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WA 7=k 5 H#Ar: Physics requirements of the track detector

« CEPC operation stages: 10-years Higgs — 2-years Z pole — 1-year W
« CEPC phy./det. TDR (preparation) —
* Physics and detector concept designed under the principle. Technical Design Report
« Requirements may be with regard to runs of Higgs and Z-pole separately.
« Mandatory requirements MUST be met.
» Detector should primarily meet Higgs and run at Z also.

Chapter 3 of this report outlines that the CEPC 1s planned to be in operation for 8
months annually, totaling 6,000 hours. This operational schedule 1s used to calculate the
cumulative absorbed doses for magnet coil insulations, as illustrated in Figure 4.2.4.16,
considering a 10-year Higgs operation, 2-year Z operation, and 1-year W operation.
Figure 4.2.4.17 displays the absorbed doses when an additional 5-year tt operation is
included. These plots also include the upper limit for absorbed dose 1n epoxy resin, which
is measured at 2 X 107 Gy [11].
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https://www.bing.com/ck/a?!&&p=086d903e1abf21c3JmltdHM9MTcxMTg0MzIwMCZpZ3VpZD0zNjIzOWZiNS04NTViLTYyYTEtMDljOS04ZjNjODQxODYzMzYmaW5zaWQ9NTE5MQ&ptn=3&ver=2&hsh=3&fclid=36239fb5-855b-62a1-09c9-8f3c84186336&u=a1aHR0cHM6Ly9hcnhpdi5vcmcvYWJzLzIzMTIuMTQzNjM&ntb=1

WIRMAFTE RS HAr: Track detector system in CEPC Phy.&Det. TDR

» The track detector system’s geome

try finalized.

 All of physics simulation used the updated geometries for CEPC TDR document
* Pixelated readout TPC as the main track (MTK) from radius of 0.6m to 1.8m
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Geometry of the track detector system in CEPC TDR
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WA T RS H¥r: Easy-to-install modular design of TPC for TDR

« High granularity readout TPC can operate at Higgs run in 3.0T and Tera-Z run in 2.0T
» Easy-to-install modular design: optimized modules in the endcap
« Coverage of the sensitivity readout area increased to 96%
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Optimization of Geometry of TPC detector and the Endplate
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WRIRIR HFR: Improved dE/dx+dN/dx

* Full simulation framework of pixelated TPC developed using Garfied++ and Geant4 at IHEP

 Investigating the nt/x separation power using reconstructed clusters, a 3¢ separation at 20GeV with
50cm drift length can be achieved

« dN/dx has significant potential for improving PID resolution
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WM H#5: Pixelated readout TPC technology for CEPC TDR

« Apixelated readout TPC is a good option to provide realistic physics requirements of Higgs Physical

and Tera-Z Physics also (2E36) at CEPC.

* Pixelated readout—> better resolution = low gain - less distortion
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WRMNAANZ: Readout scheme of Pixelated readout CEPC TPC
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= Initial beam :6.3GeV

= Initial beam: 6.31E9
= Test Beam: 5.0GeV
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W MNEA N ZE — TPC module
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WA AN A — Pad readout =246

Lo

Low voltage Front End Electronics Kapton cables

Huirong Oi

TPC

Magnet

ALTRO based Front End Electronics & DAQ
DAQ PC

CGEM on TFC

Optical 200MB/s
Detector Data Link

Hardware is based on ALICE TPC readout electronics
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RMMWANE - B R readout L%
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The test beam was

a huge success: A
pixel TPC is realistic.&
During the test beam |

we collected ~10° @}/
frames at a rate of

4.3-5.1 Hz.
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. Cooling

Despite the power pulsing, the readout electronics
will require a cooling system. 2-phase CO2-
cooling is a very interesting candidate. A fully
integrated AFTER-based solution has been tested
on 7 Micromegas modules during a test beam.

To optimize the cooling performance and the
material budget, 3D-printing is an attractive

- ==
possibility for producing the complex structures “ N —
required. A prototype for a full module is available C —
now at CEA, Saclay. It will be increased to e 5

4 modules until 2021.

b BRRESS. S~

Alternatively, Lund is exploring micro channel cooling
together with Pisa.
These consists of
pipes with @ 300 pum
S TESNNEEEE in carbon fiber tubes.

Ny Dh=300 pm
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TEST =&

DESY 2 Test Beam Schedule 2024 - Status from 22/APR/2024

BEAM. &
DESY 2 Test Beam Coordinators: Ralf Diener, Norbert Meyners, Marcel Stanitzki

Startdate Week TB21 T TB22 T TB241 T TB24
0.01.2024 1 Shutdown Shutdown Shutdown Shutdown
08.01.2024 2 Shutdown Shutdown Shutdown Shutdown
15.01.2024 a3 Shutdown Shutdown Shutdown Shutdown
22.01.2024 4 Shutdown Shutdown Shutdown Shutdown
05.02.2024 B CMS QOuter Tracker X dsiPM x CMS-HGCAL x
12.02.2024 7 CMS QOuter Tracker X Mu3e x Aidalnnova-WP& x
19.02.2024 ) CMS ETL ETROC X Mu3e X Aidalnnova-WP6 X
26.02.2024 a CMS ETL ETROC X TelePix X ATLAS HGTD
04.03.2024 10 ITk Pixel Dortmund X ATLAS-ITk-Strips X ATLAS HGTD
11.03.2024 n CMS Inner Tracker X LHCb-MightyPix X CMS ETL X
18.03.2024 12 CMS Inner Tracker X LHCb-MightyPix X SHIP-SHADOWS-ECAL X
25.03.2024 13
01.04.2024 14 Maintenance Maintenance Maintenance Maintenance
08.04.2024 15 DESY Heidelberg TE School X Tangerine X DESY Heidelberg TB School
15.04.2024 16 Schwartz-Reisman School Tangerine X ALICE-ITS3
22.04.2024 17 MDI-2 RD50-MPW4 X CalVision X
29.04.2024 18 CMS ETL ETROC X CMOS Strips Detectors X Telescope-Dev X
06.05.2024 19 CMS ETL ETROC X CMOS Strips Detectors X IPHC~CEB5_v2
13.05.2024 20 Maintenance Maintenance Maintenance Maintenance
20.05.2024 2 MDI-2 dSiPM x CMS HGCAL
27.05.2024 22 ATORCH Tangerine x LHCb-ECAL x
03.06.2024 23 CMS ETL ETROC X Tangerine X LHCb-ECAL X
10.06.2024 24 CMS ETL ETROC X Telescope-Dev
17.06.2024 25 CMS ETL ETROC X DCRSD X CMS ETL X
24.06.2024 26 CMS Inner Tracker X ATLAS-ITk-Strips X
01.07.2024 27 Maintenance Maintenance Maintenance Maintenance
08.07.2024 28 MONOPIX2 X CMS-HGCAL X
15.07.2024 29 Belle-Il CMOS X MIMOSIS
22.07.2024 30
20.07.2024 3 BL4S preparation TelePix X EIC AC-LGAD
05.08.2024 32 Shutdown Shutdown Shutdown Shutdown
12.08.2024 a3 Shutdown Shutdown Shutdown Shutdown
19.08.2024 34 Shutdown Shutdown Shutdown Shutdown
26.08.2024 a5 [
02.09.2024 36 1
09.09.2024 | 37 B
16.092024 | 38 "
23092024 | 39 |
30.09.2024 | 40 — o — Y
07.10.2024 M Maintenance Maintenance Maintenance Maintenance
14.10.2024 42
21.10.2024 43
28.10.2024 44
04.1.2024 45
T.1.2024 46 Maintenance Maintenance Maintenance Maintenance
18.11.2024 47
25.1.2024 48
02.12.2024 49
09.12.2024 50
16.12.2024 51
23.12.2024 52 Shutdown Shutdown ‘Shutdown Shutdown
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Activity international collaboration - TPC technology R&D

Activity collaboration: Pixelated readout and Pad readout from IHEP and LCTPC collaboration ArXiv. (2023)2006.08562

. : NIM A (2022) 167241
 Large Prototype setup have been built to compare different detector readouts for Tera-Z ArXiv (2022)2006.085

« PCMAG: B < 1.0T, bore @: 85cm, Spatial resolution of 0,,<100 pm JINST 16 (2021) P10023
e (Collaboration implement improvements in a pixelated readout TPC for CEPC TDR

JINST 5 (2010) P10011
NIM A608 (2009) 390-396
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Many thanks!
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