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“Higgs Scrutinizing production and decay kinematics of
the Higgs boson using its golden decay channel”
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PRD 104(2021) 052004

Full Run-2, 137 fb-1

Also: comprehensive
study of CP structure and
anomalous couplings
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Submitted to PRD Phys. Briefing
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— Higgs boson could be a mediator between SM and DM sector

CMS-PAS-HIG-20-003

— Detection would require it to recoil against a visible system
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June2021 CMS Preliminary

i 7 TeV CMS measurement (L <5.0 fb™)
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H7TeVXEZ 2 )5, LHC—HEBAE BRI 5EBZSHT
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St 62E 7 RIS EATCwwwE Hi 1 57 5 17 FR 1)
FFmlysrAi, 15 2IWyH) 3 AL :

o 0 =15.44 £0.05 (stat) £0.84 (exp) £0.12 (theory) pb

PRSI :

o MadGraph5 aMC@NLO 0+1 jets at NLO: 15.44 +1.24 pb
o POWHEG with “NLO competition” scheme: 22.45 £3.21 pb
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Description Wgamma cross section
Contact Person Andrew Michael Levin (PEKING-UNIV)
HN SMP-19-002 =»

Approval for SMP-19-002 : Wgamma cross sectior

Speaker: Jie Xiao (Peking University (CN))

Full Run 2
CMS-PAS-SMP-19-002
PRL 126(2021)252002
CMS 13710 (13 TeV)
c T T T T T T T T T r
0 Pil Dat
% 10° .Z;eup ;e-?n?iuced Y E
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CMS: anxiv: 2002.09902 for 13 TeV
8 TeV (19.7 fb-1):

observed(expected) significance is 3.00 (2.10).
13TeV (35.9fb-);

observed(expected) significance is 3.9 (5.20).
aQGC limits and fiducial cross section are also reported

Combined observed(expected) significance is 4.74 (5.50).

ATLAS: arxiv: 1910.09503 for 13 TeV
8 TeV (20.2 fb-):

observed(expected) significance is 2.00 (1.80).
13 TeV (36.1fb-"):

observed(expected) significance is 4.16 (4.10)
Fiducial cross section is also reported

Description Zgamma + 2 jets production in EWK processes and aQGC
Contact Person Fengwangdong Zhang (PEKING-UNIV)
HN SMP-14-018 =

8TeV PLB 770 (2017) 380

Description Zgamma vector boson scattering

Contact Person Meng Lu (PEKING-UNIV)

HN SMP-18-007 =»

13TeV, 2016
JHEP 06 (2020) 076

Description EW Zgamma plus 2 jets at 13 TeV full run 2

Contact Person Ying An (PEKING-UNIV)

HN SMP-20-016 =»

Full Run2 5\ViP-20-016

PRD 104 (2021) 072001
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M 20164 13TeVxf 5, 58TeVEUR XS
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o Xtk S E VU Yu IR (- 5 25 H tH A a m FR A
JE KL AT B R N, fipre-approval, approval

I Description Wgamma + 2 jets production in EWK processes
EHi' M Contact Person Daneng Yang (PEKING-UNIV)
N » —— > -14-
Full Run2 537 EKE\ 6 % o

8TeV JHEP 06 (2017) 106

Physics Letters B
Volume 811, 10 December 2020, 135988 Description Wgamma vector boson scattering
Contact Person Qianming Huang (PEKING-UNIV)
HN SMP-19-008 =

of electroweak production of Wy with 13TeV, 2016

two jets in proton-proton collisions at 1/s = 13 CMS-PAS-SMP-19-008
TeV PLB 811(2020)135988

B PTELHCP2020. ICHEP2020 k< FAENCMSERAR= R TEZ —BAER.
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First evidence for the EW production
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in the semileptonic channel
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Approval of SMP-20-006 : Measurements of the scattering of polarized same-sign WW bosons

Speakers: Aram Apyan (Fermi National Accelerator Lab. (US)), Mr Jie Xiao (Peking University (CN))

"
"

VOLUME 69, NUMBER 18 PHYSICAL REVIEW LETTERS 2 NOVEMBER 1992

On the Precise Formulation of the Equivalence Theorem

Hong-Jian He and Yu-Ping Kuang
CCAST (World Laboratory), P.0. Box 8730, Beijing 100080, China
and Institute of Modern Physics and Department of Physics, Tsinghua University, Beijing 100084, China®
Xiaoyuan Li

CCAST (World Laboratory), P.0. Box 8730, and Institute for Theoretical Physics-Academia Sinica, Beijing 100080, China
(Received 19 May 1992)

A systematic analysis of renormalization schemes and a general proof of the precise formulation of the
equivalence theorem are given in the R; gauge for both the SU(2);, and the SU(2) xU(1) theories. The
precise formula for the modification factor Cmed is obtained, and a convenient particular scheme in
which Crnoq is exactly unity is proposed. Cmag in other schemes are discussed up to one loop in the heavy
Higgs boson limit.

SRRt L@ dER . 2/NEEER (1992):
Longitudinal weak boson scattering... is one of
the most important processes to be studied at the
Superconducting Super Collider and the CERN
Large Hadron Collider. #1735 &7 B & LHC A
BT 5% H) e BB R P P R
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CMS-PAS-TOP-20-002
JHEP 11 (2011)111
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Leptoquarks and the third generation

10 November 2020

A report from the CMS experiment

CERN News

CMS sets nevw bounds on the mass of
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Silicon module assembly centre:

3 MACs qualified (UCSB, IHEP, and NTU),
now has a green light to order a

¢ SiPM market survey closed. Moulded tile prototyping well advanced. Machined cast tile prototypes made and
under test, and tileboards development and test advancing well

* SiPM-on-Tile light yield results consolidated from different tests. Inputs collected for the optimization of the
overall layout, and calibration procedure being studied for end-of-life with lower S/N

* Tilemodule assembly: automated tile wrapping and tilemodule assembly equipment is working in the TACs

* HGCROCv3 is under test and the analogue results very encouraging, some issues with new digital elements to be
understood, and packaging has suffered delays

* ECON-T-P1 submitted. ECON-D design well advanced and reviews being planned. Schedule updated to be more
realistic. ECON-T-P2 planned. ECON design and verification team stable. Looking how to further consolidate the
depth of the team

are close (CMU and TTU), and TIFR

(*) see additional material
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Till Martini, Ren-Qi Pan, Markus Schulze, Meng Xiao, “Probing the CP structure of the top quark
Yukawa coupling: Loop sensitivity vs. on-shell sensitivity”, arXiv: 2104.04277, Phys. Rev. D 104,

055045
E. Chapon et cl, Perspectives for quarkonium studies at the high-luminosity LHC, ]

DOI: (In Press in Progress in Particle and Nuclear Physics,
available online 1 September 2021)

J. Tao, Searches for additional Higgs bosons at the LHC, DOI: , PoS
(LHCP2021) 077

Sitian Qian, Conggiao Li, Qiang Li, Fangiang Meng, Jie Xiao, Tianyi Yang, Meng Lu, Zhengyun You,
Searching for heavy leptoquarks at a muon collider, arXiv:2109.01265, accepted by JHEP.

Tianyi Yang, Sitian Qian, Zhe Guan, Conggqiao Li, Fangiang Meng, Jie Xiao, Meng Lu, Qiang Li,
Longitudinally polarized ZZ scattering at the Muon Collider, arXiv:2107.13581, Phys.Rev.D 104 (2021) 9,
093003.

Meng Lu, Andrew Michael Levin, Conggiao Li, Antonios Agapitos, Qiang Li, Fangiang Meng, Sitian Qian, Jie
Xiao, Tianyi Yang, The physics case for an electron-muon collider, arXiv:2010.15144, Adv.High Energy
Phys. 2021 (2021) 6693618

Conggiao Li, Ying An, Claude Charlot, Roberto Covarelli, Zhe Guan, and Qiang Li, Loop-induced ZZ
production at the LHC: an improved description by matrix-element matching, Phys. Rev. D 102, 116003
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Antonis Agapitos, ATLAS + CMS Searches for Di/Triboson resonances (VV/VVV/Vh/Zy/Hy,
3y), LHCP2021, 7-12 Jun 2021,

Ying An, Electroweak production of Zy and two jets at 13 TeV and constraints on
EFTs, SM@LHC2021, 26-30 Apr 2021

Andrew Levin, Standard Model physics results at CMS, Moriond/QCD2021, 27 Mar—3 Apr
2021

Emilien Chapon, “Exotic phenomena in CMS” , ECT workshop: Heavy Ions and New
Physics (ECT-Heavy-Ions 2021), 20-21 May 2021, Villazzano (Italy)

Emilien Chapon, “Heavy flavour and correlations”, VI-th International Conference on
the Tnitial Stages of High-Fnergy Nuclear Collisions (Initial Stages 2021), 10-15
Jan 2021, Rehovot (Israel)

Fabio Monti, Resonant and non-resonant HH channel, SM@LHC2021: Standard Model at
the LHC 2021, 26-30 Apr 2021, Video only (Virtual World)

Duncan Leggat, CMS Highlight talk 3: tW results, LHC-TOP2021: LHC TOP WG meeting,
19-21 May 2021, CERN, Video only (Virtual World)

Joshuha Thomas—Wilsker, Experimental results on tt+X, LHCP2021: 9th Edition of the
Large Hadron Collider Physics Conference, 7-12 Jun 2021, Paris (Virtual World)
Junquan Tao, Searches for additional Higgs bosons at ATLAS+CMS, LHCP2021: 9th
Edition of the Large Hadron Collider Physics Conference, 7-12 Jun 2021, Paris
(Virtual World)
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10. Andrew Levin, Precision measurements of diboson differential and total cross
sections, MBI2021: Multi-Boson Interactions 2021, 23-27 Aug 2021

11. Searches for heavy BSM particles resulting in boosted final states at CMS,
BOOST2021, 2-5 Aug 2021, Xudong Lyu

12. Boosted jet tagging in CMS, ML4Jets2021, 6-8 Jul 2021, Conggiao Li

13. Hongbo Liao , “Top quark physics at CMS ”, Lomonosov 2021, 19-25 Aug 2021 , Russia
14. Duncan Alexander Leggat, Measurement of tW production in lepton jets channel,
TOP2021: 14th International Workshop on Top Quark Physics (TOP2021), 13-17 Sep 2021
(Online)

15. Ram Krishna Sharma, Standard Model and Electroweak Results from CMS, LISHEP2021:
LISHEP Workshop on High Energy Physics, 6-8 Jul 2021, UERJ (Online)
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Xuelong Qin, Angular analyses of B meson decays at CMS, FPCP2021, 7-11 Jun 2021

Hanwen Wang, Measurements on Higgs boson width and anomalous couplings with on—shell and off-
shell production in ZZ—>41, FPCP2021, 7-11 Jun 2021

Xudong Lyu, Searches for heavy resonances decaying into Z, W, and Higgs bosons at CMS,
Pheno2021, 24-26 May 2021

Jie Xiao, Searches for new physics in events with leptons in the final state in CMS,
Pheno2021, 24-26 May 2021

Ying An, Vector Boson Scattering results from CMS, DIS2021, 12-16 Apr 2021

Jin Wang, “Calibration and Performance of the CMS Electromagnetic Calorimeter in LHC Run 2” ,
TIPP 2021 International Conference on Technology and Instrumentation in Particle Physics, May
24-28 2021, Canada (Online)

Hanwen Wang, Measurements on Higgs boson width and anomalous couplings with on—shell and off-
shell production in ZZ decay channels at CMS experiment, TeVPA2021, 25-29 Oct, 2021

Xuyang Gao, Search for new physics in dilepton final states with CMS Run 2 data, TeVPA2021,
25—29 Oct, 2021,

Zebing Wang, Searches for Axion—like Particles at CMS, TeVPA2021, 25-29 Oct, 2021,

Qilong Guo, Searches for heavy resonances decaying into Z, W, and Higgs bosons at CMS,
SUSY2021, 23-28 Aug 2021

Qun Wang, Vector boson associated with jets in CMS, EPS-HEP2021: European Physical Society
Conference on High Energy Physics, 26-30 Jul 2021

Cheng Chen, Searches for heavy resonances decaying into Z, W, and Higgs bosons at CMS, EPS-
HEP2021: European Physical Society Conference on High Energy Physics, 26-30 Jul 2021

Antonis Agapitos, ATLAS + CMS Searches for Di/Triboson resonances (VV/VVV/Vh/Zy/Hy, 3y),
LHCP2021, 7-12 Jun 2021,
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14. Junquan Tao, Searches for additional Higgs bosons at ATLAS+CMS, LHCP2021: 9th Edition of the
Large Hadron ColliderPhysics Conference, 7-12 Jun 2021, Paris (Virtual World)

15. M. A. 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 (Virtual World)

16. Fabio Iemmi, Associated production of tt+HF at CMS, , EPS-HEP 2021, 26-30 Jul 2021, DESY;:

17. 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)

18. Vukasin Milosevic, “Rare, Exotic, and Invisible Higgs Decays at CMS” , TeVPA2021, 24-29 Oct
2021, Chengdu (China)

19. 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)

20. Taozhe Yu, Search for single T’ production in T’ —>tZ(v v) decay mode with CMS, 21-27 March,
Moriond EW 2021
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Duncan Leggat, Measurement of tW production in the semileptonic
channel in pp collisions at 13 TeV with CMS, LHCP2021: 9th Edition of the

Large Hadron Collider Physics Conference, 7-12 Jun 2021, Paris (Virtual

World)
Taozhe Yu, Posters@LHCC , Search for single T' production in T'->tZ(vv)

decay mode at CMS , 18 Nov 2021, CERN, Geneva;
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o WK H 53452021 CMS Young Researcher Prize

YOUNG RESEARCHERS PRIZE 2021

Marco Lucchini Meng Xiao Andrew Gilbert

Congratulations to Andrew Gilbert, Marco Luccini and Meng Xiao for winning the CMS Young Researchers Prize
for 2021!

https://cms.cern/news/cms-young-researchers-2021
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For allowing the Legacy processing to benefit from the most recent framework developments in the area of parallelisation of event
generators.
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For her leadership of and crucial contributions to the Physics Dataset and Monte Carlo Validation group, and in particular her
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