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* L1-Trigger/HLT/DAQ
Tracks in L1-Trigger at 40 MHz
PFlow-like selection 750 kHz output

— HLT permanent event storage rate
~7.5 kHz (200 PU)

Barrel Calorimeters
— ECAL crystal granularity readout at 40 MHz

— Precision timing for e/y at 30 GeV, for
vertex localization (H — gg)

— ECAL and HCAL new Back-End board

*  Muon systems
— DT & CSC new FE/BE readout
— RPC back-end electronics
- GEM/RPC16<]|n|<2.4
— Extended GEM coverage to| n| =3

Tracker

— module design for tracking in
L1-Trigger

— Extended coverage to |n| = 3.8
— Much reduced material budget

— Si-Strip and Pixels increased
granularity

MIP Timing Detector N

— Precision timing for PU mitigation
— Barrel layer: Crystals + SiPMs

— Endcap layer: Low Gain

— Avalanche Diodes

( Endcap Calorimeters

— 3D showers imaging for pattern
recognition

— Precision timing for PU mitigation

L —  Si, Scint+SiPM in Pb/W-SS D
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/ N Y l : N, \Y T EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH
1 4 O A A El COMPACT MUON SOLENOID COLLABORATION
|:| URL : httpil/ems.cern
>y /_‘\ :[: Dr. Karl Gitl Fully functional prototype silicon modules h: in the IHEP
» AY CMS HGCAL Project Manager Beijing MAC (in June and September 2021), using the latest prototype parts available,
l:l :': Principal Applied Physicist which’ included 8-inch silicon sensors developed together with Hamamatsu, custom
e SN - R ot circuit boards (“hexaboards”) developed at CERN, and custom ASICs (HGCROCv2 and

v3) developed by Omega P3, France). The modul bled at IHEP Beijing
then sent to CERN and have been used successfully in HGCAL system tests,

Tet. va1 73 4114712 including particle beam tests at CERN, in the autumn of 2021,

Eomait KerAasan GAl@cemh

E' )J—f » », N » :l: AH- }I » h) This certification of the qualification of the IHEP Beijing MAC means that the MAC is
N AN —_— December 15, 2021 now ready for the next step of assembling final prototype pre-series modules. The pre-
A) J series exercises should result in several hundred working modules (total from all MACS),
- Subject:  Certification of qualification. the HGCAL Module Assembly Centre at which will be used for the integration of larger prototype assemblies (‘cassettes’) of the
g

s i HGCAL detector. The pre-series phase will exercise all the handling. the tooling, and the
el QA/QC procedures associated with large scale module assembly and testing, Lt wil
rmit a deep study and fthe p i dul
large statistics.

—> . A ~ y 2N Y
/_‘\ = N » EI—:‘: 4,& N We plan to start the pre-series assembly in 2022, once the component parts are all
5( . ﬁ To whom it may concern, availible, and beyond the pre-cedes, we look forward 1o ramping up the [ETEF Beling
MAC for full-scale mass production.
I = l .
El b —_—) b riting as Project Manager for the CMS endcap calorimeter upgrade project

I am w
(HGCAL) to certify that the silicon module assembly center (MAC) at IHEP Beijing, led Yours faithfull
by Prof. Huagiao Zhang, has been qualified for the HGCAL project as ready to move into e
the Pre-Series phase of construction. < Z

/ 2 _H_A :l: H ‘_,_-l: HGCAL will replace several of the present CMS sub-detectors: the silicon /lead endcap
. Y 1 ;\ pre-sh, detector, the 1 ngstate crystal ic endcap i and Karl A. Gill
~y ':' ~yY the plastic/brass endcap hadron calorimeter. HGCAL is a novel sampling calorimeter, CMS HGCAL Project Manager
AR ) II]- ) I_L[ 9 based on a large-scale deployment of silicon modules (a grand total of approximately

ased on
26000 installed, plus 5% spares), positioned between dense layers of absorber. The si
ill be lastic scintil tiles i

90%4: R ~H4E4 (CuW) A& MM Kapton L= B CERN$ L R

corresponding project milestone. The MAC is set up in a Class 1000 clean room that is
dedicated to this facility and all of the equipment for mass production of silicon modules

j l - - D 2.4 for HGCAL has been installed in the clean room and commissioned. This equipment
/\ /\. ) / \ —‘I—[-l AN} includes a gantry machine for automated module assembly, a wire-bonding i, }I N N .
\ Y l \ optical inspection and coordination measurement machine, and a silicon module test- ) N e
—_— l:l ':I _:': stand. The IHEP Beijing team has been trained in how to use the MAC equipment, and
) they have practiced extensively on dummy module components before moving onto - ':[
using live components.
1:& N AR ‘_I_‘
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Joseph Incandela 2026/2/2 HGCal workshop_I- 4R H

B Upcoming 5% milestone: ~500 modules to go

Optimistic - based on
expected shipments

Conservative production estimates - based on known shipments today |

U

Projected total
modules completed

Projected total
modules completed

More optimistic total
modules completed

Max Rate Demonstrated in February in March both Feb and March
of Assembly | Consecutive Requires February
toDate |Days Rate Listed| Based on component availability of shipments to arrive

current shipments and assembly with
manageable rate

as planned and no
lapses in production

CMU 8/day 8/day 90 150 290
IHEP 16/day| 16/day| 80 150 280
NTU 8/day 8/day 60 160 270
TIFR 4/day 2/day 20 45 100
£ TTU 16/day 12/day 50 150 225
uUcsSB|  12/day 4/day 80 140 270
g Total for| Total for March| Max Feb + March
2 February 370 795 1329
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~ 204508/,

TEEETEER I 248/ B ALK,
= BE BT AR 77 T 500+ B kAR B

~ 1543/
~ 247N}

(~10m?) , FSERURIBALSFH) ~ 10%.

ABOUT NEWS

CERN news 2026/01/29

News »

Voir en frangais

Groundbreaking CMS calorimeter for
the High-Luminosity LHC

CMS has recently completed the first prototype slice of its innovative High-Granularity
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Grade Summary by Series

Series Vv Total Graded

MLF3WD 379
MLF3WC 159

All 538

Final Grade

A
B

|7

¢ W
Fn
0

100 200

MAC Total number Garade
A+B

IHEP 538 507 94.2%
CMU 230 216 93.9%
TTU 375 332 88.5%
UCSB 636 590 92.8%
NTU 772 697 90.3%
TIFR 2 - -

= count

151202647 H
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343 350
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Total_batchl Flatness with Grade Regions

== Standard (0.000mm)

— = Grade A: 99.96%
Grade B: 0.04%
Grade C: 0.00%
Mean: 0.05, Variance: 0.0003
Temperature: 25°C, Humidity: 54%
Total Events: 2500
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== Standard (0.000mm)

== Grade A: 96.38%
Grade B: 3.62%
Grade C: 0.00%
Mean: 0.07, Variance: 0.0003
Temperature: 25°C, Humidity: 54%
Total Events: 2487

CuW+Kapton
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== Standard (0.000mm)

== Grade A: 99.23%
Grade B: 0.77%
Grade C: 0.00%
Mean: 0.05, Variance: 0.0003
Temperature: 25°C, Humidity: 54%
Total Events: 130
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