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ILD-TPC Collaboration
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ILD-TPC Hardware
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ILD-TPC Modules
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ILC5 CEPC TPCAH [ FI )
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Performance/ Design Goals

Momentum resolution at B=3.5T o(1/pt)=10*/GeV/c TPC only

Opoint IN rd <100pum (avg for straight-radial tracks)
Opoint N IZ ~0.4~1.4mm (for zero — full drift)
Inner radius 329mm
Outer radius 1800mm
Half length 2350mm

~0.05X, including the outer field cage in r
TPC material budgt
<0.25X, for readout endcaps in z
Pad pitch/no. padrows ~1mmx*4~10mm/=200
2-hits resolution in rd ~2mm (for straight-radial tracks)
>97% efficiency for TPC only (pt > 1GeV/c)

>99% all tracking (pt > 1GeV/c)

Performance

SI1LD-TPCH FE B TR
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ILC5 CEPC QDO ]

= L*¥ =2.5m

Performance Goals
as compared to LHC detectors

Vertex resolution 2-7 times better
Momentum resolution 10 times better
Jet energy resolution 2 times better

ILD DBD Completed afiffarch, 2013

International L3

ILD : optimized for
Particle Flow Analysis

. b AL
Waﬂ<ﬁm tﬁq'“ ) --
& Micro Pattern Gas Detector
. : e readout TPC provides pictorial
Highly efficient tracking in a 3D tracking by ~200 space points

jetty environment is an with ,-100 pm and two-hit
essential ingredient for PFA separation of -2mm Large Frototype
being tested at DESY
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Standard GEM with frame from CERN GEM with thin and low material frame
(CIAE Prof. Li Xiaomei R&D)

Low material and thin frame GEM detector
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= 10° channels in total

= High signal-to-noise ratio

= High density

= Low power consumption

a For example: ILC TPC down to 100W/m? with power pulsing
= Cooling for heat dissipation
= Radiation tolerance
PASA/ALTRO AFTER Super-ALTRO Timepix

TPC ALICE T2K ILC ILC
Pad size 4x 75mm? 6.9 x 9.7 mm? 1 x 6 mm?® 55 x 55 um?
Pad channels 5.7 % 10° 1.25 x 10° 1-2x10° 10°
Max drift time 92 us 20 ps 46 ps 46 jis
Readout Chamber MWPC MicroMegas GEM/MicroMegas GEM/MicroMegas

TPC readout ASIC chips on market
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-FE TAEHRIL Welcome to join and contribute.

» LGECEPCHIERMIETK, MUETENGHSE

o Simulation of single point resolution R® and point resolution z
o Checked and optimized detector geometry
o Two-hit sepration (i.e. of occupancy in the beam structure)
o dE/dx
» Whatis needed?
o Pad size and Hybrid detector test
s TESHEERISIEE Things to be done
Y Lone drift eas studies Short time scale 1~3 years
sate To CDR of CEPC
o Fast drift velocity
o Low electric field

= ILD-TPC EPr&1E

a

a

ILD-TPC Large prototype (understanding, learning, joining? )

Beam test and data analysis

FREMEHSAETREMNBIT S =M 2015.7.23

- 206 -




‘ P =2 TAE &2 Welcome to join and contribute.

« EETFRIR

o Optimized of Hybrid detector with pre-amplifier GEM detector

o Optimized of the resistive Micromegas

o Hybrid detector performance

o BAREMR

o Calibration in the working gas

o Alignment in the modules

= FEHEBFEF Other things to be done
Longer time scale 3~5 years

To CDR of CEPC

o Common

Q

» ShrftisMEEHRERSE
o Long HV stability

o Overall temperature uniformity and stability

 HbEESRH

FBhEBEHSERN BT S 2 2015.7.23 -27 -




FBhEBEHSERN BT S 2 2015.7.23

.28 -



	CEPC-TPC径迹探测器�现状及计划
	Slide Number 2
	物理实验对径迹探测的需求�
	时间投影室TPC�
	国际TPC研究现状
	ILD-TPC Collaboration
	ILD-TPC Hardware
	阻性Micromegas测试组
	阻性Micromegas测试组
	InGrid测试组
	InGrid测试组
	ILD-TPC Modules
	ILC与CEPC TPC相同的物理需求
	ILC与CEPC对撞模式区别
	ILC与CEPC QD0不同
	ILC与CEPC QD0不同
	CEPC TPC现状
	一种可能的结构
	Slide Number 19
	气体模拟研究
	气体模拟研究
	一种可能的模块研究
	一种可能的模块研究
	模块研究的主要考虑
	读出电子学的需求
	预研主要工作计划1
	预研主要工作计划2
	谢谢！

