500

600

700

800
PMT1

r=1.00, ColEff=0.30
r=0.99, ColEff=0.30
r=0.95, ColEff=0.30
r=0.90, ColEff=0.30

PMT1

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

200

400

600

800

1000

1200

1400

1600

1800
PMT1

r=1.00, ColEff=0.10
r=0.99, ColEff=0.10
r=0.95, ColEff=0.10
r=0.90, ColEff=0.10

PMT1

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

50

100

150

200

250
PMT2

r=1.00, ColEff=1.00
r=0.99, ColEff=1.00
r=0.95, ColEff=1.00
r=0.90, ColEff=1.00

PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0
50

100
150
200
250
300
350
400
450
500

PMT2
r=1.00, ColEff=0.50
r=0.99, ColEff=0.50
r=0.95, ColEff=0.50
r=0.90, ColEff=0.50

PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

100

200

300

400

500

600

700

800
PMT2

r=1.00, ColEff=0.30
r=0.99, ColEff=0.30
r=0.95, ColEff=0.30
r=0.90, ColEff=0.30

PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

200

400

600

800

1000

1200

1400

1600

1800
PMT2

r=1.00, ColEff=0.10
r=0.99, ColEff=0.10
r=0.95, ColEff=0.10
r=0.90, ColEff=0.10

PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

50

100

150

200

250
Combination of PMT1 & PMT2

r=1.00, ColEff=1.00
r=0.99, ColEff=1.00
r=0.95, ColEff=1.00
r=0.90, ColEff=1.00

Combination of PMT1 & PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0
50

100
150
200
250
300
350
400
450
500

Combination of PMT1 & PMT2
r=1.00, ColEff=0.50
r=0.99, ColEff=0.50
r=0.95, ColEff=0.50
r=0.90, ColEff=0.50

Combination of PMT1 & PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

100

200

300

400

500

600

700

800
Combination of PMT1 & PMT2

r=1.00, ColEff=0.30
r=0.99, ColEff=0.30
r=0.95, ColEff=0.30
r=0.90, ColEff=0.30

Combination of PMT1 & PMT2

Position of incident particle [mm]
-200 -150 -100 -50 0

Ti
m

e 
re

so
lu

tio
n 

[p
s]

0

200

400

600

800

1000

1200

1400

1600

1800
Combination of PMT1 & PMT2

r=1.00, ColEff=0.10
r=0.99, ColEff=0.10
r=0.95, ColEff=0.10
r=0.90, ColEff=0.10

Combination of PMT1 & PMT2

光⼦收集效率：   100% 50% 30% 10%

PMT1

PMT2

PMT1 
& 

PMT2



!5

单根闪烁晶体的本征时间分辨
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单根闪烁晶体的本征时间分辨
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单根闪烁晶体的本征时间分辨



ECAL

TPC
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4.7m
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晶体选型及造价估算
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Particle Separation in Jet
New Ecal Module + CEPC_v4 Hcal

CEPC_v4 Ecal


