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 Zhe Li, The design, production and QC of GEM electronics board for CMS MEO project, 10" China LHC Physics Workshop, Nov. 14-17, 2024, Qingdao
. Zongsheng He, GEM chamber assembly and test for CMS MEO project, 10" China LHC Physics Workshop, November 14-17, 2024, Qingdao

« EAEM, CMS SEE TR KA GEM RIS FN T, 5+ — a4 et ARSI E Tt <, 2023.10, Jbig

. Chuqlao Jiang, CMS-GEM upgrade progress and GEM assembly at PKU, The 9th China LHC Physics Workshop, 2023.11, Shanghai

* Zheli, CMS-GEM MEQ electronics board design, prototyping and production plan, The 9th China LHC Physics Workshop, 2023.11, Shanghai

o FMVNE, MTDIUHZEE, 20234 ECMSH EHLI, 2023.7 Lif

« ET#%, MTD sensor module assembly, 20234FECMSH [EH 218, 2023.7 LifF

* WangJin, MTD sensor and assembly, The 9th China LHC Physics Workshop (CLHCP2023), 2023.11, Shanghai
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ZIIEHGCal

SLt e Bt Fit p
GE1/1 GE2/1 MEO
Numbers* 288 (=2X36X4) 288 (=2X18X8) 216 (=2X18X6)
prototyping 2013-2017 2014-2022 2014-2023
plan I ateh production 2017-2019 2022-2028 2024-2026
Install&commission 2018-2020 2028-(?) 2027-2029

CMS-China Contributions

Production and test of all
electronic boards(GEB)
Participate assembly, test and
commissioning at CERN

Design, production and test of all
electronic boards(GEB)

Assembly and QC of ~1/8 GEM
detectors at PKU, Participate
assembly, test and commissioning at
CERN

Production of FR4 frames,
mechanical structures, etc

Design, production and test of all
electronic boards(GEB) , Assembly
and QC of ~1/5 GEM detectors at
PKU, Participate assembly, test and
commissioning at CERN

Production of FR4 frames,
mechanical structures, etc

* CRRNES %=

2l

i

B X BN module 5 X B3> module R #5450
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=  BTL will be attached to the inner wall of the BTL
Tracker Support Tube (BTST).

= BTST dedicated design to accommodate BTL
* Cold volume shared with Tracker (TRK).

BTL Segmentation :
= 72trays(36in@x2inn)

= 331k readout channels, 165k LYSO bars, organized i\
in 6 Readout Units per tray.

* Tray dimensions: 250 x 18 x 2.5 cm

= Trays supported by rails mounted on I-beams on
the inner wall of the BTST.

= BTL volume separated by cover plates from Tracker.

1) Front End electronics, segmented into six
Readout Units (RU)

2) Cooling tray, providing mechanical
support, CO? cooling pipes.
3) Sensor layer, segmented into modules (12

modules per RU with 2 sensor modules
each) 37

e
L




BTL modules

* Mechanical design details defined and unchanged since last AR :
— Tray segmented matching RU, mechanical fixture of cooling pipes.
— Copper housing provide mechanical and thermal interface of modules to cooling.
— Modules consist of LYSO + SiPM (sensor module), connect with flex to FE board.

*  Thermo-electric coolers (TECs) on SiPM package for enhanced thermal management.
BTL detector module

BTL module
BTL sensor module

Copper housing FE connector FE board LYSO SiPM TEC

Cooling plate

\ Readout Unit :

1 Concentrator Card

12 Modules
24 sensor modules



