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CMS and France-China collaboration
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» Data-taking started in 2010 --- 16 years ago! |CMs __ gmormsos
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2024, 13.6 TeV, 1222 fb™"
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HL-LHC TECHNICAL EQUIPMENT:
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since 2007 --- 20 years!

* First visit of IP2] CMS scientists at IHEP in 2006 Summer'<)),
* Pre-FCPPL workshop at IHEP in December 2006
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CMS in FCPPL/N: 20 years of exchanging people + ideas

IHEP-1P2l: Collaboration started in 2007 (one of the longest-lived in FCPPL)

» On virtually all aspects touching photons in CMS: ECAL calibration and performance, photon
identification, direct photon measurements, discovery of a Higgs boson and measurement of its
properties, theoretical interpretations, HH/HY searches and searches for new diphoton resonances

» Since 2007, FCPPL-financed exchanges have benefitted over 20 people (IHEP and IP2| postdocs
and doctoral students), some for multiple visits

» Making possible significant contributions to ~50 CMS published papers/public results
» And support in establishing 2 co-PhD theses financed by prestigious scholarships (CSC, Eiffel)
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** Precise measures with full Run 2 data : strengths, (self-)couplings, CP, XS, mass and

ggH

VBF

VH
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IHEP-IP2l: Higgs bosons discovery and its properties

** Discovery and measurement of a Higgs boson (2012---)
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IHEP-1P2I: lighter d|photon resonance searches

» Many BSM models (e.qg.
2HDM, NMSSM) predict

additional Higgs bosons :

some of which could
have masses < 125 GeV

See dedicated talk by
Benjamin Massoteau
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IHEP-IP2I: non-resonant and resonant di-Higgs searches

CMS

¢ HH: probes Higgs self-
coupling, and also
sensitive to BSM

¢ Search for non-resonant
and resonant HH: bbyy,
WWyy and HH/HY
combinations (2018-

v Non-resonant and

resonant HH—bbyy:

Run2 and Run3

See Eva Didier-Esteve’s talk
“Search for non-resonant

HH—>bbyy with Run3 data”

v Non-resonant and

resonant HH>WWyy:

Run2

See Mingshui Chen’s

talk “Search for

X—>HH—> WWyy at CMS”
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IHEP-IP21-PKU collaboration since 2026

» PKU joined IHEP-IP2| collaboration since 2026: common interests in Higgs boson properties,

searches for non-resonant and resonant HH (HY) See Chen Zhou'’s talk “Combined
Higgs boson measurement at CMS”

> 2025-2026 team:

v IP2I (7): Jessy DANIEL, Eva DIDIER-ESTEVE, Suzanne GASCON-SHOTKIN, Maxime GOUZEVITCH,
Benjamin MASSSOTEAU, Alejandro SALINAS DELGADO, Christian VEROLLET

v IHEP (9): Javlonbek BAKHROMOV, Tianyu CAO, Guoming CHEN, Mingshui CHEN, Fabio IEMMI, Tahir
MUNIR, Shaowei SONG, Junquan TAQO, Jin WANG

v PKU (2): Chuxue YANG, Chen ZHOU

» Current focus: Standard Model Higgs boson measurements through the H->yy channel,
non-resonant and resonant HH/HY searches with one H->yy and searches for low-mass
(<125 GeV) Higgs boson in the yy channel

» 2026 FCPPL grant “CMSHIGPHO” requested to support
v IP2| student Benjamin’s 1-month stay at IHEP
v IHEP student Tahir’'s 2-month stay at IP2|

» Other source of financing:
v' CAS international student visiting grant: IP2| student Eva’'s 3-months stay at IHEP
v' CSC scholarship: PKU student Chuxue’s stay at IP2| for one year


https://indico.in2p3.fr/event/38713/contributions/174846/
https://indico.in2p3.fr/event/38713/contributions/174846/

CMS in FCPPL/N: PKU-IPHC-IP2] COIIabOrathn

PKU-IPHC-IP2I Collaboration started in
2015 as PKU-IPHC, then added IP21 in 2017:
Jeremy ANDREA (IPHC), Qiang Li (PKU) and
Nicolas CHANON (IP2l)

» Focus: Matrix Element and deep learning
techniques for top-Higgs and WW/ZZ scattering
leading to 6 published papers/public results

Vy

» Main results: ttbarH observation, Phys. Rev. Lett.
120, 231801 (2018); Full Run 2, Eur. Phys. J. C 81
(2021) 378, direct measurement of the top-Higgs

CO u p | I n g —— DNN (particle-based)
» Published two phenomenology studies: V i — —5 .

“Polarization Fraction Measurement in same sign =~ £ T :

WW scattering using Deep Learning”, Phys. Rev. D % WW scattering |

99, 033004 (2019), “Polarization fraction f: I .

measurement in ZZ scattering using Deep P~ T

Learning”, Phys. Rev. D 100, 116010 (2019) P e e
» Collaboration suspended in 2020-2021 but  PRD99,/033004 (2019)..

could be re-activated in the future
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CMS In FCPPL/N PKU-LLR collaboratlon

13757 (13 TeV) 348fb1 13.6 TeV
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Learn more in Tianyu Mu's talk and Ruobing Jiang's talk

Measured EW production of VBS ZZ, or Zy fiducial cross

> 2025-2026 team : Tianyu Mu (PKU), Ruobing Jiang (PKU), Qiang ~ Secor 20rees with SV prediction

Zy : for the first time in the context of latest framework of

Li (PKU), Claude Charlot (LLR) and Jean-Baptiste Sauvan (LLR) ﬁ:‘;eltcsﬂgi 2@6'3;563{556';6“(1@]21 g&?ﬁ:;:&%%?ivr:?;est 95% CL
» 2026 FCPPL grant “MultiBoson” requested to support _— Expected Observed
v’ 2-months stay for PKU students Tianyu and Ruobing at LLR Lower Upper Lower Upper
v' 1-month stay of Jean-Baptiste or Claude at PKU ’g B 182 T igi e }82 pods 131
» Other source of financing: . _701x 104 696x 10 —569x10¢ 54810
v'CSC grant: support Tianyu’s 1.5-year stay at LLR, in 2025-2026 o T T P
v'CSC grant: support Ruobing’s 1.5-year stay at LLR, starting in 2026 ¢, ~1.24 1.26 098 _ 1.00
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https://www.sciencedirect.com/science/article/pii/S0370269320307954?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269320307954?via%3Dihub
https://arxiv.org/abs/2512.08582
https://indico.in2p3.fr/event/38713/contributions/174845/
https://indico.in2p3.fr/event/38713/contributions/174843/
https://arxiv.org/abs/2512.08582

CMS in FCPPL/N: Summary &0
» France-China collaboration on CMS: a productive cooperation since 2007 \
v" IHEP-1P2I since 2007, now IHEP-IP2I-PKU in 2026
v" PKU-IPHC-IP2I between 2015-2019
v" PKU-LLR since 2020
v

ECAL calibration and performance, photon reconstruction and identification, SM measurements,
Higgs boson discovery and precise measurements of its properties, HH/HY searches and searches
for new diphoton resonances, HGCAL software -

» |HEP, IP2] and IPHC have hosted FCPPN/L workshop regularly contribute members
of scientific committee ;

CITY DATE

Beijing (IHEP) 12/2006

Lyon 04/2010

Strasbourg 03/2016
10

Lyon 07/2026
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