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Highlights of Recent Progress

* Please review the excellent summary by Arnaud Steen in CMS Week
Upgrade Plenary June 24
« https://indico.cern.ch/event/1045072/

* Since then, a few more highlights
* Tender bids for the absorber steel opened. Deliberations ongoing
* ECON-T-P1 submission made
* ECON-D spec working document released
* First 8” modules made in IHEP Beijing with V2 (non-stepped-holes) hexaboards

* Re-optimization report completed
* See https://edms.cern.ch/document/2594682/1
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Beam seen in the hexaboard! This has been confirmed by moving the table vertically. There seems to be signal for LIA offset between 11 and 8, with 9 being
probably the best in time. LIA offset 7 is quiet.

Attachment 1 of 1: D357529F-1F66-48D2-8597-1CD14FASE6IE Jpg 4310515 B
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH
COMPACT MUON SOLENOID COLLABORATION
URL : http://cms.cern

Dr. Karl Gill
CMS HGCAL Pra/zcr Manager

Principal Applied Physicist
CERN - EP Department
CH - 1211 GENEVA 23
Switzerland

Tel. +41 75 4114712
E-mail Karl.Aaron.Gill@cern.ch

December 15, 2021

Subject: Certification of qualification the HGCAL Module Assembly Centre at
IHEP, Beijing

To whom it may concern,
1 am writing as Project Manager for the CMS endcap calorimeter upgrade project
Module IHEPOO1 Module IHEP0OQ2 (HGCAL) to certify that the silicon module assembly conter (MAC) at ILIEP Betjing, lod
by Prof. Huaqiao Zhang, has been qualified for the HGCAL project as ready to move into
“® eeee———. . the Pre-Series phase of construction.

HGCAL will replace several of the present CMS sub-detectors: the silicon/lead endcap
pre-shower detector, the lead: crystal endcap calorimeter, and
the plastic/brass endcap hadron calorimeter. HGCAL is a novel sampling calorimeter,
based on a large-scale deployment of silicon modules (a grand total of approximately
26000 mstalled plus 5% spares), positioned between dense layers of absorber. The silicon

will by d with plastic scintillator tiles instrumented by silicon
photomulhpllers (SiPMs) in regions of the detector where particles arrive with lower
intensity.

The qualification of the IHEP Beijing MAC has been completed on time to meet the
corresponding project milestone. The MAC is set up in a Class 1000 clean room that is

dedicated to this facility and all of the equip for mass production of silicon mod
for HGCAL has been installed in the clean room and c issioned. This equip
ludes a gantry machine for d module bly, a wire-bondi hine, an

optical inspection and coordination measurement machine, and a silicon module test-
stand. The THEP 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.

which will be used for the i ion of larger p: ype ies (‘cassettes’) of the
HGCAL detector. The pre-series phase will exercise all the handling, the tooling, and the
QA/QC procedures associated with large scale module assembly and testing. It will also
permit a deep study and ct ization of the rot f the p; ies modules with
large statistics.

W;};lan to start the pre-series assembly in 2022, once the component parts are all
ble, and beyond the pre-series, we look forward to ramping up the IHEP Beijing
MAC for full-scale mass production.

Yours faithfully,

£ Lo

Karl A. Gill
CMS HGCAL Project Manager

35 B IAGEJE B4
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* 5 modules ship box

4 Modules were accepted by Fermilab on 13 Apr.
for cassette test
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HE5CMS XL FRPAS: EXARTR. 2B LE, 4LE6R
1. Measurements of Higgs boson production cross sections and couplings in the diphoton decay channel at sqrt{s} = 13 TeV, HIG-19-
015, JHEP07(2021)027 = Ae AT H R METTAL. N3 LF i
2. Measurements of production cross sections of the Higgs boson in the four-lepton final state in proton—proton collisions at sqrt{s}
=13TeV, HIG-19-001, EPJ.C 81 (2021) 488 = At AT KM Ak, NI XL F /. MFHIRE

3. Search for invisible decays of the Higgs boson produced via vector boson fusion in proton-proton collisions at sqrt{s} = 13 TeV, HIG-
20-003, Phys.Rev.D 105 (2022) 092007 & A6 FTH K T #k . BIEDATEIR R A
4. Search for low-mass dilepton resonances in Higgs boson decays to four-lepton final states in proton-proton collisions at vs = 13

TeV, HIG-19-007, EPJ. C 82 (2022) 290 & fE AT LK M FTdk . 3R L w48
Search for singly and pair-produced leptoquarks coupling to third-generation fermions in proton-proton collisions at sqrt{s} = 13 TeV,
EX0-19-015, PLB 819 (2021) 136446 = AL FT A R A2AE AT EK A A, X F R/, MATERE ,

6. Observation of tW production in the single-lepton channel in pp collisions at Vs = 13 TeV, TOP-20-002, JHEP 11 (2021) 111 3 A& P a%,
RABESHEREA, LERE, MAFTH., FEARAE

7. Search for single production of a vector-like T quark decaying to a top quark and a Z boson in the final state with jets and missing
transverse momentum at sqrt{s} = 13 TeV, B2G-19-004, JHEP 05 (2022) 093 = A8 Ff &k R A2 ATBR A A, LF R/, WA F A%

A% ‘
8. ?%pprtr?}it%ofie Higgs boson by the CMS experiment, HIG-22-001, published by Nature = Pf B KM Tdk, NIRL TR, &
B FA%IRS
9. Evidence for WW/WZ vector boson scattering in the decay channel 8vqq produced in association with two jets in proton-proton

collisions at sqrt{s} = 13 TeV, SMP-20-013, Submitted to PLB, arXiv:2112.05259 = & AT B KT #k. N3 L F %

10. Measurement of the Higgs boson inclusive and differential fiducial production cross sections in the diphoton decay channel with pp
collisions at sqrt {s}= 13 TeV with the CMS detector, CMS-PAS-HIG-19-016 ZREFTH AR M Tak. AL FHmIE

11.  Search for CP violation in ttH and tH production in multilepton channels at sqrt{s} = 13 TeV, CMS-PAS-HIG-21-006 = fit P & K P& 77
#R. NI EFRE, BEFERS

12.  Projection of the Higgs boson mass and on-shell width measurements in H->ZZ->44% decay channel at the HL-LHC, CMS-PAS-FTR-21-
007 BAEPTHARMITAR, NI L FHhE. FHIRE

13. A projection of the precision of the Higgs boson mass measurement in the diphoton decay channel at the High Luminosity LHC,
CMS-PAS-FTR-21-008 & b FTH KM #k. WL F it ‘

14. %Q\[?/mggs; }AllLFhite Paper Contribution: Physics with the Phase-2 ATLAS and CMS Detectors, CMS-PAS-FTR-22-001 2 A& B 3 K PE 5T &K |

SR G b

15. A Study of the Single Hi&gs Modelling for Constraining Higgs Boson Trilinear Self-coupling in STXS (1.2) Measurements, CMS-NOTE-

2022-003 FAEATRIZSATEIRRAA, LFRE., FHIRE

BHRE L L FA R

E. Chapon et cl, Prospects for quarkonium studies at the high-luminosity LHC, Prog.Part.Nucl.Phys. 122 (2022) 103906
C. Wang et cl, Search for a lighter neutral custodial fiveplet scalar in the Georgi-Machacek model, accepted by CPC, arXiv:2204.09198
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Fabio Monti, HH Production at CMS, HiggsPairs2022: Higgs Pairs Workshop 2022, 30 May-3 Jun 2022, Dubrovnik (Croatia)
Mingshui Chen, Differential fiducial measurements next steps and combination, LHC-Higgs: The 18th Workshop of the LHC Higgs Working Group,
1-3 Dec 2021, CERN (online)
Duncan Leggat, Measurement of tW production in lepton jets channel, TOP2021: 14th International Workshop on Top Quark Physics (TOP2021),
13-17 Sep 2021 (online)
Hongbo Liao, Top quark physics at CMS, Lomonosov 2021: 20th Lomonosov Conference on Elementary Particle Physics, 19-25 Aug 2021,
Moscow State University, Moscow (Russian Federation) (online)
Ram Sharma, Standard Model and Electroweak Results from CMS, LISHEP2021: LISHEP Workshop on High Energy Physics, 6-8 Jul 2021, UERJ
(online)
DemE
Jin Wang, Higgs couplings and CP studies at ATLAS and CMS, CKM2021: 11th International Workshop on the CKM Unitarity Triangle, 22-26 Nov
2021, Univ. of Melbourne (online)
Vukasin Milosevic, Rare, Exotic, and Invisible Higgs Decays at CMS, TeVPA2021: TeV Particle Astrophysics 2021, 24-29 Oct 2021, Chengdu (China)
Zebing Wang, Searches for Axion-Like Particles at CMS, , TeVPA2021: TeV Particle Astrophysics 2021, 24-29 Oct 2021, Chengdu (China)
Muhammad Aamir Shahzad, Measurement of Higgs production and search for an additional SM-like Higgs boson in the diphoton decay channel
with the CMS detector, Higgs2021: Higgs 2021 Conference, 18-22 Oct 2021, Stony Brook, NY (online)
Fabio lemmi, Associated production of tt+HF at CMS, EPS-HEP2021: European Physical Society Conference on High Energy Physics, 26-30 Jul
2021, DESY and University of Hamburg (online)
Vukasin Milosevic, Searches for Higgs invisible, EPS-HEP2021: European Physical Society Conference on High Energy Physics, 26-30 Jul 2021,
DESY and University of Hamburg (online)
Anshul Kapoor, Performance of electrons and photons with the CMS detector at sqrt(s)=13TeV, ICHEP2022, 6-13 July 2022, Bologna Italy
Poster

Taoze Yu, Search for single T production, in T->tZ(vv) decay mode at CMS, Posters@LHCC: Students' Poster Session at the 2021 November LHCC

meeting, 18 Nov 2021, CERN (online)
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ICHEP poster: Measurement of silicon-sensor prototypes for the CMS
High-Granularity Calorimeter Upgrade for HL-LHC: Chaochen Yuan

- 2ESHEWIE KRS HGCal MAC status, Huagiao Zhang
= CLHCP: Hexaboard and DCDC design : Lin Zhen

= CLHCP: Status of HGCal module assembly center qualification at IHEP:

Yong Liu
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Jin Wang, 2019.10-Z %4 Higgs diphoton group MC contact J;_J/aéI,EZ CMS Conference
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10. Ram Krishna Sharma, 2019.12-Z 4> EXOTIC physics group

MC contact convener

11. Joshuha Thomas-Wilsker, 2020.09-%& %>, ttX L3 convener

12. Chu Wang, 2020.10-% 4 Higgs diphoton group MC contact ~ Anshul: CMS e/g YHconvener

13. Anshul Kapoor, 2020/9-2021.9, Egamma POG, Egamma ID,

L3 convener . .
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15. Vukasin Milosevic, 2018.9-2021.9, Higgs PAG Trigger L3

Convener

16. Jianguo Bian, 2011.7-2021.8 MC =4 FBCVEGPY Bx & A

42



CIK

=+
75

- BEEFTCMSHBERERRFREERIFISLINT, ECMSESHZ N HIsHT
'TE%?&U%E%EE%EPMEE%%@L HESSINFRFSHoHT, BUSTHI
ISR

- ERBHESHITRREEEZERE, &FF (BR)

ANERAIRSREF. BXFIVEEFRER, KREFENE
BRED BT SEYIRAIATREERR, JIHER D U PSR

FRFEZRIWRIERM, B35~ ERIWV +2jets AR RIITIZRIE N SEIGIIE
1

- HEICMSShIESsEEINEHEINF], S8eprEiZ 7HGCALSEIEE
o SESENETRE, BREEXR, FEREERIARMARE]

- EREBETTCMSESHIESREERRLIANE

- CERIhEFTHREEELR

+ FECERNS SREISHAA XA
 REBHEEERERRE
- RPCEImfil&ZBFF

= 4b

SREATAA R TFEBfI RS, NEmML B FEHRITRIETERE T ERER.
202157 BB T SRNmARECENIN, 1L T /Rl R BT FRIR I
2022F W) Hn RN T EHLRE, EEEHR.

43



44



	CMS实验Run-2数据的物理研究
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	拟开展研究工作 – 希格斯自相互作用研究 
	CMS Run2 Higgs联合分析
	CMS Run2 Higgs联合分析: 双希格斯
	CMS Run2 Higgs联合分析: 单希格斯
	CMS Run2 Higgs联合分析: 其它贡献
	希格斯产生截面测量
	幻灯片编号 11
	幻灯片编号 12
	ttH多轻子末态的分析
	幻灯片编号 14
	希格斯质量测量灵敏度@HL-LHC
	幻灯片编号 16
	幻灯片编号 17
	寻找希格斯奇异衰变过程
	幻灯片编号 19
	幻灯片编号 20
	标准模型过程测量及其它
	幻灯片编号 22
	幻灯片编号 23
	其它正在进行中的物理分析
	CMS硬件项目
	中国高粒度量能器项目主要承担任务
	HGCal实验室建设
	高粒度量能器硅模块生产
	高粒度量能器硅模块生产
	建立了硅传感器测试平台
	高能所成功生产第一块8寸硅模块
	高能所成功生产第一块8寸硅模块
	8寸模块实验束测试
	完成了北京硅模块中心站点认证
	为费米实验室小批量生产4块硅模块
	RPC后端触发电子学
	进展概括
	学术成果及交流
	物理分析文章发表8篇、1篇文章投稿中，PAS 6篇
	国际学术会议报告 13个（大会报告5个）
	硬件项目文章及会议报告
	高能所CMS合作组任职
	总结
	备用资料

