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Latest updates

* CEPC ECAL Weekly Meeting on TDR

* Indico on Sep. 6, 2024: https://indico.ihep.ac.cn/event/23509/
* Meeting Minutes

* Online note: https://note.ihep.ac.cn/cTyo)JQbeT3WDTfY6mm2LZw

* New agenda
* Part 1 on updates/status: electronics, mechanics, software, backgrounds, etc.
* Part 2 on Ref-TDR documenting: contributions and updates

CEPC Reference Detector TDR: Document preparations for the Chapter 6 (ECAL)
)

Convener: Dr Yong Liu (institute of High Energy s)

Electronics, mechanics, physics and software: Updates and Planning

Conveners: Jinfan Chang (&#:Ff7), Manqi Ruan (IHEP) , Shaojing R/ (5557 , Sheng-Sen Sun (Institute of High Energy Physics)
General updates O®©3m
Calorimeter electronics ®10m Speaker: Dr Yong Liu (Institute of High Energy Physics)
Speakers: Jinfan Chang (& #gFf7) , Wei WEI 2fir) , Xiongbo %3 YAN Xiongbo (& :6r) ECAL requirements ®3m

Speakers: Haijun Yang (shanghai J
Dr Yong Liu (institute of High Energy

g University) , Jianbei Liu (University of Science and Technology of China), Manqi Ruan (IHEP),

m Calorimeter layout and mechanics ®15m
Speakers: Haijun Yang (shanghai Jiao Tong University), Quan JI, Shaojing {&/§% (= 4¢F7) , Sheng-Sen Sun
), UNKNOWN 32 &, Weizheng Song (Institution of High Energy Physics), T FHl 3% (s#erf) , 184F 81 (=

ute of High Energy

Phys

Survey of ECAL technical options: SiW-ECAL, ScW-ECAL, crystal ®3m
niversity), Huagiao ZHANG (IHEP)
Yunlong Zhang (Uni

Speakers: Haijun Yang (sh
China), Dr Yong Liu (institute

™

& HSJ0906.pptx

Technical beam diati ibrati ®3m
m Calorimeter software ®10m Speakers: Baohua Qi (HeP), Fangyi Guo, Weizheng Song (Institution of High Energy Physics) , Zhiyu Zhao (TDLI/SJTU)
Speakers: Dejing Du (HEP) , Fangyi Guo, Hengne Li (South China University) , Ji-Yuan Chen (sJTU),, Sheng-Sen Sun (Institute - = o 2 = s
) - Crystal ECAL R&D and g critical issues Q®3m
of High Energy Phy , Weizheng Song (Institution of High Energy Phy , HER 7 (hERREARS i )
Speakers: Baohua Qi (HzP), Dejing Du (IHEP), Fangyi Guo, Huagiao ZHANG (IHEP), Ji-Yuan Chen (sUTu), Dr Yong Liu (institute

of High Energy Phy Zhiyu Zhao (TDLI/SJTU)

m Beam-Induced Backgrounds ®10m

N & Mechanics and Cooling
Speakers: Fangyi Guo, Sheng-Sen Sun (institute of High Energy Physics) , Weizheng Song (Institution of High Energy Physics) 9 O3m

Speaker: Shaojing R/ 5% (maeF)
Calo_BeamBkg.pdf

HfB AR B RE

Electronics ®3m
Speaker: Jinfan Chang (&#g6)

Physics performance related to calorimeters ®10m

Speaker: Mangi Ruan (IHEP) and physics per ®3m
Speakers: Fangyi Guo, Sheng-Sen Sun (Institute of High Energy Physics) , Weizheng Song (Institution of High Energy Ph:
Zhang
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¥ Latest Status

LTS
NS EART A

* ECAL electronics (Jinfan Chang)
* Finished a first estimate of the number of cables (power, optical fibres)
* Will be released as soon as the internal review is completed (in electronics group)

e ECAL mechanics (Shaojing Hou)
* Proposed a first design of assembly procedures for barrel crystal modules
* A separate progress report to be presented by Shaojing, as an action item of last week

* Beam-induced backgrounds (Weizheng Song)
e Simulation results with 2 running modes: 50MW Z-pole (23ns), 50MW Higgs (355ns)

 Software (Shengsen Sun)
* Ongoing work with longer crystal bars of 60cmx1.5x1.5cm

 Crystal calorimeter prototype: performance studies with beamtest data
* Updates on digitistation, data analysis; further meeting with CERN beamline physicists
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Weizheng Song (IHEP)

* Count rate: 650kHz — 1MHz in all energy h|ts : W0 tresno
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Beam-induced backgrounds: Higgs Weizheng Song (HEP!

* 50MW Higgs runs (355ns bunch spacing): updates from 30MW
* TID per year: ~4k rad for barrel crystals; 50k rad for endcap crystals

Barrel Module: BarID vs LayerID (raw hits)
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Weizheng Song (IHEP)

* 50MW Z-pole runs (23ns bunch spacing): new results
* Single beam only, not including pair production yet
* On average 115 GeV energy deposition in a single ECAL endcap within every 23ns
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~ Beam-induced backgrounds: Z-pole Weizheng Song (IHEP)

* 50MW Z-pole runs (23ns bunch spacing): new results

* Feedback from Haoyu: requires careful collimator design, to be discussed with
accelerator colleagues

e e e LA o o o e e e s e e S 7
W/O threshold

10° W/ 1MeV threshold § 105 -
. s W/ 2MeV threshold 7 E
10 3 10% =
3103 . 103
5 ‘ 510 Count rate: 8-34 MHz
Crystal ECAL Barrel 102 g2

TID: 1M rad per year

F | IV I N I P N |
0 1 2 3 4 5 0.0 0.2 0.4 0.6 0.8 1.0
Count / Hz 7 Radiation dose in 1 year / [rad] <@

T — . .
W/O threshold !

W/ 1MeV threshold ]
s W/ 2MeV threshold 3

Count rate: ~40 MHz
TID: ~200M rad per year

Crystal ECAL Endcap

2 0 1 2

Count / Hz 7 Radiation dose in 1 year / [rad]

09.09.24 Yong Liu (liuyong@ihep.ac.cn) CEPC Reference Detector TDR Weekly Meeting 7



Crystal calorimeter prototype Baohua Qi, Zhiyu Zhao, etc.

* Performance studies with beamtest data: updates in many aspects
* Better understanding of calibration precision (~0.5%): MIP and pedestal stability

* Observed and quantified crosstalk effects in ASIC neighbouring channels:
significantly improved energy linearity after crosstalk corrections (now within +1%)

* Updates in digitisation for crystal-SiPM and ASIC: ongoing crosschecks
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Crystal calorimeter prototype Baohua Qi, Zhiyu Zhao, etc.

* Performance studies with beamtest data: EM resolution ~ : & Zioer
* Observed significant impacts from beam momentum spread Ry R
* Much larger than 1% (an estimate for beamline lattice only) I rrr; E
* Due to upstream materials from beam instrumentation L eo .
(Cherenkov detectors, SciFi tracker for beam profiles ) * e L
* Momentum spread tends to depend on the beam momentum i | |
* Observed larger momentum spread in lower energy beams
- Requires quantitative results for further possible corrections * ’ : . *

* Discussions with CERN beamline physicists
* Will share with us the existing beamline simulation results
* Scheduled a remote meeting this evening for further discussions



Ref-TDR documenting: Chapter 6 on ECAL

* Updates on major contact persons of ECAL sessions

* Survey of ECAL technical options
 SiW-ECAL: Haijun Yang, Huaqgiao Zhang (synergies with CMS HGCAL)
* SCW-ECAL: Yunlong Zhang (prototyping and beamtests)
* Crystal: YL and Huaqiao Zhang

* Electronics: Jinfan Chang

* Mechanics + cooling: Shaojing Hou

» Software: Shengsen Sun



