ina LHC Physics Conference

The 10th Ch

Summary of CLHCP2024

L
2024 11.14 L& £ 5

N
e
R
P
i ©
N
S 2
LgL
c .S
>3
gl (W[

fa F

0
0
=
0
=
0
Tt
=
0
O
)
L
0
p
=
Q.
®
-
-
0
-
e
&
=
-
-
1
0
o
b

ke




CLHCP from 2020-now

Year Session Mode Organizer Participants
““““““““““““““““““ 0 e O THU 4
““““““““““““““““““ w2 % Online  NINURTHU S
“““““““““““““““““ 022 s OnlinciOmste  NINU  400+Onsit
““““““““““““““““““ w3 o omie  SITUTDLI 4

2



CLHCP from 2020-now

Year Session Mode Organizer Participants
2020 6th Online THU 451

< 520

Beyond the Standard Model Physics
2022 Jia Liu (X42) 400+Onsite
School of Physics, Peking University
2023 467
The 6th China LHC ir;%soigfz\évzogkshop (CLHCP2020)
Jia Liu _




ETREPELHCYIESIN (CLHCP2024 &)

Nov 13 — 17, 2024 a
IAREE BMZE|ILE (Aoshan Bay, Qingdao, Shandong)

Asia/Shanghai timezone

Overview

Organization Committee ® 41 9 part|C|pantS

Call for Abstracts %—FE':IJ LHC %fﬁé{\b‘(
Timetable e 272 abstracts (CLHCP2024 i k)
Contribution List Wednesday, November 13, 2024 - Sunday, November 17, 2024
My Conference ° 1 pUbll C I e Cture ILZRAE T 552 1LY (Aoshan Bay, Qingdao, Shandong)
.. My Contributions

Book of Abstracts

coietration e 30 plenary talks Book of Abstracts
Participant List

Venue (£15) e 160 parallel talks

Accommodation ({£7§)

'g?nsportation (B e 15 posters

Previous CLHCP A



Changes compared to the previous CLHCP

£ /\EPELHCHIEMiTS The 8th China LHC Physics Workshop

(CLHCP2022)
* Change of the FHEPELHCHIEES The 9th China LHC Physics Workshop
ame (CLFICP2023)
£ TEPELHCERIN (CLHCP2024 & 5)
SRNZFUERFE:

2024FF TR ELHCY)IE =1 The 10th China LHC Physics Conference (CLHCP2024)H  [E47)3%
FREEMBS=END, IWERKFER D, PESHFERERAFL (CCAST) SitRmAKFESEEMIEHATHIC
i, SIXBHEIF2024FE11814BZE118178 (11 B1381RE), £t aAILEEE TR ASEIRE
J& .

Jia Liu ®




Changes compared to the previous CLHCP

* [ntegration of theory and experimental talks

e Customized 12 theory parallel talks to join experimental talks

Thursday

Parallel 2 14:00 - ~16:00

HIGSS (1 alks: : Laniang MA (convener)
Speaker Institute Title

158+5  JanWang  SDU  Improved constraint on Higgs boson self-couplings with quartic and cubic power dependence in the cross section

12' + 3' Junquan Tao IHEP Measurements of Higgs boson properties and search for new resonances in gamma gamma final state at CMS

12' + 3' Yuji Li FDU/BUAA/IHEP  Measurements of Higgs boson production cross sections in the four-lepton final state at 13.6 TeV in CMS

12' + 3 Han Li SDU Simplified template cross sections for Higgs boson decays in H to ZZ* to 4| channel

12' + 3 Chengguang Zhang IHEP Measurements of Higgs boson mass and width at CMS

12' + 3 Ehsan Musajan USTC Measurement of the Higgs boson cross section and Width with the ATLAS detector

12' + 3 Chengyang Pan PKU Measurements of Higgs boson production cross sections in the di-photon final state at 13.6 TeV in CMS

12" + 3' Antonio De Maria Nanjing University Differential cross-section measurement of the Higgs boson decaying into two taus at the ATLAS experiment

Jia Liu ®



A fruitful year of physics study

— xR ATLAS/ Z.J. Liang (251Y)

CMS':F' = QHLWE /\1;?@:53 CMS/ Zhen
BITE AHIEEZRS|: https://atlas-glance.cern.ch/atlas/ — = =B ) == b S H EHEE
CLHCP2023 313k, ATIASHEHRRINEEEEFH (Primary Author) 2023. 11 EZESRFRMEER (221) U ( =
N o = li=H =1 iV,
ki 36 %gq:ﬂliﬁ (@EEEE) *Tﬁﬁﬁﬁlﬁﬂia Z%S‘Zi 2%arX|.v 275PAS
At b A N o FRAEEETRNE: 3FMNE, 1RarXiv, 2/PAS
BHERIWRER 45T (FEEposter) . SUPIEEESHR:  SENE ommecertcs) . THarXiv

FHXES=EHMERRIERT e BYJER: 1553785, 155PAS

*EENERY, PEAHEETS (OMTERRA. XEBNEES) o EEIFVHE: 2E=PAS

HERER (EEEMA. BEXERREF)
* BR BAUMERS, FRIFZIRFHES

Bit: 118XE, 48arXiv, 7&PAS

2022.11 ~ 2023 10ILFHER (161) . THENXE, SkarXiv, 4#PAS

FEMRHE 2024 EREIHESHYIERRITE

A L I C E/ X- M = Z h a n g CPIEIA BXRMB" - J/yr* CPIRIRER LHCb-PAPER-2024-031, #1&FSZPRL

2023%F12H - 2024F11H: ALICEARXE47R FETET aXERETEEA) - AK'K CPHIFTSR LHCb-PAPER-2024-043, B#F8ZPRL CERN seminar
(g.& H% HH) B? - ptp yIRERTMR JHEP 07 (2024) 101
e PEHFTZRERXEIR (HEHPhys. Rev. Lett. 25F) TG B* - DD K PRNBI (M) RBRIEFS  PRLIBCOH 1192 Editors’ suggestion
- G 19% (AEREEE5%, M&OALEE3%) BRRTLAL - 50" DO K- PRD 110 2024y Los1 10
BEREMA) » D*'D-AEZE THEP 07 (2024) 140
o BIETE12E . ANEPEETE3E SHFE = o550 mEETENE arXiv:2409.05440, EARFSEPRL
gfslo((zz436297))+f/;’§fg éﬂﬂﬁ ME%RS arXiv:2411.03399, E4#&F5Z Science Bulletin
pu. VTR . C /Y RMT:.,(2870) ' FEZEE, IRIEFCINEXIFRME LHCH-PAPER-2024-040, 4% FEZEPRL
fEHP. SQM. ICHEP%EFASIIRELZ0 AR LHCb/Y.X. Zhang S
(gﬁ *ﬁ ’ﬁ) BEEFIE  PoPbitiE ¢(25)5) /PR EENE LHCb-PAPER-2024-041, {${&FSZJHEP
pp W& YSMYGS) S EEIEMMEEK  LHCb-PAPER-2024-038, R IHEP
EHEsiiE asEarmmuE arXiv:2410.02502, JHEPEH#E

7 2024/11/14 TRTED , AT AT A FE F [ 12




Detector upgrade and performance

CMS Phase II upgrade

ATLAS/
Meil Zhao

ITK: Inner Tracking Detector

* All silicon with at least 9
layersup to |[n| =4

* Less material, finer
segmentation

Upgraded Trigger and Data Acquisition
System

eSingle Level Trigger with 1 MHz output
e Improved 10 kHz Event Farm

ATLAS Phase-2 Upgrade

\/~New Muon system
Inner barrel region with new
RPCs, sMDTs, and TGCs

HGTD detector: High Granularity Timing Detector
LGAD detector, high granularity and precise timing
i

nformation

Electronics Upgrades

¢ On-/off-detector electronics
upgrades of LAr Calorimeter, Tile
Calorimeter & Muon Detectors

® 40 MHz continuous readout with

Other upgrades
e Luminosity detectors (1% precision)
e HL-ZDC (Heavy lon physics)

Tasks of China group

L1-Trigger HLT/DAQ
https.//cds.cgrn.ch/record/2714892
https.//cds.cern.ch/record/27590
* Tracks in L1-Trigger at 40 MHz
* PFlow selec¢tion 750 kHz L1 output
* HLT output 7.5 kHz

* 40 MHz d3ta scouting

Calorimeter Endcap
https.//cds.¢cern.ch/record/22

93646 —

and precise

* Si, Scint+SiPM in Pb/W-SS

Tracker
https.//cds.cern.ch/record/2272264

* Si-Strip and Pixels increased //
granularity

* Design for tracking in L1-Trigger

» Extended coverage ton = 3.8

Barrel Calorimeters
https.//cds.cern.ch/record/2283187

» ECAL crystal granularity readout at 40
MHz

with precise timing for e7y-at3Q_GeV

* ECAL and HCAL new Back-End boards

Muon systems
https.//cds.cern.ch/record/
2283189

* DT & CSC new FE/BE readout
A * RPC Link-board

* NeMGEM/IRPC|1L.6 <n <24
» Extended coverage ton = 3

Beam Radiation Instr. and
Luminosity, and Common
Systems and

astructure

https./ ern.ch/record/
2020886

IMIP Timing DetectorI

https://cds.cern.ch/record/?2
296612

Precision timing with:

* Barrel layer: Crystals +
SiPMs

* Endcap layer: Low Gain
Avalanche Diodes

ALICE upgrade programs ALICE/Xuhao Yu %

The 10th China LHC Physics Workshop @ Qingdao - 17 Nov. 2024

LI!CI\? Upgrade I: a brand new detector

LS4: ALICE3

ECAL
RICH

Absorber
Magnet

LS3 upgrades
4 N

Cylindrical
Structural Shell

Muon chambers
FCT

FoCal-H
FoCal-E

Half Barrels

TOF
Tracker

Vertex detector

Higher luminosity (5xLg,n185) results in
» Higher rate, pile up, occupancy, fluence

New tracking system

LHCDb/
Xuhao Yuan

and Scintillating Fiber Tracker (SciFi)

RICHs: New optics + photon detectors
Calos: Reduce PMT gain + new electronics
MUON: new electronics

» VErtexLOcator (VELO), Upstream Track 7

Side View ECAL HCAL

SciFi ~ RICH2
Tracker

L
N
{

upgrade

\/ Readout‘ at the LHC To be upgraded %_,; T v s LHCb simulation
bunch xing rate (40 MHz) To be kept 5 25- 5 :,j:y
ALICE 2 ALICE 2.1 ALICE Detector channels R/O electronics DAQ § of " e Leptonic .
o e : No hardware trigger

LHC

LS3
2028

LHC
LS4

2034 2035

s

2031 2032

___ma

2022 2023 2024 2025

2021 2026 2027 2029 2030 2033 2036 2037

2024/11/17 The 10th China LHC Physics Workshop 2

8 2024/11/17

P I

Already saturated

Hadronic

@ Run 1&2

T

ca e b b b b by

25 3 3.5 4 4.5 5

Luminosity [ x 10%2 cm2 s
Xuhao Yuan, IHEP

» 15t GPU trigger in a HEP experiment



LHC computing in China

WLCG Sites in China mainland IHEP/ Fazhi Qi <y
o [ler-2 sites
BE | JING—IHEP (-’
s BEIJING-IHEP (ATLAS, CMS, LHCDb) Tier1 (LHCb) P
L N
s HK-CUHK(ATLAS) i N
: - Lanzhou™12 N\§ o—
e New sites in these two years o ‘fL('jiw N ST nerzmms,c}
. “ o oY - : S - MS, LHCb)
s Tier-1: BEIJING-IHEP (LHCDb) e ¥ wff L‘ v
. ] [ . -|  BEIJING-IHEP
m Tier-2: LZU-T2 (LHCD) e . _ATierngL[CE) \ IS J
s Tier-2: BEIJING-IHEP (ALICE) — N T (ATLAS)
) HK-LCG2
Tier2 (ALTAS)

s

IHEPCC & NHEPSDC ‘ 14



Collider physics as energy frontier

llHluminate
the

Hidden
Universe

Decipher
the
Quantum
Realm

Explore
New
Paradigms
In Physics

( Elucidate the Mysteries | { Search for Direct Evidence | [ Determine the Nature )
- of Neutrinos ' | of New Particles | of Dark Matter |

Reveal the Secretsof | | Pursue Quantum Imprints | Understand What Drives
he Tiggs Bosor ;' \ o New Phenomena ; Cosmic Evolution

PAT SE— e ae— US P5 report 2023



CMS

138 fb~1 (13 TeV)

S 1 t .05
- - g |2 : m,, = 125.38 GeV Wz. ]
nggs phySICS <
5 107F
B

& b

N T ‘Q -
10 -
PS E I h - .t .t h I' ¢ Vector bosons
arty nints to charm coupliings b hrdoneration fomion

108F pn .~ E
» i,x" iSecond-generation fermions

--- SM Higgs boson

TDLI/ Kun Liu IHEP/JinWang oo oo o

1-4:"| LR LR R RS LA R R : :
3 1.2F } 1.05F E
. S ] }{‘ """"""""" 1.00 ﬂ Z
® VH, H—cc direct constraints on the charm Yukawa coupling I e R T 08F 0.95¢ 3
_— ® CMSVH - cc O S Y R B vy
« 95% CL upper limit on signal strength 11.5 and on coupling modifier | k.| < 4.2. 107 1 10 107

® Leptonic decays ¢ _
« Combination of H—bb and H—cc, setting 95% CL upper limit on: |x./k,| < 3.6. = less than b- and Particle mass (GeV)

@ With bOth reSOIVeU (CIRAVER VAVLVIe AR WAV JGL (@] ] |a|_yoGo

= . . . = = = Merged-je
c-quark mass ratio 4.578, confirming Higgs coupling to charm is weaker than coupling to bottom. _ St,‘;z%‘:‘;ij‘;%
- Yuhao Wang's talk © Used GNN based c-tagging .
Stat. and sys. effect at a similar level ! . T o= Expecd 150
IIIIIIIIIIIIIIIIIII|IIII|IIII|IIII d : |‘ ATLAS : | OL
f_\TLAS | jgfssgeeg D s 1 Vs =13 TeV, 140 fb” b _ s ||
=13 TeV, 140 fb’ - - ) g ] -
V; H—>eb5/06 Eiiiiiiiif o < FL99T%RCLY bachond - oeeeesee £ ©® UyH-ce < 14 @ 95% CL (7'6 exp.) Gy 1
’ B ' - h 95% CL Intervals: : - L opsered 18-
0 lepton ar '-‘ Observed: [-3.6, 3.6] :' - ® Best SenS|t|V|ty E&Zﬁi‘l;ﬁ
gﬁ%’.iﬁiss'\l\/}l E “. - Expected: [-3.5, 3.9] ," E k 950/ CL o 2095‘72?3Llim3i(t)0n u35 *
1 lepton 3__ |‘ - |Kcyc|—|Kbe| : — @ | Cl < 3-4 @ (0] _1VH(H_)cE)
Exp.=17x SM B " " ] M I 1 = 2><1069M'S\ I L '1:?8|ft') ,'(1|3‘T'ev_)
Gbo. 21x SM - ! ] - ® Most stringent constraint to date 3 2% 10 or< 1200 Gov G e | Wied) ]
2=95%CL___].._. S — ™ 1.8x108F  DeepDoubleX W Z(cC)  mm H(bb) -
— ) i - 2 ailing Region W Z(pb) W H(co) |
Eisgtfsnx SM - A g ] S st o Z(cd) oﬁhe)r .
Obs.= 22x SM B Al / | 512 - - W(cd:i( )—208100 ]
1— |\ ,' — S == H(cc) x ]
Combination : 68% CL ' \ / i 1081 bziee = 1.0 ey =94
Exp.= 11x SM e AR N bbb S - - ]
O)t()g.=12x>< SM 0_ L1 | L1 h | il 1 :‘TM_J ] J. [ 1—4'| 1 |E | | I | [ ] @ BOOSted H _) CC (pTH > 300 Gev) 7'5)(105—_
—6 —4 —2 0 2 4 6 . . . . . 5x105;
95% GL limit on & y @ Boosted fat jets identified with DNN c-tagging o
° 5 KJ/K 5x10°%
VH(cE) ' b : : : : _ L e
Sufnitlecio SH2 ® First observation of Z — cc in hadronic collisions ~ sf———+———t—t——
TSUNG-DAO LEE INSTITUTE M K 7 iE el M 11 o g. unc.
Phys. Rev. Lett. 131 (2023) 041801 31" oA oy
40 60 80 100 120 140 160 180 200
. . Jet mgp [GeV]
Jia Liu 11 CLHCP2024 16th November 2024 %™



Jia Liu

Higgs physics

e New evidence to loop decay: i — Zy

H — Zy (ATLAS+CMS)

® Statistical combination of ATLAS and CMS results

<20_""I'"'l""l""l""
% :l | 1 1 1 | 1 1 1 | 1 T 1 | T T | 1 1 1 I T T 1 | I: E : ATLAS and CMS
& [ ATLASand CMS 1 % BF LHeRun2 N
» %F LHCRun?2 $ Data E 161 '
g [ Init+SB) weighted —— Signal + background : CMS
_g - -- Background - 14~ — ATLAS
D B ] Z
.-5)40_— — 12
[ B ] A
= a0k 3 10¢
5 - 8l
20__ —_ L
o a0 6r
fé 2F _
| B 4r
g 0 i
5 2f
_2_1451 | | l1£0I | | 11551 | | l1éol | | l1é51 L1l I1AOI L 1141.5 »
O 1 1 1 ! 1 1 L 1 1 1 1 1 1 1 1
Mz, [GeV] 0 1 2 3 4

Phys. Rev. Lett. 132 (2024) 021803

@ Best fit signal strength at 2.2 + 0.7 times the SM prediction

® The observed (expected) H — Zy significance is 3.4 (1.6) o
® First evidence of the H —» Zy decay

CLHCP2024

16th November 2024

IHEP/ Jin Wang




Di-Higgs searches

e Path towards understanding Higgs potential and BSM

Hi tal : H'H
A ERSIEAMNIAZR: Combination SDU/ Yi%l%nsLIizjor d

HH non-resonant combination HH resonant combination

138 b (13 T
——_— L T T T 1 T 1 T T T T
o) - I
= ﬁEPﬁ' * ﬁk ﬁj{‘ L j( 2 10k CMS ~e~ HH Combination
— C
T - ~o= HH — 4W/41/2W2t — = 2|
i .y — | E%ﬁ#ﬁﬁ“ﬁg T i HH — bb.WW — = 1] ved
ATLASTI H AR SRR A BER = =B 1 s
e - s i (merged-j
x I ~— HH — bb, v
Phys. Rev. Lett. 133 (2024) 101801 Phys. Rev. Lett. 132 (2024) 231801 T : HH b
S - <8 | ] | | = —— ' — T — 8_' 1- ) ) —e— HH — bb,bb (merged-jet)
—e— Observed limit (95% CL) C T T T T ] 2 [ 1L N Ty g e , o
ATLAS Expected limit 95%CL) | < [ ATLAS — '\Cnor;lbmted — zgg = 1gsL ATLAS \b/ 10 E N Narrow Width Approximation
Vs =13 TeV, 126—140 fb~! (MuH = 0 hypothesis) N 7= 4  WMuepion T BP — < g 3 1 —— Ob d limit (95% CL - S\ AL
. E Expected limit +10 ! 'Fvs=13 T.eV,.126—140 o' s Emis bET - : F Vs=13TeV, 126-139 fb served limi ( i ) pu b
oggF+VBF(HH) =328 fb = Expected limit +20 - HH combination . 5 L Spm_o ---- Expected limit (95% CL) (@) i
- 6 All other k fixed to SM —— Obs.: 95% CL [-1.2,7.2] ] S 104 [ Expected limit 10 -— P
S Obs.  Exp. - -=- Exp. (SM): 95% CL[-1.6,7.2] ] : =1 Expected limit +20 c107°F
HbLL + Eiss - } 10 14 S \ ; —: N = .
: L \\ 1" N 103 E— m i oo
Multilepton— i 17 11 4 - \\ l,"‘f’-‘il = - & 1 0 sl NS, TN
- 5 : \‘ ] : - : - :._ ' s PO U LT
- ; i O I Observed
bbyy| | 4.0 5.0 2+ 7 101:_ . O\ch; 4 | ---- Expected
bbt+T * 59 33 ’ 3 . F bbT*T" ‘ o 107" E__ ; L | . . —
1 E———— E ] Lo o . 3x10" 1 2 3 45
Combinedf— ¢ 2.9 2.4 - e 10°E —e— Combined
01 1 IEI-’I Ll 11101 L1 11151 Ll 12101 11 J2I51 L1 lslol Ll 13151 Ll 14!01 O _5 E ) I x | l | I I y I ‘ I ' l , TR lI I I mX [T(
- . 200 300 500 1000 2000 3000 !
95% CL upper limit on HH signal strength u K)
" mx Phys. Rev. Lett. 132 (2024) 231801

IHEP/ Zhijun Liang

Jia Liu .



Di-boson measurement

e Observation of WZ polarization and RAZ effect

USTC/Lailin Xu
Observation of WZ pol. and the Radiation Amplitude Zero effect

ATLAS, PRL133 (2024) 101802

Measurement
100 < pZ <200 GeV pZ > 200 GeV o o
foo 0.19 :tggg (stat) :!:88% (syst) 0.13 :1:883 (stat) :1:883 (syst) L% E ATLAS Bz E
Jor+10 0.18 :tggg (stat) :tg:gg (syst) 0.23 :1:8}2 (stat) :1:8(])8 (syst) aoo— 19 =18 TeV, 1407 ) -
frr 0.63 18:32 (stat) igfﬂ (syst) 0.64 :tgg (stat) 1882 (syst) 6003_ _
foo obs (exp) sig. 5243)0 1.6 (2.5) & i )
s aras T lowa | mwaz, First measurement of energy g ;
& 160 Vs =13 TeV, 140 fb" DloZrtWeZo  MVIZy : : : - 1
G | 4of SR100<p<200 GeV o ticer, " plnfii dependence of diboson polarization - .
- Post-Fit ' i ]
1202 , A oL 4
100F- 1 il s 3 18E IV EE
- a 18 7 //// =
60: a 82;: {/é/r v eres 7777777 A, 777 // ///j :%
405 6 -4 -2 0 2 4 AY(WZ;S
20 TT . .
* RAZ effect leads to a dip around O in
i the AY(WZ) and AY ( [y, Z) distributions
g {  See more details in Zhenyu « Significant dips are observed
08508 08 04 02 0 02 04 06 08 1 Zhao’s talk (Friday afternoon) « Unfolded distributions also measured

Jia Liu 11/15/2024 Lailin Xu 10



Hadron physics

e New particles found related with charm

B* > DDTKTHAMMGRIER  Erx

~ PRL 133 (2024) 131902
> ERFIFBCTRRRER, BRADHTE* - DDA FINSE
> RN T ZD=AFHER)RESR: h(4000), x.1(4010), h.(4300)

AR SONASARIIENN | h(4000) | x.(4010) | h,(4300)

% sof mo/MeV  4000+17+25  4012.5735+%1 4307.3164+33

N -

ho] |

ER s i, [o/MeV 184173427  62.7%730¢ 58 1e 5e

© 0 40 42 aa 16 as T = —f ok 0 x 0
mo -Gyl P IERT I FE BRI EHTA cs0(2870)%, T¢51(2900)

o | | | D ~ [T rTrr 1T """ T """ T """ 1 " "]

Elool LHCb9fbt')' 275:_ LHCb 9 fb~! 1

2 B* - DD K* - i :

< i =50

9_3 50 ¢ 5t

S | S25}

Q 0 OO — P A s i = r

4.0 4.2 4.4 4. 4.8 O 0
M(D*+D~) [GeV] M(D-K*) [GeV]
2024/11/14 KR, LR KFHEFIT 21

I /Y REE R IETRIF

* WNZEI3ETEERIER

JL

S

* X(6600) (>50) : FIRS ( FEFHEMASCECAIRLE)
e X(7300) ( >30) : Evidence
e X(6900): #HIATLHCb3LIG2020E A4

* INETFIREFHEFFSINEL
AR "BIeFIR" EFH, KBTE—=E

o PEHARNIREIFESEE

* FIPZINDIELBA. KRBT IEZIRES.
sEdstE+-EMuhammad Ahmadffi iR

* FBRAERETL ... 308LLKk, XRF—REA—FE
CMSEP\ESAMFH T, TEREFZIMIRIF.

PKU/Yanxi Zhang

Jia Liu

15

/

5. AJaeEE1E

Phys. Rev. Lett. 132 (2024) 111901 &5 Jffi .
PRLZmAEHER

mFH. BB

-1

180 [ 135 1 (13 TeV)

- CMS -

160 —

% 140 - ‘ ¢ Data —Fit =

E : ':( | — BW1 - BW2 :

0 o Rl ANt T . BW,; - Background

~ 100F -=Interfering BWs -

o 'OF \ }- ! |

Q wl | {f N -

..(-U‘ 80 } ' —

S o~ e -

T 60 S
. . 1

% ;N H L b el s q

O 40 v + Iy N

¥ Y

20 Nt —

) 5 N e O SO
IS 2k
|~ ;
=l 0 T
S| ;
Ol -2 :

6.5

7.5

my, y, [GeV]
BW, BW, BW;,
No interference m (MeV) 6552+ 10+ 12 6927 +9+4 7287_‘122 +5
I" (MeV) 124752 £33 12273 + 18 9573 £ 19
N 4704120 49278 15625
Interference m (MeV) 6638153418 6847550 71347 88+41
r (MeV) 44020510 191460+ 74012
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Flavor physics

e Better CP measurements in baryon and B mesons

EFETCPEIFTSR

>AY, E) - Ahth-=ZLFCPHEIA:

LHCb-PAPER-2024-043, ¥§I2RZEPRL |

B} =EHCPIEIANIE =K
- - J /¥ ¢EZRICPIEIANISE A

N PRL 132 (2024) 051802 s
e > GRS EREE, BRUBCPERERE, RERF
= —0.039 + 0.022 £ 0.006 rad LHCb=HNEFI(E:

"
|

an L A e L B R s < -+ * * &L & * & | & & &% [ ¢+ 7]
3 r .. 11 ) - P -1 1 - ] \h N
CP 0 _ L 500k LHCb Preliminary, 9.0 b1 2 sooF 1\ LHCb Preliminary, 9.0 fb=* -H- =] IEEE N _E_Q:l:
AAY (A) —» Ar*n™) = —0.013 +0.053 £ 0.018, > @ ot ™ — Toul ] H R SRR RN ESS = —0.031 + 0.018 rad
2 r N - 0 — ] S [} — [
CcP 0 + - 400 b7 — A~ AK'K =
AA (Ab_>AK T ) =_0.118:l:0.045:t0.021, (?l E _:(;_)AK+K— g - —3'2—)/_1K+K_ ] 105III]IIIIIII|III|III]llllf]ulllll 12000:]]]][[]]][!]II|Ill|]Illl]llll]llll]llll:
< 300F —--Al= AK*z(mis) 4 T 300F Ay 3 E v E E
AAYY (5 - AK %) = 027 £0.12 £0.05, g Comb.bke 1 G . £UF cPevend £ : YT LHCb
crl o N 5 200F —Maky 4 Z20F || Podkky 210k T Chodd J B S0 E e 68% CL contours
— .- - . A0 T .- = o E < - ]
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Jia Liu

Tau g-2

e Best measurement for tau g-2 and EDM

PKU/Dayong Wang

Constraintsona, and d.,

>5x better than LEP !
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Precision EW physics: W mass

e Back to the norm HEP/ Jode Cost
0do L OS1a

arXiv:2403.15085

W mass and width measurements from ATLAS

Overview of m,, measurements
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e BSM searches with extra H

BSM searches

Summary plot with BSM Higgs in ATLAS and CMS

The interpretations of various searches for additional Higgs bosons beyond the Standard
Model, as well as the Higgs boson coupling combination, in the hAMSSM and the 2HDM

tan B
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hMSSM exclusion in ATLAS

CLHCP2024
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2HDM+Singlet searches in CMS

16th November 2024

Jia Liu

gs and SUSY

EWKIly produced SUSY:

Gaugino-pair
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BSM searches

e Dark matter/dark sector searches

MBS REMRST
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lon Physics

e New structure and behavior In hucleus matter

Plenary talks:
Xiaozhi Bai, Zaochen Ye, Chunjian Zhang, Xiaoming Zhang, Jianhui Zhu
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Quantum entanglement in colliders

e Why quantum entanglement?

e Starting from entangled wave function, but did not use
entanglement information previously

| yp) = Z M = P3533P454) | P353) @ | P4Sa)

P353:P454
271) 2 L —Dr—1
(2) )/‘Mﬁ‘zg(El+E2—E3—E4)53(p1+P2—P3—P4)

d*p3 d° pa
O —=
2E12E2(V1 -+ Vo

2E3 2E4

* Decoherence and spin correlation

* Provide new observable/perspective from entanglement entropy

22



Quantum entanglement in top pair

 Quantum entanglement in top spins
IHEP/ Hongbo Liao

Observation of Entanglement -ATLAS ) Observation of Entanglement - CMS I( v
. eu channel Nature 633 (2024) 542 ™ .arXiv:2406.03976

» Entanglement marker D = -tr[C})/3=—-(C_+C +C, )/3 » ep/ee/up channels, kinematic reconstruction of {f system
o obtained from angle btw. leptons in top rest frames « Same observable D extracted from cos:
o D <7 = entangled system | ect
. i o low-m, selection
e Measurement in narrow low-m_, region: = t s I :
« 1¢9 eMsS %83 (3TeV) D measured with binned likelihood fit
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% T é. 30000:— e + e : E 15000 f——  —— 4100% noSC ti goof- 345 <m(tt) <400 GeV -
% O — | s___,f-—'-‘-'—‘-- i 1o i = | — +50% 0SC tF + 50% SC i ol (<08 pre—
S 20000 - ' a T - +100% SCti |
E x ] _ 1o ~0.491*3928 —+—o—+— \Z t- -50% noSC t + 50% SC 200f
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@ B Theory Uncertainty ”I P 8 g— i E | - sgé i
-0.5¢ @ Data 7 =5 g 0
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O <=3 o0 <me <800 o0 Detector-level cos ¢ 0.60 -0.55 -050 -0.45 -0.40 -0.35  -0.30 cey ciey
Particle-level Invariant Mass Range [GeV] D
v > 50 over no-entanglement hypothesis » Inclusion of "toponium™ effect (n ) at LO
v Discrepancy observed btw. data and predictions from NLO+PS simulation: (o (nt) =6.43 £ 0.90 pb - arXiv:2102.11281 [hep-ph])
n n . . " g
O data "more entangled" than MC (!!) « Entanglement observed with > 50 significance
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New arrangements In theory talks

EWPT/Kepan Xie, ION/Chunjian Zhang, EFT/Minglei Xiao, Flavor&Precision QCD/ Shan Chen

e [n addition to traditional topics, try to cover recent developments

Higgs&Quantum Entanglement
IHEP/ Hao Zhang

Quantum Entanglement

Energy Energy Correlator
BNU/ Xiaohui Liu

Energy Correlators

e Testing quantum entanglement at TeV scale (for more details, see Prof.
Hongbo Liao’s talk).

36.3 fb~! (13 TeV)
M L L)

o] ATLAS dom
/s=13TeV, 140 fb'

—-— Limit (Powheg + Herwig7)
---- Limit (Powheg + Pythia8)
I Theory Uncertainty

@ Data

@ Powheg + Pythia8 (hvq)
B Powheg + Herwig7 (hvq)

| ..‘ )

340 <W3 <3 380 < myg < 500 my > 500

M RS RS R B N
-0.60 -0.55 -0.50 -0.45 -0.40 -0.35 -0.30

Particle-level Invariant Mass Range [GeV]

Jia Liu

Energy-Correlators (ENC)

&, //

oo :o 4 ‘EE:;::::;:) ) b
D g CE bl v

¥ T
1 E\E,...E o 1 4
ENC=;[doZ 15N SWALRY 7

-60°

v

O Can be generalized to multiple pt correlation, a Collider CMB

O Long/short wave physics <= smaller/larger angular separations

5
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Work for the future: CEPC

e Moving to Engineering Design Report IHEP/CAS Jianchun Wang
CER, From CEPC Accelerator TDR to EDR

A\l

) S—
2012.09 2015.03 2018.11 2023.12 2025 2027 15" FYP
CEPC proposed Pre-CDR CDR TDR CEPC Proposal EDR Start of construction
Ref-Detector TDR Accelerator Construction starts

by June 2025 EDR by 2027 during the 15t FYP

International Accelerator Review Committee

Phillip Bambade, |JCLab
Maria Enrica Biagini (chair), INFN
Brian Foster, Oxford/DESY
Kazuro Furukawa, KEK
Xiaoye He, USTC

Roberto Kersevan, CERN
In-Soo Ko, Postech

Michael Koratzinos, CERN
Gero Kube, DESY

Eugene Levicheyv, BINP
Hiroyuki Nakayama, KEK
Norihito Ohuchi, KEK
Katsunobu Oide, KEK/CERN
Carlo Pagani, INFN-Milano
Paolo Pierini, ESS

Anatoly Sidorin, JINR
Steinar Stapnes, CERN
Makoto Tobiyama, KEK
Akira Yamamoto, KEK
Zhentang Zhao, SINAP

The goal, scope and plan of the CEPC accelerator EDR
were reviewed by the IARC on Sept 18-20, 2024

11/17/2023 13
Jia Liu
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e CLHCP2024 program comm
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e CLHCP2024 local comm

Many thanks to

e Supporting staffs/volunteers
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