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Updated CEPC collider parameters since CDR
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The status of electroweak global fit
® 7 key observables in electroweak global fit

» Consistency study of the standard model electroweak section
»Small conflict in Higgs mass (20) between direct measurement and EWK fit.

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

onhdﬂlR(10) L 'IIII s 0l ':
----- Z pole asymmetries (10) i
D : :PDG 2020 3K o= 1/137.035999139 (31) 1x10-10
direct M, I | | -
| : Gr.= 1.1663787 (6) x 10~ GeV~ [ x10° i st
I -~

M, = 91.1876 + 0.0021 GeV <10-3 LEP

300 B al except direct M, (90%)
200 - I
: I

M, = 80.379 £ 0.012 GeV % 10)- LEP/Tevatron/LHC

sin“0y, = 0.23152 £ 0.00014 )X 10 LEP/SLD

= 172.74 £ 0.46 GeV 3x]10- Tevatron/LHC

I()p

M, = 125.14 +0.15 GeV [x10-3 LHC




Motivation of precision measurement

» Muon g-2 - in-direct search for new physics with precision measurement
» Liantao predicted that CEPC could probe the new physics behind muon g-2

rom Liantao Wang (University of Chicago)
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Disagreement with SM = (1-loop) Mnp ~ 300 GeV.
Or, with 2-loop contribution, Mnp ~ 30 GeV.
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Probing new physics behind muon g-2 at CEPC

» From Liantao, if new physics behind muon g-2 @ one loop
> Expect to see disagreement with SM at Z->u u branching ratio at 104 to 10->
» Within the reach of CEPC Z pole physics

- From Liantao Wang

Precision Electroweak Measurements at the CEPC

m Current accuracy

m CEPC: baseline
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Probing new physics behind muon g-2 at CEPC

» From Liantao, if new physics behind muon g-2 @ two loop

> Expect to see disagreement with SM at Br(Z->4u) and Br(Z->2u2y) at ~107
» Within the reach of CEPC Z pole physics

From Liantao Wang (University of Chicago)

Current CEPC
precision

Br(Z->41) ~3%107 ~109
ATLAS/CMS

Br(Z->2p2y)| < 6*107 @ <2*10
95% CL
By LEP

a : axion-like particle, pseudo-scalar Higgs, ... BR(Z — dp Or 2u2y) ~ 10~

Phys. Rev. Lett. 112, 231806 (2014) m < 100 GeV Within the reach of Tera Z.
Phys.Lett.B 311 (1993) 391-407




Weak mixing angle measurements (Sin“fy; )
® Weak mixing angle measurement is well motivated

» ~30 tension between LEP and SLC measurements
» Experimental syst. much larger than theory syst.
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Weak mixing angle measurements (Sin%6y; )

By Sigi Yang (USTC)
» Study of off-peak runs for weak mixing angle measurements.
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Weak mixing angle measurements (Sin“6y, )
® Stat. Unc. dominated in LEP and Tevatron measurements

® Syst. Unc. (PDF) will become dominated systematics for LHC measurements

® CEPC has potential to improve Sin“fy, by two order of magnitudes

® Theory unc. is about 4x10 level with two loop calculation

Experiment Stat. (10~) Syst. (10-) Theory unc. |Total unc. (10)
(PDF+QCD) (10) 6sin<0,,

LEP 29 g | ~0 29

Tevatron 27 5 18 33

LHC 8TeV 36 18 35 53

LHC 13TeV ~15 > 20 > 25 ~ 20

By Projection

CEPC ~0.2 ~().2 4 ~0.3

(Today)
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7 mass and Z width measurements

» TeraZ runs at Z pole in CEPC physics program
» Stat unc. is much lower than Syst Unc.

» Dominated systematics

® Beam energy scale

® Beam energy spread

By Shudong WANG
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Branching ratio ( RP); motivation I'(Z — bb)
® At LEP measurement 0.21594 +0.00066 ['(Z — had)
® CEPC aim to improve the precision by a factor 10~20 (0.02%)

® RP measurement is sensitive to New physics models (SUSY)

» SUSY predicts corrections to Z—> bb vertex
» Through gluino and chargino loop ...

FIG. 1: One-loop Feynman diagrams of gluino correction to Z — bb

Arxiv:1601.07758v2
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RP: b tagging hemisphere correlations
®Expected to be 20™~50 times better than LEP measurements
® with 95% purity working points, efficiency > 70% in CEPC ( ~¥30% for LEP)

® 1D and 2D template fit for b tagging probability

b tagging vs c tagging
probability

Published at EPJP
b tagging probability By Li Bo (Yantai University)
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Prospects of measuring Rj in hadronic Z decays
at the CEPC
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Abstract With an integrated luminosity of 45 ab~! at /s = 91.2 GeV, more than 10'?
Z bosons will be produced at the Circular Electron Positron Collider (CEPC). As a real Z
boson factory, the precise study of Z boson physics can be achieved. In this paper, the relative
partial width, R}, of Z boson into b quarks, is measured on the CEPC Monte Carlo level.
Based on the latest CEPC detector concept, the Z hadronic decay channel is simulated and
reconstructed by the CEPC software framework. By using the double-tagging method, R
can be solved from several equations referring to the ratios of b-tagged jet hemispheres in
Z hadronic events. With the high performance of the b-tagging algorithm for CEPC, the
b-tagging correlation between the two jet hemispheres can be reduced. By carrying out a
closure test, the double-tagging method is verified to work well as we expected. We further

estimated the dependence of systematic errors on the b-tagging efficiencies of the charm and
. .—l—l light jet, as well as the b-tagging correlation between two jet hemispheres. The sources of
] o RIRREENIR o o s s s, Lﬁ-u:h: systematic errors, such as physics modeling and hemisphere correlation, are investigated and
0.1 02 03 04 05 06 0.7 08 059 1 studied preliminarily. Several kinds of error sources related to the hemisphere correlation are

b Jet prOb studied with the characterized variables.




RP: b tagging hemisphere correlations

®Further optimization of b/c tagging with machine learning

® b-tagging improved about 10%;
® c-tagging improved significantly, about 40% at € = 95%.

Receiver operating characteristic to multi-class

By Liao LiBo (wuzhou U.)
efficiency*purity

ParticleFlow Network
(arXiv:1810.05165)
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W mass measurements

> Expect to reach 1MeV precision on W mass ( 12 MeV unc. in PDG fit in PDG2020

> Four energy scan points:
> 157.5, 161.5, 162.5( W mass, W width measurements) P.X.Shen, P.Azzuri . G.Li et.al.
» 172.0 GeV (agcp (My), Br (W->had), CKM |Vcs|) Eur.Phys.J.C 80 (2020) 1, 66
O 14M WW events in total Joint study of CEPC/Fcc-ee
O 400 times larger than LEP2 WW runs)

—— Am,, (mass only)
e ATy, (Width only)

Observable 5 Am,y, (mass and width)
L AI'y, (mass and width)

Source Uncertainty (MeV)
Statistics 0.8 2.7
Beam energy 0.4 0.6

Beam spread — 0.9
Corr. syst. 0.4 0.2

Total 1.0 2.8




Snowmass 2021

® Submit five letter of intent (LOI) in showmass 2021

® Weak mixing angle measurements at Z pole

» More study with more realistic simulations

» More detailed study on experimental and theory systematics
® High order EWK calculation (NNLO EWK corrections )
® aTGCs/QGCs in WW events

® Bounds in aQGCs

® Z->bb branching ratio

CEPC LOI of Sin%0

Snowmass2021 - Letter of Interest

Measurement of the leptonic effective weak mixing angle
at CEPC

Thematic Areas: (check all that apply (/M)

LJ(EFO1) EW Physics: Higgs Boson properties and couplings
[J (EF02) EW Physics: Higgs Boson as a portal to new physics
(

] (EF03) EW Physics: Heavy flavor and top quark physics
L] (EF04) EW Precision Physics and constraining new physics
interactions: Precision QCD
interactions: Hadronic structure and forward QCD
{FO7) QCD and strong interactions: Heavy lons
08) BSM: Model specific explorations
{F09) BSM: More general explorations
] (EF10) BSM: Dark Matter at colliders
] (Other) [Please specify frontier/topical group]

Contact Information:
Name (Institution) [email]: Siqi YANG (University of Science and Technology of China)
Collaboration (optional):

Authors:
Mangi Ruan, Siqi Yang, Zhenyu Zhao, Liang Han

Abstract:

We present a study of the measurement of the leptonic effective weak mixing angle, 6., at CEPC. Taking
the advantage of the CEPC’s high luminosity, the relative precision of sin® 6%, can be at least one order
of magnitude better than ((0.1%) which has been achieved at LEP, SLC and Tevatron. It will be the first
time that experimental observation and the standard model theoretical calculation on the Z pole electroweak
symmetry breaking can be directly compared at two-loop level. CEPC can also provide a O(0.1%) precision
on the comparison between sin® Uf-n from different decay channels, including muon and electron, 7, heavy
quarks (b and ¢), and light quarks (u and d). Besides, sin® 0%, can be measured at off-pole energy points,
providing direct observations on the running effect of sin? .

CEPC LOI: Z->bb

Snowmass2021 - Letter of Interest

[Measurement of Ry, in hadronic 7 decays at the CEPC]

Thematic Areas: (check all that apply CI/H)

[J (EF01) EW Physics: Higgs Boson properties and couplings
[J (EF02) EW Physics: Higgs Boson as a portal to new physics
L] (EF03) EW Physics: Heavy flavor and top quark physics

B (EF04) EW Precision Physics and constraining new physics
[J (EF05) QCD and strong interactions: Precision QCD

[J (EF06) QCD and strong interactions: Hadronic structure and forward QCD
L] (EF07) QCD and strong interactions: Heavy lons

[J (EF08) BSM: Model specific explorations

[J (EF09) BSM: More general explorations

J (EF10) BSM: Dark Matter at colliders

L1 (Other) [Please specify frontier/topical group]

Contact Information:
Name (Institution) [email]: Bo Li (Yantai University) [boli@ ytu.edu.cn]
Collaboration (optional):

Authors: Zhijun Liang, Bo Li, Bo Liu

Abstract: With an integrated luminosity of 45 ab™! at /s = 91.2GeV, more than 10'? Z bosons will be
produced at the Circular Electron Positron Collider (CEPC). As a real Z boson factory, the precise study of
Z boson physics can be achieved. The relative partial width, Ry, of Z boson into b quarks is measured on the
CEPC Monte Carlo (MC) level. Based on the latest CEPC detector concept, the Z hadronic decay channel
is simulated and reconstructed by the CEPC software framework. By using the double-tagging method, R,
can be solved from several equations referring to the ratios of b-tagged jet hemispheres in Z hadronic events.
With the high performance of the b-tagging algorithm for CEPC, the precision of R; measurement can be
improved accordingly.

CEPCLOI: TGCin WW  CEPC LOI : unitarity

Probing new physics with the measurements of
ete” — WTW ™= at CEPC with optimal observables

Thematic Areas: (check all that apply (/M)

0 (EF01) EW Physics: Higgs Boson properties and couplings

0J (EF02) EW Phys Higgs Boson as a portal to new physics
ics: Heavy flavor and top quark physics
sion Physics and constraining new physics

[0 (EF05) QCD and strong interactions: Precision QCD

[J (EF06) QCD and strong interactions: Hadronic structure and forward QCD

[ (EF07) QCD and strong interactions: Heavy Ions

J (EF08) BSM: Model specific explorations

UJ (EF09) BSM: More general explorations

[J (EF10) BSM: Dark Matter at colliders

[J (Other) [Please specify frontier/topical group]

Contact Information:
Name (Institution) [email]:
Collaboration (optional):

Authors: (long author lists can be placed after the text)

Jiayin Gu®, Lingfeng Li®, ShuqiLi°, Zhijun Liang°, Mangi Ruan®, Dan Yu®, Yudong Wang °
jiagu@uni-mainz.de

@ PRISMA™ Cluster of Excellence, Institut fiir Physik, Johannes Gutenberg-Universitit, Staudingerweg 7,
55128 Mainz, Germany

b Jockey Club Institute for Advanced Study, The Hong Kong University of Science and Technology, Hong
Kong S.A.R., PR.China

¢ Institute of High Energy Physics, CAS, China

Abstract: (maximum 200 words)

We propose to study the prospectives of the diboson (ete™ — W+ W ™) measurements at the CEPC in
the effective-field-theory framework. We plan to implement the method of optimal observables to extract
useful information in the differential distributions and obtain the best possible reach on the coefficients of the
corresponding dimension-six operators. The impact of systematic uncertainties due to detector resolutions

and beamstrahlung effects will be thoroughly investigated.

Positivity bounds on quartic-gauge-boson couplings
Snowmass letter of intent

Cen Zhang"?3%* and Shuang-Yong Zhou’

Unstitute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China
2School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China
3Center for High Enerqy Physics, Peking University, Beijing 100871, China
Unterdisciplinary Center for Theoretical Study,

University of Science and Technology of China, Hefei, Anhui 230026, China
% Peng Huanwu Center for Fundamental Theory, Hefei, Anhui 230026, China

Dim-8 Wilson coefficients in the Standard Model Effective Field Theory (SMEFT) are
not allowed to take arbitrary values. By assuming that the SMEFT admits a UV completion
that satisfies the fundamental principles of quantum field theory (QFT), including analyt-
icity, unitarity, crossing symmetry, locality and Lorentz invariance, the so-called positivity
bounds can be derived [1], determining the signs of certain linear combinations of dim-8
coefficients. Since the ultimate goal of the SMEFT is to determine its UV completion, one
should restrict the search for operators only within these bounds, and optimize the search
strategy accordingly. Alternatively, one might also use these bounds to experimentally test
the fundamental principles of QFT [2]. In either case, as the LHC has started to probe
the dim-8 SMEFT operators in many occasions, it has become increasingly important to
understand the positivity bounds on their coefficients. A particular relevant topic at the
LHC is the vector boson scattering (VBS) and the measurement of the quartic-gauge-boson
couplings (QGCs). Searching for possible beyond the SM physics in the form of anomalous
QGCs is one of the main goals of the current as well as the future electroweak program at
the LHC and HL-LHC. These couplings can be measured in the VBS or the triboson pro-
duction channels. Knowing their bounds from positivity will undoubtedly provide guidance
for relevant future theoretical and experimental studies.

The conventional approach to derive positivity bounds makes use of the elastic 2-to-2 for-
ward scattering amplitude. One can show that its second derivative w.r.t. s, the Mandelstem
variable, is positive, and this leads to, at the tree level, a set of linear homogeneous inequal-

ities for dim-8 coefficients. This approach has been adopted in Refs. [3-5], and the allowed
o7

parameter space of the Wilson coefficients has been reduced to only about However,
these results are still far from complete. The reason is that the notion of elasticity depends
on the particle basis, and therefore the scattering amplitudes between arbitrary superposi-

tions of particle states should be explored, in order to obtain the full set of elastic positivity

bounds. So far, this procedure has not been done systematically, and only a limited set of

superposed states have been investigated in the literature.

Recently, we have proposed a new approach to extract positivity bounds [6]. This ap-
proach has the advantage that one is guaranteed to obtain the best bounds allowed by the
‘undamenta T principles. Indeed, bounds tighter than the full set of elastic positivity
fundamental QFT principl Indeed, bounds tighter than the full set of elasti itivit;
bounds can be obtained in certain cases, and an explicit example has been presented in
[6]. In this approach, instead of using elastic channels to probe the bounds, one essentially

* cenzhang@ihep.ac.cn

I zhoushy@uste.edu.cn
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Probing new physics:

What in common for PVES and neutron decay? 4-fermion operators!

Search for new physics in CEPC PVES | Neutron decay
| (3)
C

Z pole/ WW rus using 4-fermion operators c |
6, === (LZ}/ f) (é}/”e) L 60 =% (2, Ap (- prl )
Ignore flavor indices. Left-right symmetric E Ignore flavor indices. Lepto-quark model
model '-
Yong Du (ITP, CAS) AMoler > 10 ~ 50 TeV "- A% 2 6(10) TeV
The MOLLER collaboration, 1411.4088 YD, Li, Tang, Vihonen, Yu, 2011.14292
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EWK white paper

® Plan to have EWK white paper in one year , welcome for contributions
» Prospects study of CEPC EWK precision measurements

» implication study of EWK measurements.

» Current draft on git.

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

EWPT: Oblique Parameters

EFT with CEPC observable

precision reach on the Vff couplings from the full EFT fit

B LEP/SLD, with HL-LHC S2
B CEPC, with HL-LHC S2 + LEP/SLD

gt iy | gl o] g é ) el | 1| g il gl S il aH 1 g | gl
ee ee ev 77} /] KV T T 14 uu,cc uu,cc dd,ss dd,ss bb bb VeV Vu Vi VeV ud
5QZ,L 592,;; ogw 069z, 097 R 59WfJL ‘592,L 592,;; O9w'L 69z, 09zr 069z, O9zR ‘592,L 592,;; 697.° 69z, 697" 59W,L




Summary
> Luminosity @ Z pole is now 3.2 times higher compared to CDR design
O Instant luminosity > 100*103*cms1
O >1.5 X101% Z boson (Two year Z pole running )
> Potential of electroweak measurement at CEPC
O 1~2 order of magnitude better than current precision
O May solve the puzzle in muon g-2, W mass and Sin?fy
> Please join us !

Precision Electroweak Measurements at the CEPC
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Backup:W mass measurements

® \W mass measurement is well motivated

» ~20 tension between direct measurements and EWK global fit

» Indirect search for new physics
W mass (m,,) vs Top mass (m,) Chi2 distribution of W mass in EWK fit
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W mass measurement in lepton collider

> Two approaches to measure W mass at lepton collider ( developed by LEP)

Direct measurement WW threshold scan
performed in ZH runs (240GeV) WW threshold runs (157~172GeV)
Expected Precision 1MeV level

Precision 2~3MeV
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W mass measurement in lepton collider

> Optimization of data taking strategy in WW threshold scan

> Assuming one year data taking in WW threshold (2.6 ab-!)

> Four energy scan points:

> 157.5, 161.5, 162.5( W mass, W width measurements)

> 172.0 GeV (agcp (My) measurement, Br (W->had), CKM |Vcs|)

> 14M WW events in total(400 times larger than LEP2 comparing WW runs)

E., (GeV) Lumiosity Cross Number of WW 80379 GeV, L -2085GeV

(ab_1) section (pb) pairs (M) 10°F i m,,=79.379-81.379 GeV, T',,=2.085 GeVE

[ m,=80.379 GeV, I'=1.085-3.085 GeV
157.5 0.5 1.25 0.0
161.2 0.2 3.89 0.8
162.3 1.3 5.02 0.5

172.0 0.5 12.2 0.1




Backup: Track momentum resolution @ Z pole

® Current optimization based on ZH runs @ 240GeV
® Most demanding case for low momentum track resolution is flavor physics
® Current design is good enough for EWK and flavor physics at Z pole

A(l/pr) =

Momentum resolution in CEPC R SR 0.001

0. — GV <i3/2 9
B, /B°-> p p by CMS and LHCDb 2(GeV) sin3/2 9
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- — fast simulation(6=85°)
fast simulation(6=20°)
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RP: gluon splitting

® Gluon splitting systematics is estimated by comparing data and MC simulation

DELPHI 0.001 0.002 0.003 0.004

mﬂm

EVENTS

.
[ ] 4B events T AL EPH

Phys. Lett. B434 (1998) 437
8,,=0.00277+0 000420 00057

DELPHI
Phys. Lett. B40S (1997) 202
2,,=0.0021+0 00110 0009

1)
ELPHI from R Ab

CERN-EP/99-81
2,,=0.0033+0.001+0.0008

OPAL

OPAL note PN383
2,,=0.00215+0.00043+0.0008

SLD
hep-ex/9905057
2,,=0.00307+0.00071+0.00066

Bl C events
[ 2B events

weilghted mean

I O U TN O O IS O I L I U0 I C (ST O W I O O L O I O I

0.001 0.002 0.003 0.004

DELPHI Z->4b analysis C © T newe g —0.00247 +0.00028 (stat) +0.00048 (syst)
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Rb: charm modelling and lepton ID

® Charm modelling : depends on input from flavor experiments (BELLEII...)
® C hadron fractions (factions of D*, D°, D*.) = 0.2% syst. In R®
® LEP: Tagging efficiency for D+ is three times higher than DO
® Need more study to check D meson tagging efficiency in Fcc-ee/CEPC

~ Source Ac/e€ (%) Ae"™/e"” (%)

¢ hadron production fractions 3.66

¢ hadron lifetimes .55 0.00007
¢ charged decay multiplicity 1.09 0.00014
¢ neutral decay multiplicity 2.39 0.00030
Branching fraction B(D — KY) 1.20 0.00015
¢ semileptonic branching fraction 2.44 0.00031

¢ semileptonic decay modelling 2.34 0.00029




Tra.c:king efﬁciency : . 0.00014

Silicon hit matching efficiency . - 0.00009 Tracker resolution and efficiency(~0.1%)

Electron identification efficiency

Muon identification efficiency Lepton identificatiOn (~0-1 %)

¢ quark fragmentation O 00028
¢ hadron production fractions . 0.00046
¢ hadron lifetimes .29 0.00007
c charged decay multiplicity .0€ 0.00014 .

) ) o
c neutral decay multiplicity .3€ 0.00030 Charm mOdellng (~0-4 / O)
Branching fraction B(D — K") . 0.00015

¢ semileptonic branching fraction . 0.00031

¢ semileptonic decay modelling A - 0.00029

xluon splitting to cc ke 6.3 =g o
S o ar 5 e p— Gluon splitting (~0.1%)

(Gluon splitting to bb

K and hyperon production - 0.3 0.00001

Monte Carlo statistics (c, uds) .66 : 0.00010
Subtotal Ae® and Ae"® 5.65 2 s 0.00090

Electron identification background 0.00039

Background (~0.2%)
b-tagging corrections (~0.3%)

Efﬁuency correlation ACl’ 0.00066
Event selection bias 0.00033

OPAL collaboration, Eur.Phys.J.C8:217-239,1999 26



RP: b tagging hemisphere correlations

* Hemisphere is taken to be tagged
* if it is tagged by either one or both of the secondary vertex and lepton tags.
* Major systematics: hemisphere correlations
* The tagging efficiency correlation between the two hemispheres in one event:
» Angular effects : due to inefficient regions of detector
» QCD effects (g->bb )

» Vertex effects : due to vertex fitting

EZjet—tagged

Cb —_
(Eljet—tagged)z

Single (N,) and double tagged events (N,,)

= 2Nhad{€® R, +¢€° Rc +€"*® (1 — Ry, — R.)},

Ntt __ Nha,d{cb (Gb)‘z Rb Fx CC(EC)Q Rc 4 CudS(ELIdS)Q (1 - Rb - Rc)}a
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Weak mixing angle measurements
> Sin%0y can be extracted very precisely from A, and A using tau polarization

» Major systematics of A, precisely:
O Tau ID efficiency and fake rate (expected to be comparable to stat. unc.)

e+ é’ - CEPCCDR 1 £
o { 3
o : Z— qq, H— 11 - al
50.9_— —_0.9
Tau purity was already very good in LEP 0.8 Ho.8
even better at CEPC with better tau performance — :
Number Purity of 0'7} —— Efficiency _:0'7
7 decay mode selected decays the samples (%) ]
T — eVels 18434 89.4 + 0.1 0.6} g Jos
T —> WV Vs 19811 94.3 == 0.1 )
T —>7/Kv; 14850 73.2 £0.1 o6l L .. -%5
= = A ()] ' 20 40 60 80 100
T = PVr 20548 75.4 = 0.1 EViSib|e [GeV]
T — A1V~ 9446 Ion 2 10 2




Branching ratio ( RP): detector requirement

® Two ways to tag the b quarks in Z->qq events Pl — bB
® Secondary Vertex tag (Average decay length of b meson of 2mm level at Z pole) (7 — had

» Multi-variant analysis : Impact parameter in R/¢p and Z, mass of vertex ...
® Lepton tag

» High momentum Electron and muon with pT>1GeV in a jet ...

Vertex distance to IP  Vertex distance significance
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Rb: publication
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Abstract. The Circular Electron Positron Collider (CEPC) was proposed by the Chinese particle physics scientists
as a future Higgs factory and W/Z factory. It will produced more than 10'? Z bosons by operating at a centre-of-mass
energy around 91.2GeV in two years. In this study, the measurement of the relative decay widths of Z bosons decaying
to b quarks (Rp), ¢ quarks (R.) and light quarks(R,;,) in hadronic Z decays are studied on CEPC Monte Carlo (MC)
samples. By using a template method, R, R. and R, ;s can be fitted from reconstructed data as the fractions of MC
templates with different flavours. The distribution of a sensitive variable, b-tagging probability, is used as the template,
because of its high performance in discriminating different flavours. Based on the expected statistics of 10'? Z bosons
at CEPC, the statistical uncertainty is estimated to be approximately 10~° by using the template method, which means
that the measurement will no longer be limited by the statistics. Systematic errors arise directly from the difference
in the b-tagging probability distribution between real data and template MC samples. By considering the bias of input
variables used for b-tagging probability computing, the quantitative effect for each kind of input variable is investigated
by using an ensemble test procedure.

Abstract With an integrated luminosity of 45 ab—! at \/s = 91.2 GeV, more than 102
Z bosons will be produced at the Circular Electron Positron Collider (CEPC). As a real Z
boson factory, the precise study of Z boson physics can be achieved. In this paper, the relative
partial width, Rj, of Z boson into b quarks, is measured on the CEPC Monte Carlo level.
Based on the latest CEPC detector concept, the Z hadronic decay channel i1s simulated and
reconstructed by the CEPC software framework. By using the double-tagging method, R)
can be solved from several equations referring to the ratios of b-tagged jet hemispheres in
Z hadronic events. With the high performance of the b-tagging algorithm for CEPC, the
b-tagging correlation between the two jet hemispheres can be reduced. By carrying out a
closure test, the double-tagging method is verified to work well as we expected. We further
estimated the dependence of systematic errors on the b-tagging efficiencies of the charm and
light jet, as well as the b-tagging correlation between two jet hemispheres. The sources of
systematic errors, such as physics modeling and hemisphere correlation, are investigated and
studied preliminarily. Several kinds of error sources related to the hemisphere correlation are
<tudied with the characterized variablec

Key words. CEPC - relative decay width — template method
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Prospect of CEPC EWK physics

» Prospect of CEPC EWK physics was estimated by extrapolations from LEP
> Expect to have 1~2 order of magnitude better than current precision
» More study with simulation or more realistic estimation of systematics is needed

Precision Electroweak Measurements at the CEPC

C C

;/ R AFBAFBAFBALFBAFB N

0.100} = Current accuracy

m CEPC: baseline

O
O
O
—

S
L
>
= 10_4
©
),
Y

— —
S g
@) Ol

—
<
~J

31



