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8:00，开始每天的工作：
关闭DAQ，将测试数据标
记后上传到原始数据存

储区域

8:30，撤掉高压和信号
线，从测试系统中使用
升降车将测试完成的探

测器拉出

9:00，将已准备好的8个
待测ED使用升降车推入

测试系统

9:30，连接信号线，高
压线，打开DAQ开始测试

11:00,分析获取的数据，
根据单粒子峰位，调整
ED工作电压，重新开始

采数

14:00，分析前一天获取
的数据，根据数据结果
将不合格的ED从包装中
取出存入待修区域

18:00,结束每天的工作

5

Ø Test Process

• Time schedule



Ø Performance requirements
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requirements for ED
探测效率 Detection Efficiency   >95%

时间分辨率 Time Resolution   <2 ns

能谱分辨 Energy Resolution   25% （single electron)

单道计数率 Single Rate   <1KHz

 CORARS

时间分辨率 Time Resolution   670 ps

质量扫描   Plane Scan   yes

测试进度   test prograss   156 per month
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Ø Characters 

1. 时 间 分 辨 Time Resolution

2. 探 测 效 率 Detection Efficiency

3. 单 粒 子 峰   Single Particle Peak

4. 单 道 计 数 率    Single Rate

5. 时 间 延 迟  ED Time Delay
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Ø Time Resolution for System

• The time delay in each scintillator  
is calibrated

• Time Resolution = 670ps 

Validation:     
1. Two high speed scintillator are used to measure time 

resolution.
2. Set the High speed scintillator as standard, system 

time resolution = 640 ps.
3. CORARS time resolution is 670ps.



Ø Time Resolution
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1. ED Time Delay

2. Time Resolution for ED
TT recEDT 

 22

recED TTT 


 ED269 Time Resolution is 1.77 ns 



ØDetection Efficiency

ØSingle particle Peak
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N
N

hit

signalhit
ED

,
        number of ED fired event，       number of ED hitted 
event

N signalhit , N hit

landau   gaus is used to fit the 
histogram





Ø Time Delay
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• Set ED0038 as standard
• It is all EDs' Time Delay distribution.



Ø ED Plane Scan Result
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Time Resolution

Detection Efficiency

Single Particle Peak



Ø Testing progress
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Batch testing time Unqualified
ED

begin time finish time

First 2018-10-29       2018-11-21 11.0%

second 2018-12-10 2019-01-09 7.1%

3th 2019-01-16 2018-02-27 4.0%

4th 2019-03-01 2019-03-25 5.5%

From October 29th 2018 to March 25th . we finished the test of 4 
batches about 728 EDs.
All unqualified EDs were repaired .
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problem 

电源    power supply 34%

电子学  electronics 17%

PMT 32%

其他 others（connection ，
shell ...）

17%

 Unqualified EDs



Ø Time Resolution
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EDTimeRes:

After repair, all the EDs' Time Resolutions are less than 2 ns.
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Ø Detection Efficiency
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EDDetEffi

Detection Efficiency is larger than 96% , 
satisfying the requirments.
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 Single particle Peak && SingleRate
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EDSingleParticlePeak
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EDSingleRate:

• The first 182 EDs' Single particle peak are adjusted to 25 counts
• The others are adjusted to 20 counts
• All the EDs' Single Rate are less than 1KHz, statisfying requirements.  



Ø System Stability monitoring
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1. TGC stability monitoring

2. Trigger Rate stability monitoring

3. CoRaRS Time Resolution stability monitoring

4. Sample ED Stability monitoring



Ø Stability monitoring
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1. TGC stability

• Check TGCs' status include : number of signal wires and signal strength
• Reconstruction of all the signals. 
• It should show the internal structure clearly



Ø Stability monitoring
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1. CoRaRS Time Resolution

• The time resolution of the system shows good stability,it proves 
that the renconstruction of particle is correctly. 



Ø Stability monitoring
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1. Scintllator stability: Trigger Rate v.s. Test Time

• trigger rate v.s. time for more than 4 months from November 2018 to 
March 2019, 

• It is between 20.3 to 20.6, shows a good stability.



Ø Stability monitoring
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1. One Sample ED

ED0307• ED0307 as part of the system 
provides an important way to judge 
whether the system is stable。

• Every time some EDs show unqualified, 
ED0307 will be ckecked firstly。

• Durng last 4 months, the result of 
ED0307 shows our system is credible.
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Ø ED0307 Stability monitoring
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Summary
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• System performance statifies requirements. We have 
finished test of more than 700 EDs.

• System is crediable without exception during the 
test.We can finish the test ahead the deadline.

• The number of unqualified EDs is less and less, the 
test will go better and better



Ø BackUp
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