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Intro: What’s CEPC?

Z-factory: ∼ 2.5×Tera-Z
W -factory: ∼ 3× 107 W+W− pairs

Higgs-factory: ∼ 2 million Higgs
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Flavor Physics at CEPC

Z Factory ⊇ Flavor Factory

Particle-ID ⊇ Flavor-ID!

Channel Belle II LHCb Giga-Z CEPC (Tera-Z)
B0, B̄0 5.3× 1010 ∼ 6× 1013 1.2× 108 1.2× 1011

B± 5.6× 1010 ∼ 6× 1013 1.2× 108 1.2× 1011

Bs, B̄s 5.7× 108 ∼ 2× 1013 3.2× 107 3.2× 1010

B±
c - ∼ 4× 1011 2.2× 105 2.2× 108

Λb, Λ̄b - ∼ 2× 1013 1.0× 107 1.0× 1010

c, c̄ 2.6× 1011 & 1014 2.4× 108 2.4× 1011

τ+, τ− 9× 1010 - 7.4× 107 7.4× 1010

Scale

Belle II

L H C b

L E P

KLOE BESIII Tera-Z

W-Factory

Higgs-Factory

Top-Factory

A T L A S / C M S

mK mϕ mJ/Ψ mΥ4S mZ mH+Z

VS. B Factories

I Much higher b quark boost

I Abundant heavy b hadron

VS. Hadron Colliders

I Clean environment

I Direct missing momenta
measurement
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Key Detector Features for Flavor Physics

Tracking sys, grants O(10) fs sensitivity.

I High time precision for CPV measurements.

I Authentic c/τ reconstruction inside a jet.

I Greater acceptance for displaced signals.

Advanced PID coming from the combination of
different methods.

I Flavor tagging for everything.

I Suppressing backgrounds in general.

I Clean leptonic/baryonic modes.

Calorimetry gives neutral energy and angular resolution.

I Better /p measurement for neutrinos.

I Excited states such as D∗
s and radiative decays.

I Distinguishing π0/η..., allowing h0X modes.
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CEPC Workshop 2021 (Flavor Part)
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Flavor Physics White Paper

I To quantify CEPC flavor physics potential with benchmark analyses,
and global interpretation.

I To guide the design/optimization of the facility & maximize the
physics output.

I (Semi)leptonic b decays.

I EW penguin b rare decays.

I Hadronic decays with neutrals.

I CKM matrix measurements.

I Lepton Flavor Violation in τ and Z decays.

I Exclusive Z hadronic decays.

I Detector benchmark studies.

I Hadronic spectroscopy and exotic states.

I Flavorful γγ fusion.
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Pinning Down B Anomalies and LFUV

Charged current b→ cτν
decays [Zheng et al., 2020,
Amhis et al., 2021].
Absolute precision ∼ 10−4

.

Neutral current b→ sττ
decays [Li and Liu, 2020].

Absolute precision . 10−6:
∼ 103 − 104 improvement from
current limits.

Neutral current Bs → φνν̄
decay [In preparation]

Not an anomaly yet but closely
related

Absolute precision ∼ 10−7.

Unique opportunities at the Z-pole
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Constraint on LFUV Operators (Prelim.)

[C(1)
q ]3332 [C(3)

q ]3332 [Ced]3332 [C d]3332 [Cqe]3332 [C edq]3332 [C edq]3323 [C(1)
equ]3332 [C(3)

equ]3332

0.2

0.1

0.0

0.1

0.2

⇑ Tera-Z, 10×Tera-Z, Tera-Z but forgot b→ sττ
(The worst three ∼ O(0.5).)

Probing ∼ 10 TeV scale for O(1) couplings.
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Lepton Flavor Violation Materials from Dan Yu’s talk
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Lepton Flavor Violation (II) Materials from Xabier Marcano’s talk

Powerful limits when combining Z and τ LFV decay channels!
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Hadronic and Inclusive B Decays
Materials from Hanhua Cui’s and Yuexin Wang’s talk.

Fully neutral B(s) → 2π0 channel:

Inclusive flavor charge tagging
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CKM Measurements

FCC-ee proposed target [Abada et al., 2019]:

The goal at CEPC shall be similar, but validation is necessary.
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CPV Measurements Materials from Zoltan Ligeti’s talk

Removing the bottle neck from |Vcb|
measurements:

Contribution from the WW mode
Opportunities to observe CP violating

scales � TeV!
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Summary

I CEPC is a powerful machine to study flavor physics.

I Flavor studies at CEPC benefit from:
1 Large luminosity (from accelerator physics)
2 Clean environment and moderate energy (from mZ)
3 Good or even revolutionary detectors (from detector R&D)

I We need a white paper to form the consensus about what
should be done, what chould be done, and what we have
done.
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