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Summary of EWK section

e New measurements (Hao Zhang) 0 v
— Exotic Z-decay W“q:
— energy correlations measurements

e EFT (Higgs + EWK), Jiayin Gu

e New EWK fit, Top FCNC, Cen Zhang

— Combing different experiments in different energy scale

e R b measurement (LI Bo)
— B tagging and Systematics study

e W mass measurement with Threshold scan (Peixun Shen, Gang Li )
e LHC EWK input and Z->4| (Yu Sheng) e




Plan for white paper

e Target for ECFA

— Short write up to document about expected precision of EWK measurement
— More editing needed
e http://cepcgit.ihep.ac.cn/CEPC-White-Paper/electroweak-physics
e Longer term goal
— More details study on systematics in each measurement
e R b
e W mass
e Tau polarization

— alGCs
— Zrare decay (Direct search for new physics)



CEPC EWK input to ECFA

FZ Ohad Ae (7' pOl) A-,- (’T pOl)
CEPC | 0.5MeV | 0.005nb 0.0003 0.0005
FCC-ee || 0.1 MeV | 0.005nb - -

R. R, R, Ry R.
CEPC | 0.0003 | 0.0001 | 0.0002 0.0002 0.001
FCC-ee || 0.0003 | 0.00005 | 0.0001 0.0003 0.0015

Ap | Aeh | Apy | Apg Ay
CEPC 0.005 0.003 0.005 0.001 0.003
FCC-ee — - - - -
(fitted) [~ ' | A, A,
CEPC 0.001 0.003
FCC-ee 0.003 0.008

Table 1: A comparison of CEPC and FCC-ee Z-pole inputs. All uncertainties are relative
(normalized to 1) except for I'y and op.q. “7 pol” denotes that the measurement is
from 7 polarization in Z — 7777. The 5 fitted asymmetry observables (A, rp.) are
derived from a simutanous fit of all the Ay, observables as well as the A, and A, from 7
polarization.



White paper: TGC, EFT

e aTGCs (EFT) in Z/WW/ZH runs

— Combing measurements from Z/WW/ZH and top measurements

— Some study about experimental study and detector requirement needed
— Yusheng, Shu, Jiayin, Cen Zhang
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/ rare decay

e 7->41, Z->di-photons, ...

— Direct search for new physics

Yusheng, Hao Zhang, ....

ZO

Exotic decays Topologies Mpes Models
Z—E+y Z = 02— 0y 0 1A: 17,011 B,, (MIDM)
Z = xxr 0 IB: —-‘;—j/,wa,B“" (RayDM)
Z—ay— (Ey 1 1C: WaB B™ (long-lived ALP)
Z-Ayv- () 1 ID: e7°A’ B,0,B, (Wess-Zumino terms)
Z—-E+yy Z—= ¢A by = (rr). A = (Fx) 2 2A: Vector portal
Z = pudpa. by = (rr). ¢a = (x) 2 2B: 2HDM extension
Z - x> ng, ¢ (rr) 1 2C: Inelastic DM
Z = k2 X2 = V0 0 2D: MIDM
A N A Z oA, A = (Y6, pa— () 2 3A: Vector portal



White paper : R_b from Z->bb

e R b
— B tagging and systematics study
— Bo Li, Yu Bai
Get From gc’ éc’ Zuds
Mixed MC = Rbgb + chc + (1 - Rb - Rc)guds é;th’ he
= CpRpe} + CcR €2 + Cyugs(1 — Ry — R €046 C, = £2jet—tagged
(“"ﬁjet—tagged)2
(Measured Rb-0.2158)/0.2158
Prob>0.6 Prob>0.70 Prob>0.80 Prob>0.90 Prob>0.95 Prob>0.99
g, £10% 0.55% 0.34% 0.19% 0.09% 0.05% 0.01%
€, +10% |0.21% 0.14% 0.10% 0.06% 0.04% 0.02%
C, =10% 10.12% 10.09% 10.08% 10.06% 10.06% 10.05%




A. and A.in Z->Tt (T polarization)

T+ App = O — OB
Op + 0B
| e+  e- A o 01, — OR 1
T o (O’F — O'B) O — O'B) 1

—
ALRFB - (0F+0B) (O'F—|—O'B) <|7De>

« A. and A using polarization info

(derived) A, A, A, Ay A,
CEPC || 0.0025 | 0.0039 | 0.0056 | 0.0027 | 0.0039
FCC-ee || 0.0001 | 0.00015 | 0.0003 | 0.003 | 0.008

« A. and A,with polarization info (from tau or from beam)

(fitted) || A, ) A, A,
CEPC 0.0003 0.003
FCC-ee || 0.0001 0.00015

...L-

Electroweak Physics at CEPC, Zhijun Liang



Summary

e Welcome to join CEPC EWK study

— Input for ECFA (to be documented in short writeup )
— http://cepcgit.ihep.ac.cn/CEPC-White-Paper/electroweak-physics

2. e .
o CEPC Electroweak Workin
¥ RE g

e Longer term goal for white paper T
— More details study on systematics in each measur
e Rb
e W mass
e A. and A.in Z->tt (T polarization)
— alGCs
— Zrare decay (Direct search for new physics)



http://cepcgit.ihep.ac.cn/CEPC-White-Paper/electroweak-physics

Backup: Summary of workshop

Exotic Z-decay

ZO

Exotic decays Topologies Mpeg Models
Z—-E+y Z = 100 = 0y 0 1A 2-726"71B,,, (MIDM)
Z - yyy 0 1B: x!:;)'()(BmB‘“’ (RayDM)
Z - ay - (E)y l IC: zi—aB,,B" (long-lived ALP)
Z-Ay- (x)y | ID: e7°A’',B,0,B, (Wess-Zumino terms)
Z—E+yy Z = A, g = (vy), A" = (¥x) 2 2A: Vector portal
Z = pupa, by = (ry). da = (7x) 2 2B: 2HDM extension
Z = x2 = 0. d— (vr) I 2C: Inelastic DM
Z = YaXa X2 = I 0 2D: MIDM
Z->E+ 0t Z - A A S (), g — (ix) 2 3A: Vector portal
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Summary of workshop

Loops as “direct” probes

o Consider Z(->ll) + H

Under T transformation without interchanging the initial and final states,
d3c
d cos©d cosOd o

— fl(l + cos? ) + Fy(1 — 3cos® 0) + F3sin 20 cos ¢ + F, sin® 6 cos 2<é
T—g\rlen

+ Fgcos 0 + Fgsinf cos ¢ —F; sinf0sin¢ — Fgsin20sin¢ — Fy sin? @sin 2¢,

T-even T-:)rdd
Define T-odd asymmetries (A,, Ag, Ag) by

A _ Fuso A o Nising > 0) — N(sing < 0)
@89~ F 7™ N(sing > 0) + N(sin¢ < 0)
1

etc
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You can’t really separate Higgs from the rest of the SM!

> Ope = I'HTEZHgL’yugL,
O;-IE = /MgaEHgLaayﬂfL,

v
OHe = I'HTEZHGR’)/H eR >/_/ é—‘) >W\/\ %
(or the ones with quarks) .

» modifies gauge couplings of fermions,

» also generates hVfftype contact interaction. 1



