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Yuan Z, et al. Feasibility study of TPC detector at high luminosity Z pole on the circular collider[J]. IMPA, 2021, 36(22): 2142015.
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Nuclear Instruments and Methods in Physics

Research Section A: Accelerators, Spectrometers, | ==
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Volume 1040, 1 October 2022, 167241

Performance of TPC detector prototype integrated
with UV laser tracks for the circular collider
https://doi.org/10.1016/j.nima.2022.167241
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FEEZETPCEMNERE BT - &=L (
- FEREEESITHETHES HZEE (Voxel Occupancy) AT { TR

« FRARTPadBIEHAER/PMRTGRRIEL, HEEENE=4RFH HZLLETLUHE
 Low voxel occupancy : 1 X 10°to1 X 10°

« At 2 X103 with Physics event only, even bunch

distribution

» Pad readout (1 mm X6 mm), inner most «10°
occupancy 1 X 104 e 2E oy TS
) g 13F Normalized to 1 Z->qq event =
+ Pixelated readout (55 pm X355 um), = 16F Corresponding to ~ =
much LOWER inner most occupancy ~ 1 X 10 é :;‘: SR readom:é
+ Pixelated readout can easily handle a high T 0;: :
hits rate at Z pole. 8:: :
«  The test beam showed GridPix TPC prototype can 92 E
handle up to 2.6M hits/s per chip %0~ ""S0 1000 1500 2000

r/mm

«  Reconstruction algorithm with high Pile Up
need to be developed.
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* Higgs#13E B #RRIBT R & B {210 jo) &

o XEXEHFR: Lumi~2X103%
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 IBF X Gain~1

- EMTE, FILAHE: Distortion <100 pm (Z 918
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o WBREHENER

* Laser alignment system
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distortion / um
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* Z->pp event
e ALICE TPC /LEP TPCH[{§ X &

107" ——
]

. MDIfH (CEPC MDI Study G ] S T P
R ( udy Group) 102 500 Ze o

« Beam backgroundft{t -/ mm
https://doi.org/10.1088/1748-0221/12/07/P07005
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ZERIIFEIELEFEARS R, SIMEERRIEHARBREZETPCRRE AR
e 200 pm-500 pmAY/NMEHBETTRE, EZTE LSS EFHRAFLEREE T (AN/dx+dE/dx)

EABREUHRMN/IMGERIZH B A B R ETPCIR BUH SCIG

Bump bond pixelated readout with Module To be addressed by R&D
Micromegas detector size

In Space

* Challenging of the low power consumption
electronics (>40mV/fC needed at 2000 of gas
gain)

 Pixelated readout

» — the reasonable pixilation reveals the
underlying cluster structure in 3D chamber

| = Timepix hits
—— Telescope track
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* Developed the readout chip 1-2 ¢
by Deng Zhi (Tsinghua)
* Developed the Micromegas
detector sensor at IHEP
* Development of the new
module and prototype

o

100 c
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mz

Research on pixelated readout technology
realization

Optimization of cluster profile and pad size
Study of the ‘dN+dx’

Study the distortion using UV laser tracks
and UV lamp to create ions disk

In-situ calibration with UV Laser system
Study of the ‘dE/dx+dN_/dx’

—Micromegas
detector

__Pixelated
readout

— PCB board

Readout chi

Design+assembled
+Produced at IHEP

Bump
bond

/=5 Tsinghua University

W ‘f" University

Deign+commissioning N
P 4t IHEP/Tsinghua
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