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1.Why do we study HFP ? 



1.Why do we study HFP ? 
After the discovery of the“ Higgs”  boson, there remain lots of 
questions in flavor part in SM. 

 Lack of a fundamental theory of flavor. 
      Quark mixings, Yukawa couplings, The Hierarchy  of the quark 
mess  and  CKM matrix elements,… 
 
 Tensions in the SM fit. 
       Vub, 𝜺𝑲~ sin𝟐𝜷 , 𝑹𝒃, 
       𝑩 → 𝑲(∗)𝒍+𝒍−,  
      𝑩 → 𝝅𝟎𝝅𝟎, 𝑨𝑪𝑪(𝑩 → 𝑲𝝅) 
 Unexplored territory 
      𝐁 𝐦𝐦𝐦𝐦𝐦 𝐫𝐫𝐫𝐦 𝐝𝐦𝐝𝐫𝐝𝐦 
 Matter-antimatter asymmetry in the universe 
      𝑩 → 𝑱 /𝝍𝑲 , 𝑩𝑺 → 𝑱 /𝝍𝝓 , …. 
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HFP offers us a good plat for searching for the possible New Physics 
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Challenging the Standard Model through Flavor Studies 
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2.Where do we study HFP ? 
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Quark Flavor @ LHC 
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B Factories: Belle and BaBar 



CEPC 



     Honestly speaking, there is little space left after 
LHC-b (Large Background) and Super-b (“Low” Energy) 
for studying Beauty-Physics and Charm Physics.   
    However, there are some advantages over LHC-b 
and Super-b.          

𝑒+ + 𝑒− → 𝑓 + 𝑓 ̅
•  At CEPC,  the produced b quark and anti-b quark 

are flying in the center of the mass.  So, it is 
convenient  to measure some time-dependent 
observables, for example, the time-dependence CP 
violation of the hadronic  B  meson decays. 
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3.What can we do on HF @ CEPC ? 



Cross Section 𝒔 = 𝒎𝒁 𝒔 = 𝟐𝟐𝟎GeV 

Tau 1474 pb 1.2 × 109 4.3pb 3.5 × 107 

Charm Pair 5237 pb 4.3 × 109 10.7pb 9.5 × 107 

Beauty Pair 6549 pb 5.4 × 109 10.8pb 9.6 × 107 

LHC-b(b-pair+X) 89.6× 106 Pb 5.8 × 1011 4.0 × 1032 
 𝑐𝑐−2 𝑠−1 

Super-b (b-pair) 1100pb 1.4 × 1010 8.0 × 1035  
𝑐𝑐−2 𝑠−1 

𝑳 = 𝟐.𝟔 × 𝟏𝟎𝟑𝟐 𝒄𝒎−𝟐 𝒔−𝟏 

there is few space left after LHC-b and Super-b for studying B 
physics and Charm Physics.  



• Since large cross section @ LHC-b (II) and high luminosity 
@ Super-b, the parameters of B-mixing and most rare 
decays could be measured precisely.  The results from 
CEPC could crosscheck that from above two experiments. 

     -  𝑩 → 𝑿𝑺𝜸,𝑩 → 𝑲(∗)𝒍+𝒍−, 𝑩 → 𝑫𝒍𝝂 
     -  𝑩 → 𝜇+𝜇−, 𝑩 → 𝜏𝜏 
     -  𝑩 → 𝐾𝜋, 𝑩 → 𝜋𝜋, 𝐽 𝜓⁄ 𝐾 
     -  𝑩 → 𝐾𝜙, 𝑩 → 𝐾𝜂,𝐾𝐾𝐾, … 
•  The time-dependent observables, for example, the time-

dependence CP violation of the hadronic  B  meson decays, 
together with above measurements, help us test the SM , 
understand the QCD, and search for the possible effect of 
NP. 
 

B Physics 



Bs Physics 

• At two B-factories, Bs pairs are kinematically forbidden 
when running at the Υ(4S) resonance. 

• The existing data about Bs are from hadronic experiments, 
CDF, D0 and LHCb with large background. 

• Super-b running at the energy of the Υ(10860) resonance  
could produce  Bs pairs, and the number of Bs mesons is 
estimated to be 5.9 × 10^8 

Bs meson, the strange “partners” of topical Bd decays are 
also important in HFP. 
--𝑩𝑺 → 𝜇+𝜇−, 𝛾𝛾,𝜋𝜋,𝐾𝜋,𝜙𝜙  
--𝑩𝑺 mixing and 𝑩𝑺 → 𝐽 𝜓⁄ 𝜙, 𝑓0(980) 
--𝑩𝑺 → 𝐷𝑠𝐾 
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• For Bc meson, although CDF、D0 and LHCb had 
collected some data,  many results have large 
uncertainties because of  the large background. 

• At CEPC, about 10^4 Bc pairs can be produced. 

Bc Physics 

• The spectrums of  Bc mesons 
• The life time and decay width  
• The weak decays of Bc meson with Charm 
• The weak decays of Bc meson without Charm 
• The Production of Bc meson in future colliders 







• For LHC-b, although it has large cross section,  the 
uncertainties are large due to large background. 

• In the Super-b, the energy is not enough to produce  
the exotic  states of bottom-like states,  for example 
Zb(10610), Zb(10650), and Υ(nS) . 
 

The Exotic  States of Bottom-like States. 



Tau Physics 
LFV in τ decays is one of the most important physics target 
in the  HEP. 

So,  CEPC has no advantage over Super B on tau physics.  
 
But we expect some of decay modes could be measured at  
SppC, as more data about tau could be produced. 
  





Summary 
• The fermion pairs could be produced with large 

cross sections at Z-pole ( 𝒔 = 𝒎𝒁). 
• For B, Bs, and Tau lepton, CEPC offer us a good 

place for  crosschecking the results of LHCb and 
Super-b. 

•  For Bc and Υ(ns), the measurement results  are 
expected to be precise due to the  low background. 

• If some new particles are detected , flavor physics 
@CEPC could help us to identify the characters of 
them 
 



THANK  YOU 
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