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The status of electroweak global fit
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v7 key observables in electroweak global fit

Consistency study of the standard model electroweak section

Need CEPC Z pole and WW runs : Precise measurements on EWK observables.   

PDG 2023



W mass measurement
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vmW is a key observable to test SM consistency

mW Measurement at future collider is essential

consistency

Science Vol 376, Issue 6589, pp. 170–176 (2022)
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ATLAS W mass (run I data reanalysis)
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v New ATLAS result mW = 80366.5 ± 15.9 MeV, old result (2017, ATLAS) mW = 80370 ± 19 MeV

v ΓW = 2202 ± 47 MeV , Most precise single-experiment measurement of ΓW measurement 
of ΓW

arXiv:2403.15085 



New CMS W mass measurement
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v Measured with uncertainty of 9.9 MeV

Precision comparable to CDF

16.8 fb-1 from 2016 run (~ 30 pileup) 

Large sample (>100M) of W→μν

v Fit to granular distribution of pTμ x ημ x charge

CMS-PAS-SMP-23-002

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-23-002/


W mass measurement (ATLAS and CMS comparison)
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Next step in ATLAS W mass measurement
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vATLAS is exploring low pileup run 2 data (5 TeV 255 pb-1, 13 TeV: 338 pb-1)

First step to measure the W/Z pT (done)

Expect to update W mass measurement with higher precision

Eur. Phys. J. C 84 (2024) 1126



Weak mixing angle measurements (Sin2θW )
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l Weak mixing angle measurement is well motivated

~3σ tension between LEP and SLC measurements

LHC results can reach similar precision level now
CMS 2024 update

CMS PAS SMP-22-010



Weak mixing angle
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vHigh quality muon reconstruction in LHCb in 2.0 < |η| < 4.5

vReconstruction of electrons in CMS extended to |η| < 4.36



Weak mixing angle @LHC
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vPDF uncertainties is the key

CMS-PAS-SMP-22-010



Weak mixing angle @ HL-LHC
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vExtension of CMS/ATLAS acceptance forward during HL-LHC era 

increases the sensitivity to the Weinberg angle

CMS, FTR-17-001-PAS

Analysis up to now



Overview of electroweak measurements at LHC
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15 order of magnitude



Diboson polarization
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v Diboson polarization measurements have gained increasing interest 

in both the theory and experiment community in recent years 

Important probes of the EWK and Higgs sectors



Diboson polarization
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Diboson polarization
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vD’f



Diboson WZ polarization
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Triboson WWγ production
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vCMS 发现新的三玻色子物理过程

并对希格斯与轻夸克耦合给出世界最灵敏探测



Triboson WZγ observation

18

vWZγ过程的观测显著度超过5s

对四规范玻色子耦合WWZγ灵敏



LHC as a Vector Boson Collider
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ATLAS 𝑊𝑊𝑗𝑗 observation
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ATLAS 𝑊𝛾𝑗𝑗 observation
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vdf



First search for VBS WWH
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v2→3 玻色子散射过程的探测为多玻色子物理研究开辟新的疆域
WWHH耦合强度被限制在[-3.33, 5.33]的范围中。



WH Vector boson scattering
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v新型VBS过程的首次探测，超过5s显著度

v排除了HWW 和HZZ 耦合具有相反符号的新物理场景



Production of τ-Leptons from Photons
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v首次观测pp对撞光生过程，对Tau轻子磁矩最佳测量，误差减小5倍
𝒈𝝉 = 2.0018 +0.0064 –0.0062 (0.3%)



CMS EFT global fit
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CMS-PAS-SMP-24-003



Future Electroweak measurement: CEPC physics program 
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An extremely versatile machine with a 
broad spectrum of physics opportunities

→ Far beyond a Higgs factory
Operation mode ZH Z W+W- 𝒕�̅�

𝑠	 [GeV] ~240 ~91.2 ~160 ~360
Run time [years] 10 2 1 5

CDR
(30 MW)

L / IP [´1034 cm-2s-1] 3 32 10 -
∫𝐿	𝑑𝑡 [ab-1, 2 IPs] 5.6 16 2.6 -

Event yields [2 IPs] 1´106 7´1011 2´107 -

Run Time [years] 10 2 1 ~5

La
te

st

30 MW L / IP [´1034 cm-2s-1] 5.0 115 16 0.5

50 MW
L / IP [´1034 cm-2s-1] 8.3 191.7 26.6 0.8
∫𝐿	𝑑𝑡 [ab-1, 2 IPs] 20 96 7 1

Event yields [2 IPs] 4´106 4´1012 5´107 5´105

Both 50 MW and 𝑡 ̅𝑡 modes are currently considered as CEPC upgrades.

v First 10 year operation

Higgs factory

low-lumi Z (20% of high-lumi Z)
• Detector calibration and alignment

• Physics with Giga-Z

v 2 year of high-lumi Z factory operation

v 1 year of WW threshold scan

v 5 year of ttbar runs



Future Electroweak measurement: CEPC physics program 
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CEPC is expected to improve 
the current precision by 1-2 
orders of magnitude, offering a 
great opportunity to test the 
consistency of the SM.

CEPC snowmass input: https://arxiv.org/abs/2205.08553



Summary
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vNumerous results of precision electroweak physics released
 Active field on both theoretical and experimental side

vWhat may come next ?
Update of W mass and weak mixing angle measurements with better precision

Diboson polarizations in high energy region

More rare processes in triboson and Vector boson scattering

….


