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Outline

 Status of  TPC and MPGD

 Activities & milestones

 Corporation with ILD-TPC
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Status of TPC and MPGD

GEM foil production by MECARO @Korea
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Activities & milestones
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New ideas for the ions
 GEM+Micromegas hybrid module

 GEM as the preamplifier device
 GEM as the device to reduce the ion 

back flow continuously
 Stable operation in long time
 Reach to the higher gain than standard 

Micromegas with the pre-amplification 
GEM detector

 Increase the operating voltage of  GEM 
detector to enlarge the whole gain

IBF of  GEM and Mciromegas

Particles track in the hybrid moduleIBF of  the hybrid module

Supported by 高能所创新基金
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Laser calibration system for TPC
 Principle of  laser for TPC detector

 The ionization in the gas volume along the laser path 
occurs via two photon absorption by organic impurities

 To reduce the distortion effect
 E×B effect study
 Drift Velocity measurement

 Laser features for TPC
 λ = 266 nm or E = hν = 4.66 eV
 Energy: ~100 uJ/pulse
 Duration of  pulse: 5 ns

 Advantages
 Transportable and flexible test beam setup
 Good resolution in space and time

 No production of  σ-rays
 No multiple scattering

 No curvature in magnetic fields
 Ionisation density controllable and small fluctuation
 Simple beam reflection similar to light

Laser in Drift length

Laser profile map in TPC

Supported by the State Key Program 
of National Natural Science of China
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First step: study on the laser and design prototype

266nm Laser test photos

 Laser transmissive window material@266nm
 Nano SG120-20 Laser machine
 Windows materials: Mylar foil, Kapton, PE plastic, Artificial sapphire(Al2O3 ), Fused silica 

 Fused silica (JS2) : light transmittance 80%~90%
 Working gas with fused silica windows: Ar+CO2, light transmittance 80%~90%

 Design and test 
 Design and setup the prototype with the fused silica windows
 Measurement the GEM modules using 266nm laser
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Common efforts on IBF R&D

Collaboration for the future electron-positron colliders:
CEA Scalay (France)
IHEP, Tsinghua Univ., CIAE, Shandong Univ., 
Lanzhou Univ., UCAS (China) 

Targets:
 Simulation and optimize the Hybrid modules of  TPC with the active area of  

100mm2 ~ 200mm2

 R&D of  IBF used UV light
 Goal: ~0.1% IBF, Resistive Micromegas modules, Hybrid modules

 Assembled Bulk Micromegas detector
 Toward CEPC CDR
 …

Aleksan Roy (Saclay)
GAO Yuanning (TH)
QI Huirong (IHEP)
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Common efforts on Laser calibration R&D

Collaboration for the future electron-positron colliders:
Tsinghua Unviversity,Beijing
IHEP, Beijing

Targets:
 Simulation and optimize the calibration methods and the TPC detector for 

CEPC
 Laser optical design

 Wave length: 266nm, Optical power: ~15mJ, independent optical tracks
 TPC Prototype design with Laser calibration

 Readout active area: ~200mm2, Drift length: ~500mm
 Position resolution: ~100um, Calibration for Drift velocity. Stability tests 

 ASIC electronic readout
 Goal: ~32Chs/CHIP, Channels: ~1K

LI Yulan (THU)
DENG Zhi (THU)
QI Huirong (IHEP)
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Corporation with ILD-TPC
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Thanks！
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