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n 1.地面束流 – CERN的400 GeV（质子）和250 GeV（电子）
n 2.利用穿越辐射探测器（Transition Radiation Detector，TRD）

!" #$



,-./01

n !"#$%&'()*+,!-./01*23415
6(!15789:4;<*=>?

n >?@ABC?+,4DAEFGH

n >?IABC?+,4DAEJGH

n >?9:KLK：

gµW
gq 1µ
4

saturation
3

threshold 10~,10~ gg



2#$345678

ATLAS (Straw-TRD)

ALICE (MWPC-TRD)

CBM (MWPC-TRD)
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穿越辐射体模拟

RADIATOR: A program to calculate the Transition Radiation 
quanta yield（from P. Nevsky ）

TR photon spectra, calculated for eight gamma-factor values with 
RADIATOR program for 150 foils of 62 µm thick mylar radiator



辐射体参数优化
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箔片厚度 间隙厚度

层数 洛伦兹因子



辐射体制作
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2019.12 Test Beam @ IHEP

14

E2-Line

Good place for radiator study



Radiators
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Regular TR

GXU-0.5*300

GXU-0.5*150

GXU-0.8*225

GXU-0.8*100

Irregular TR
ROHA-69*69*200

ROHA-69*69*400

YC-8840

JLF-23K

The radiator we have The radiator we tested



Layout of the detector
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TRD探测器方案

经过多次方案迭代，提出了全新结构的侧窗式TRD
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} The signals of TR  
are coupled with 
dE/dx in detector

} Side-on TRD have 
the ability to  
separate the TR 
signal form dE/dx 
EVENT by EVENT

Side-on TRD

}TR：10 keV @ γ～103

}dE/dx：8.7keV/cm @1atm Xe
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X射线源

侧窗TRD原理样机

FPGA

AGET ASIC

光纤接头
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5.9 keV X射线 宇宙线

侧窗TRD初步实验结果

l 实现X射线信号与带电粒子信号逐事例分离
l 有效提高穿越辐射探测灵敏度

l TRD在轨能量标定时间从6个月缩短至1个月
l 欧洲核子中心CERN束流实验进行原理验证



TRD原理样机
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2018.10 Test beam @ CERN
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TRD
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Side-on TRD

}TR：10 keV @ γ～103

}dE/dx：8.7keV/cm @1atm Xe

THGEM

dEdx

TR + dEdx



n 400GeV Proton beam
n 99.8% MIP detection efficiency
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TRD detection efficiency
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TR detection
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20GeV, 50GeV,100GeV electron beam
Significant TR signal 



2019.9 Test Beam @ DESY
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n Beam momentum: 
0.4-6GeV/c 

n Rate: ~10Hz-4kHz, 
depending on beam 
energy etc.
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穿越辐射探测器通过束流实验验证
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工程样机方案初步

32



谢谢！
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