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Chinese physicists participated
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MoU’s for LHC experiments

2004 Agreements signed by
MOST & CERN

This agreement shall be in force for an initial period
of five years from the date of its signature by the
Parties. It shall thereafter be renewed automatically,
each time by a new period of five years, unless ...

COOPERATION AGREEMENT

between

THE GOVERNMENT OF THE PEOPLE'S REPUBLIC

EHEE

JROPEAN O

¥

R

concerning

The Further Development of Scientific and Technical
Cooperation in the Research Projects of CERN

2004

ARTICLE 10
Duration

This Agreement shall be in force for an initial period of five years from the date of its

signature by the Parties. It shall thereafter be renewed automatically, each time by a
new period of five y

s, unless written notice of termination is given by one of the

nother period, at least

PParties to the other, or the Parties have agreed on its renewal by a
six months prior to the renewal date.

ese and

7 2004, in the C

Done in duplicate, at Geneva on 17 Febr
languages, both texts being equally authentic.

For the European Organization for
Nuclear Rgsﬁard\ (CERN)
/

e
iatidny '
7\%@,‘;:/ fodty””

Dr. Liu Yanhua Dr. Robeft Aymar
Deputy Minister of Science Director-General
and Technology

For the Government of the People’s
Republic of China

2030

ANNEX
to the Co-operation Agreement
between CERN and the People’s Republic of ¢
(Article 2 d)

Participation of Chinese Institutes and Universities
in i s

L. Particle Physics Activity:
Most of the experimental particle physics in China is carricd out at the
of High Energy Physics in Beijing, which operates a national facility. Ch:

at CF re involved in LEP experiments, now they participate in all the
(ALICE, ATLAS, C and LHCb)

Institute

periments

The Shanghai Institute of Ceramics has produced the crystals for one of the LEP
experiments, later on the ETH in Zurich supported its R&D on crystals for use in LHC
experiments. China is further involved in the construction of muon d
associated electronics, as well as in electronics for pixel and semi-conduct
detectors.

The successful construction and recent upgrade of the Be
Collider as a major national project has proven that China k
industrial capabilities to make valuable contributions to international proj
he Lt

Participating Institutes and Universities:

1) Hua-Zhong Normal University, Wuhan/Hupei (ALICE, NA49)

2) Institute of High Energy Physics, Beijing (ATLAS, CMS, LHCb, OPERA)
3) Lanzhou University, Lanzhou/Gansu (ATLAS)

4) Nanjing University, Nanjing/Jiangsu (ATLAS)

5) Peking University, Beijing (CMS)

6) Shandong University. Jinan/Shandong (ATLAS, OPERA)

7) Shanghai Institute of Ceramics, CAS, Shanghai (CMS)

8) Tsinghua University, Beijing (LHCb)

9) University of Science and Technology, Hefei/Anhui (ATLAS, CMS)
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MoU’s for LHC experiments
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MOST & CERN

2013 Two Committees organized 2015 First CLHCP
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CLHCP 2015-2022

2015 USTC: 182 participants 2018 CCNU: 322 participants

The 1* China LHC Physics Workshop»=December,19-21,2015 USTC,China
I

SR ﬁm%ﬁti

2016 PKU 281 part|C|pants 2019 DLUT: 314 participants

BSThe™n d(‘ L WoTKSIop(CEHCP-20T6 0F6—PeKing-Umiv

2020 THU: 453 participants (online)
2022 NINU: 520 participants (online)
2022 NINU: 400 participants (online/on site)




ENEPELHCHIEES The 9th China LHC Physics Workshop

(CLHCP2023)

Nov 15 - 20, 2023
Shanghai

Asia/Shanghai timezone

* 467 participants
Overview
Call for Abstracts ¢ 255 a bSt ra CtS
Timetable .
Contribution List ¢ 1 pu bl IC |9Ctu re

L E LHC Pposg 2 The

Book of Abstracts

9th China LHC Physics
. . ®
Registration 32 plena ry talkS WOl'kShOp (CLHCPZOZS)
Participant List
s A ® 184 pa ra I Iel ta I ks Wednesday, 15 Novembersz}i)23 -Monday, 20 November 2023
anghai
Venue
Transportation 37 HF/H I/QCD
egistration Fee an BOOk Of AbStl'aCtS
Easmzzntt rc\)/letllz'iod ’ 50 TeV
Previous CLHCP 46 Theory
Organization Committee
Wechat Group 51 Instrumental

Proceeding Plan (&ii£X
%) e 22 posters

Speaker Notice
(Important)



Chinese groups @ LHC

CMS LHCb
Institute: 11 Institute: 9
Authors: 41 Authors: 132

ALICE ATLAS
Institute: 5 Institute: 9

Authors: 39 Authors: 127




A fruitful year of physics

* Based on data collected from RUN1+RUNZ2, RUN3 is coming

— LRI ATLAS / Y. Wu (R &) hEAYE AR | CMS /K. Yi (HE)

BEESHIREZRS|: https:/a
CLHCP2022L13k, ATLASHEAMRIUEE(EES (Primary Author)

&% 62 RHITINE (BEBHER)

PRk 52211 A BEHIATFER

A3 29 BEIE (Conference Note) o RIS 2B 3CE, 1RarXiv, 1HPAS
LR =YN Public Not B}
chAEL R e S el o AP AL | 4SO, 2BarXiv, 1HPAS

RN SRR YRR
*IEENERT, PEESEES (DITERSEA. XEBRFES)
HERFA (EEolA. SRERRES)
* MR BIMERS, BHSIEESY

FrEE TR - 1BarXiv, 25BPAS

HEOMHE 1 arXiv

Y. Wu @ CLHCP2023, Shanghai 2023.11.16 18

By EE - R, 1HEarXiv

WE—EXERE. FENERBEHER LHCb / H. Li (#71A)

2023F FAEE + SHYMEDI TR

\
ALICE / S. Zhang (K1) SERRIAE (LTSHERE) | RIERRE, LEEERRSERE,

- == spay,  WNEFHQIRTSREBE K- PRL 131 (2023) 131902 (Editors' Suggestion)
« 2022/12-2023/11, ALICEX & XX E56 Q BIWE 0 okimi 23S, 4000005 vEE T
s J/p FY AFHIREK= A JHEP 08 (2023) 093
- FEAESRRI10FILX, HHE17.9% ( A#EE4.8%, MO&ALLE2.9%) C  WEBSTFEET 19 N BEHABRBT TMDs LHCb-PAPER-2023-022, to be submitted to JHEP
D J/ —9(28) KEG=ERME LHCb-PAPER-2023-023, to be submitted to JHEP
4 =1 7 \Syn = 5.02 TeV f pPb REEHMERIRS D+ #1 DF =4 arXiv:2309.14206, submitted to JHEP
* PEMEERKIEX N ERTXE REEHpPb RBPMNBEN FHANTRIEREE arXiv00000, submitted to PRL
381372 B - oo FEPH CP IR PRL 131 (2023) 171802
° q:liléﬂﬁlm (IR) XEQ% CPREE £/ B* > D* h* IENE CKM yf arXiv:2310.04277, Submitted to JHEP
?ﬁ WWE B? - D,,(2536)FK* JHEP 10 (2023) 106
« $1%1S2023”, “QM2023"E RFIEFREIN, FAREL201 BO > DOOGIEEH BY - DOOPHENL LB JHEP 10 (2023) 123
FMWE| Cabibbo MHFIREEFHREMQIEFHBERRENE arxiv:2308.08512, Submitted to PRL
SRFIRE MWE ) - ! D M E; - B D;RE arXiv:2310.13546, Submitted to EPIC
}E AY > A(1520)ptp~ WAL PRL 131 (2023) 151801
#E LHCO BREAFE W > D +yFZ - D'y CPC 47 (2023) 093002

KT EAS) CLHCP2023, 2023% 116168 7 WZYIE o oo mimshisl 502 Tev Wit 2 HEF4RE 1X0v2308.12840, subittec to HEP



WLCG in China

« Tier2 sites

« BEUING-IHEP site for ATLAS, CMS and LHCb; CCNU site for ALICE

. Ti

« Running as a leadership site for quality of service

« Computing Resources at IHEP sites: ~110k HS06, Storage: ~4.7PB

er3 sites; PKU-T3, USTC-T3, etc.

« New sites for LHCb will be ready

T1@IHEP: 3k CPU cores, 3PB disk and 10PB tape

T2@LZU: 3k CPU cores and 3PB Disk storage

Approved as proto-T1 by WLCG MB in Dec. 2022

The data challenge test is ongoing with WLCG and LHCb
LHCOPN & LHCONE member for LHC and other experiments

Volume (PB)

o N

)]

SN

S
L WA BEIJING-IHEP
17 Tier2 (ATLAS, CMS, LHCb)

Transfer Volume From&To BEIJING Sites

ATLAS
CMS
LHCb

2019 2020 2021 2022

Job Walltime Consumed by LHC at BEJING Sites

[N
(€]

=
o

ATLAS

(€]

CMS

WallTime (million hours)

LHCb

o

2019 2020 2021 2022



Plenary talks

L. Xu (ATLAS), F. W (CMS), Z. Yang (LHCDb), X. Li (ALICE)
Dete CtO r U pg ra d e R. Zl;\ang (Machine I?engrning) o |

+ talks in Instrumental Session

 Challenging conditions, state of the art technologies/Machine Learning
Slgnlflcant contributions, along W|th the increase of |nst|tut|ons/members

Run 3 Run 4 ¢ Run § ==

WUIEUEWWEEEWE/

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

ALICE 7x10%7cm~2%s~1 (HI) ALICE Higher lumi.
Small-scale upgrades Major upgrades
LHCb 2x10*3ecm~%s™1 LHCb 4 5x10%cm25-1

Upgrade |b Upgrade Il



Physics at LHC

« Search for physics beyond the Standard Model

arXiv:2301.06581

Report of the 2021 U.S. Community Study
on the Future of Particle Physics
(Snowmass 2021)

- Use the Higgs Boson as a Tool for Discovery

- Pursue the Physics Associated with Neutrino Mass
- Identify the New Physics of Dark Matter

_Und LC e Accalaration: Dark E | lnflati

- Explore the Unknown: New Particles, Interactions, and Physical Principles

- Flavor as a Tool for Discovery

« Understand the nature of the strong force



The Standard Model is re-confirmed

ATLAS-CONF-2023-004

Overview of m, Measurements

I FERCoMRIAen, | ATLAS Preliminary o=
,,,,,,,,,,,,,,,,,,,,,,, Vs=7TeV,46fo" L
Roﬁt{“?) - mm
- AL — e
s ¢ =
ATLAS 2017 b | ]
EPJ-C 782,110 (2018) @ Measurement  S—
[Dstat. Unc. i
ATLAS 2023 WTotal Unc. b
s work 7 "1SM Prediction -
80200 80300 80400
m,, [MeV]

« Observations of WWy,WZy, 4-top

« Top mass precision 0.2%

« as(my) precision 1%, ....

Plenary talks
C. Zhou

+ talks in Theory/TeV Session

Standard Model Total Production Cross Section Measurements

10*

103

102

10t

Status: February 2022

80 jib ATLAS Preliminary
Theory
Vs=7813Tev
LHC pp Vs =13 TeV
s _ Data 3.2 - 139fb~!
A0
o
Ao LHC pp V5 =8 TeV
A Data 20.2-20.3fb™*
LHC pp Vs =7 TeV
o BBl Data 45-46f0!
S o {u o
& a A
o oo
2~
i~ o total -8 o O
2o Ao
e VBF =
Kl/:,‘l-l N
- N o o g
VH A
o A
ttH n
(x0.3) wwz
~02g
PP w z tt t Wit H WW W2Z ZZ tttW ttZ titt
t-chan s-chan WWV

tot.



E weights / GeV

Ew-Bkg

Use the Higgs Boson as a Tool for Discovery

n-shell ~ gégHgIz'IZZ
gg—+H—-ZZ myuly

* Precision: mass, width, couplings ...

2
off-shell ~ gégHg HZZz
gg—H* =77 (21112)2

- Rare processes: HH,H — Zy,H — uu, ccC ...

CMST = 3.2%37 MeV
Nat. Phys. 18 (2022) 1329

s>
i
N
-<

T e X ATLAST = 4.5732 MeV
80: ATLAS ; | mBOOO,CN|IS A L \é' T 138| ﬂ? (1\3 Tev:) —25
- Vs =13 TeV, 139 fb" - F H~>Zy m =125.38 GeV ¢ Data E
C All categories ] 2700();,”' categories — S4B 7; PhVS. Lett- B 846 (2023) 138223
70K In(1+S44/Bgg) Weighted sum ] S [ S/S+B)Weighted 3 .
r e ] 56000; = Ex%oergﬁa%ngn:wg e 75% prCCISlon
ooF- Phys. Lett. B 809 3o — Welghied
- “ ¥y (2020) 135754 5 000F . E
50:, : ( ! %3000» C=20 E
- Data oo, JHEP 05 (2023) 233 H- uu
40— — Sig+Bkg Fit 3 1000 E ror 10 (19 16v)
r E .~ T T T T T T T T | ® LN S B B B B B e B B
- (?3 7005 ATLAS -¢-Data g 0:) 10°F CMS 4 Data EHom 1
3 N 600 Vs=13TeV, 139fb" — Total pdf = T 107F postfit Wzjew [Eov
£ 5000 H — up, In(1 + S/B) weighted :S:?gna;;df 3 10°F VBF-SR Run2 W Top quark [EDiboson ]
-28 g & 400E- ' 3 1°F m,-12538Gev ~ —VBF  —ggH
e SR I IR I WS R 3 E E
115 120 125 130 135 140 145 £ 3005— 3
m,, [GeV] g 200 E
100~ 3
Plenary talks N Se e T '
. . 0+_lr LJ%\L++’ [ 5+¢¢‘¢ 0 0
X. Sun, N. Lu, Y. Liu g T X 525 ,
. . o T ‘ . . . . ) . . Q 1sp -
+ talks in TeV Session 110115 T80 125130 135 140 145 150 185 160 & ogr oo
m,, [GeV] © 2 4 6 8 10 12

Phys. Lett. B 812 (2021) 135980

JHEP 01 (2021) 148 VBFPNNbn




Ovpp-Decay pp Collisions

Direct searches ={

- Majorana neutrinos, heavy neutrinos . PR _
W L . 7 Upper limits on the
., E - 1 heavy neutrino mixing
. . . N ! b { element |V,y|? at the
 SUSY particles, extra Higgs particles T e e e
/w/%\ ) =& 1 mass my.
q2 qo m,s: . . 95 i
° " S ii: ¢ Heavy Neutrino Mass my (GeV) CMS b E
« Dark Matter particles CERNFI (-HEIfi i) & Wit . SIEES
Phys. Rev. Lett. 131 (2023) 011803, Editors’ suggestion & Featured in Physicsy;
 Exotics.... B combination with direct detection N

 vector mediator — spin independent interaction in direct detection

Not yet ...

-37
& 107 g ™3 — Dijet
E c| Dijot, 139 fo"; JHI

EP 03 (2020) 145

°e’ ° 5. 10738 7 T overia mo e 21 oy st
Sensitive to new particles up to ~TeV S 0 - =N
Té 10740k T ﬂ\ 2 &= i resonance
© 12_43 % DarkSide-50 QF MIGD = ‘-? ) 112006
14| ]
10—45 ;,
Plenary talks 104} :
G. Li, D. Xu, N. Zhou, Y. Liu, C. Shen 10" E v o, s o o
+ t a | k S i n T h e O ry S e s S i O n 13749 gi?ri:::r;]igll:a?;?i/: c1L, direct detection limits at 90% CL 1?
1 10 102 10° ATL-PHYS-PUB-2023-018

m, [GeV] 15



ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

August 2023 Vs =13 TeV
Model Signature  [Lar(m') Mass limit Reference
. v - T ——r—— - T T . v
3. @—o%) Oe.p 26jots EP™ 140 1.85 m(E))<400 GoV 2010.14293
monojet  1-3jets £l 140 |4 [8x Degen.) 0.9 mi)-miis)=5 GeV 210210874
RBR, R—qa¥) Oep 2-6jots EP 140 F mi)=0 GeV 2010.14203
sl % F Forbidden 1.15-1,95 mei’)=1000 GeV 201014293
28, Brqqwiy Ve 2.6 jots 140 F3 2.2 m(¥})<600 GeV 2101.01629
28, B—qqUtOF] we. 2jets  EpP™ 140 I3 2.2 m(§})<700 GeV 2204.13072
B0, RrqqWZX) 0cm 71jets EP™ 140 | R 1.97 mii) <600 GeV 2008.06032
i ! SSep 6 jots ! 140 F 115 EImE ] }=200 GoV 2307.01094
28, geri?y 01 e 3b Epbe 140 3 245 m(¥})<500 GeV 2211.08028
SS e 6 jets 140 B 1.25 MR )Mt =300 GeV 1909.08457
b b,y O 20 Ep- 140 b, 1.255 m(i] <400 GeV 2101.12627
by 0.68 10 GoV<am(i & |)<20 GeV 2101.12527
Byby, by —+b¥5 — bAVY 0ep 65 !+t 140 by Forbidden 0.23-1.35 Am(§?, £7)=130 GeV. m(i)= 100 GeV 1908.03122
2r 2h Eb= 140 |5, 0.13.0.85 Am(Ts. 15)=130 GoV, mii})=0 GeV 2103.08189
AR 0 1epm 21 jet Ep™ 140 i 125 M) e1 Gev 2004.14060, 201203799
fiy, iy~ Whiy 1ep 3jets/t b EP™ 140 i Forbidden 1.05 M )=500 GeVv 2012.03799, ATLAS-CONF-2023-043
Ry, =t by, },—2C 1-2r 2jets/t b EP™ 140 i Fortidden 1.4 m{#,)=800 GeV 2108.07665
Ry, Ty —ectly 1 28, 2—ecky 0c.p 2¢ ET™  38.1 @ 0.85 mii})=0 Gev 1805.01649
Oec.pu mono-jet E’;""‘ 140 i 0.55 mif, ) -m()) =5 GeV 2102.10874
A, =B, B3 —z/n®] 1-2e.p 146  EP™ 140 i 0.067-1.18 m(¥2)=500 GeV 2006.05880
i, =iy + Z Bep 1h Eph= 140 s Forbidden 0.86 miE})=360 GeV, mii, y (i) )= 40 GeV 2006.05880
: 189 viawz Muitiple ¢/jots Ept 140 e 0.96 M) =0, wino-bino 2106.01676, 2108 07586
e, papa >ljet  Ebs q40 |kt 0.205 e )} =5 GeV., wino-bino 1911.12606
¥ii viaww 2epm Epe 140 e 0.42 mity) =0, wino-bino 1908.08215
¥ 7‘;’ via Wh Muiltiple ¢/jets Ephs 140 F3183  Forbidden 1.06 mit])=70 GeV. wino-bino 2004.10894, 2108.07586
o Wby viaZ, 2ep Bpts 140 5 1 1.0 m(7.9)=0.5(m(¥] )omii})) 1908.08215
E’;: | er, peri) 2r Ep~ 1s0  INNISRTRIoEE 048 meis)=0 ATLAS-CONF-2023-029
T Awdin, (-] 2ep Ojets  EP™ 140 7 0.7 med)=0 190808215
== we, =1 jot E',;““ 140 7 0.26 M)t ) =10 Gev 1911.12606
I, H—-hG[2G Oe p =3b Ephe 140 i 0.94 BRU — AG)=1 To appoar
dep Ojets Eb~  1s0 | 0.55 BRCE) — ZG)e1 2100.11684
Ocu =2largejets £~ 140 |7r 0.45.0.93 BR(TE — 2C)=1 2108.07586
2ep =2jets EP™ 140 I3 077 BRI — ZG) BRI — #(G)=0.5 2204.13072
Direct ¥ 1| prod., long-lived V| Disapp. trk 1jet Eiph= 140 by 0.66 Pure Wino 2201.02472
R : ¥ o 0.21 Pure higgsino 2201.02472
Stable § R-hadron pixel dE/dx Ep- 140 2 2.05 2205.06013
Metastable ¢ R-hadron, §—qgt) pixel dE/dx Bl 140 B [r(® =10 ns) 2.2 m(E7)=100 GeV 2205.06013
&, (G Displ. lep BpY- 140 & 0.7 1) =0.1ns 2011.07812
T 0.34 nf)=0.1ns 2011.07812
pixel JE/dx Kl 140 * 0.36 vy =10ns 2205.06013
KRS 125 XY ~zZe—tet Bep 140 Pure Wino 2011.10543
ViR, S - wwyzeeetwy dep Ojets  EpP™ 140 m(¥7)=200 GeV 2103.11684
8. 3-—.‘g,i‘,' A — quq =8 jots 140 2.25 Large 47,, To appear
R e Multiple 36.1 m(i])=200 GeV, bino-like ATLAS-CONF-2018-003
E i, i—sb¥; X] —» bbs > ab 140 Forbidden mE])=500 GeV 2010.01016
Ffy, Iy —=bs 2jets + 2 b 36.7 0.61 171007171
) ¥ 5 A .
B by, =gt 2e.p 20 36.1 0.4-1.45 BR(/, ~sbe/by)>20% 171005544
L 7 ov 136 1.6 BR( ) —+qa)= 100%, COSH, =1 2003.11956
R} IR IR, Byt X —sbbs 1-2e,p =6 jots 140 ot 0.2-0.32 Pure higgsino 2106.09609
2 2 2 2 g o o W 2 2 2 a a
*Only a selection of the available mass limits on new states or 107! 1 Mass scale [TeV]

phenomena is shown. Many of the limits are based on
simplified models. c.1. refs. for the assumptions made.



Indirect searches (CPV measurements)

Energy scale of NP via indirect search il 2eesenceos s any
> Sensitive to New Physics scale much higher than direct search: 1 — 10* Te\ : |

NP scale: A

c c
Al = o+ X) = Ao | St =5

v A
Energy scale for SM: v ~100 GeV

Flavor (quark)
LHC I :
Tevatron I log(Erée;gy) A em’ \lw., ] Compatible with indirect determination
‘ ‘ ‘ \ J e " :I |Sur|“m|e'2rl 111 i 111 1 \ | | 11 I(ex‘l‘:lllat(?LTOV\gsi: y = (65.5t%:%)° ‘C“K"'M"'f.“l'tt‘“‘e“r“’
2 3 4 5 6 7 1o s 0.0 0.5 1.0 15 2.0
» Statistics or precision essential for flavor program p
* NP scale, i.e. Dim = 6, proportional to {/statistics or 1/,/Uncertainty _
> Also “tasteful”, not only can tell if there is NP, but also tell properties of NP based Ta
on flavour it couples to 3 S ]
2023/11/20 W. Qian, UCAS 7 B (Alog ¢ = 1.15)
CMS 116.1 fb~!
$<% = (=50 = 19) mrad o
Plenary talk 007 o
W. Qian AT, = (0.082 £ 0.005) ps™! ATLAS 99.7 b~
+ talks in Theory & HI/QCD/HF Session 00%s 63 01 01 03
/¥ K[rad]




Indirect searches (rare decays)

Bgs) = utu”

LFU in b » s€*£~ decays

e Deviations mostly gone

14F LHCb Rg  low-¢¢ =0.994%00%
9fp?! Ry central-g? = 0.949+908

L2 Rg: low-¢> = 0.927+0%%%
. Ry central-g® = 10274007

EPM-ZS1 -006 e 383 t%:
Hﬂ?g (2022) 041801 —— 3.09 tgﬁ
Brrioas CMoHLHCE o 2693
ﬁlb&%ow) 098 - 2877
JcHhEnPsOd (2020) 188 - 29470
kr!-ll.?g (2017) 191801 - 3.0°0%
ey g h 3082014
1 2 3 4 5

B(B; — ww) [107]

Plenary talk
J. He

+ talks in Theory & HI/QCD/HF Session

0.8
t gl\a;[ta ¥ =16,p=0812 0 =02
0.6 [PRL 131 (2023) 051803]
Ry low-¢*> Ry central-g*> Ry low-¢° Rp- central-g
- - —
R, Belle
1.1 < g><6.0 GeVct
Ry Belle
0045 < g2 < 1.1 GeV/c*
Ry, Belle
—_— ]
10< g2 <60 GeVct
o R, LHCb 9 fb!
0.045 < g2 < 6.0 GeV¥/c*
Ry LHCb9 b
11<¢*<60 GeV¥ct
1 2 R 3
[PRL 128 (2022) 191802] K

after Dec 2022

q < q
Precision at 5-10% b s
0(1%) LFUV still possible t t
28R ERS, B8 LETMRER zly* ‘
The road ahead will be long and our 4

climb will be steep

Rg = 0.78%336 2002 [cwms, BPH-22-005-PAS]

X 14+ [JHEP 05 (2020) 040]

ol
1.0:
o8] “
06l LHCb -

R — B(H, —» Xu*u™)
X B(H, > Xete™)

g

i) LHCb
% 500 —+ Data 9 fb
s — Total it
S 400 e B Kt
: Combinatorial
8
£ 300
=}
5 200
g
© 100

0 E= € 1

5200 5300 5400 5500 5600

m(K*utu-) [MeV/c?]

i LHCb j Ry <-mnr.1qu>’l

>c N i- Data

2200 1 W :
g %

8 ?

=100 ! :
O k=

5000 5500 6000
m(K*e*e”) [MeV/]



° ° °
Heavy ion collisions R B o
'\\/' ALICE Preliminary o h o = = [ ALICE Preliminary ) it k]
= r p-Pb VS\w=502TeV  mk* *0() 1 2 il pPb\5y=5.02TeV % pp) vk
D oL 40-60% (VOA) CK O xAR) ] v L 40-60% (VOA) * A(R)
¥ L Template fit + . g - Template fit
L v
&) *"' + x — o
a r L ] — 005 AT —
SRS .l- AT + — S 2 s +I‘+' + | i
. > st | ] TR A + 1
« QGP effects also in small system? & R -
Q In . |1 .
or # g or =
a1 1 PR Y 1 ] ; 1 1 1 i
0 2 4 6 8 10 0 1 2 3 4
P, (GeV/c) pT/ nq (GeV/c)

« Fragmentation processes universal?

e In eTe™, the heavy quark turns into a heavy hadron primarily through the universal
fragmentation mechanism.
e Chance that heavy quark recombines with another parton is power suppressed.
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The definition of new phyS|CS e In pp, AA, low pr heavy baryon/meson ratio is found to significantly deviate from ete™.
iS too Conservative in our f|e|d7 e Explained by recombination (easier to form baryon) in a parton-rich environment.
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Hadron spectroscopy

arXiv:2306.07164 submitted to PRL
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Evidence of T;j¢; (4000)° in B® - ] /@K

»BC - J /K2 and B — J/ppK™ are related by isospin symmetry

Zhihong Shen
Liming Zhang

» Joint amplitude fit performed assuming isospin symmetry except for lesl (4000)°,
with significance of 40 (5.40 under isospin assumption)

[PRL 131 (2023) 131901]
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>T$31(4000)° and thsl(4000)+ are likely to be isospin partners



Prospects

« With higher and higher luminosities from LHC/HL-LHC

- precisions
- rare processes
- accessible of higher CMS energies

« Experiment/Theory interplay is of special importance

Plenary talks
B. Yan, H. Li, W. Ke, G. Li, H.-J. He
+ talks in Parallel Sessions

LHC Luminosity (pb_l)

arXiv:0909.5213

uu Resonance Reach (gesr = 1)




Working hard for our future

e*e” Higgs (Z) factory

Ring length ~ 100 km

Y CEPC Accelerator TDR

Operation mode ZH V4 W*W- | &t
Vs [GeV] ~240 | ~91.2 | ~160 | ~360
Run time [years] 7 2 1 -
L /1P [x10%4 cm2s™] 3 32 10 -
CDR [Ldt[ab",2IPs] | 56 16 2.6 -
(30 MW) ’ : :
Event yields [2 IPs] | 1x108 | 7x10'" | 2x107
Run Time [years] 10 2 1 &5
30MW | L/IP[x103% cm2s] | 5.0 115 16 0.5
B L/IP[x10%cm?s'] | 8.3 | 191.7 | 26.6 y 0.8
S|somw | JLdefant2ips) | 20 | o6 L7 |
Event yields [2 IPs] | 4x108 | ,4946‘2 5x107 | 5x105
Both 50 MW and tt modes are currently
considered as upgrades.
Plenary talk

J. Wang
+ talks in Parallel Sessions

The CEPC Accelerator TDR covers
= Design, knowledge and progress of the CEPC

= Advancement of technologies that CEPC depends upon, delivered
through a comprehensive R&D program, HEPS experience,
international contributions and cooperation

= |nnovative ideas and future upgrades to make the CEPC state-of-
the-art as time moves forward

=  Cost of the CEPC

International Technical Review International Cost Review @ HK,
@ HK, Jun 12-16, 2023 Sept 11-15, 2023 s m project managemssit

® Accelerator

® Conventional facilities

Cﬁ?c‘ e
el pesit
'r"h“ml i 6\’\6\@
o

= Gamma-ray sources
= Experiments

= Contingency

CEPC Cost

P T — The CEPC accelerator TDR will
Domestic Civil Engineering Endorsed by CEPC IAC be released on Dec 15. 2023

Cost Review, June 26, 2023 Oct 29-31, 2023 —es -
when the author list is finalized
11/17/2023 4

Sign TDR to support CEPC!



CLHCP2023 program committee

CLHCP2023 local committee

Thanks to

Supporting staffs/volunteers
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