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Search for new particle or new phenomena 
is our major task in particle physics 

•  There are two ways to achieve that: direct search or 
indirect search 

•  Accordingly we have two directions in high energy 
physics experiments: high energy and high intensity ...  

There are many high intensity experiments: 
•  Beijing electron position collider (BEPC)  
•  Many neutrino experiment etc. 
•  B-factories (two machines) 
•  LHCb 
•  There is even a super B-factory（Belle II） 



Heavy flavor physics is a very important
 hot topic in particle physics recently 

n  People expect the new physics signal from the
 heaviest particle --- top quark, since it is very close
 to the electroweak breaking scale  

n  But there are too few data of top quark production 
n  Therefore beauty quark is our best chance for new

 physics signals, since they both belong to the third
 family 
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Large CP violation is the key point 
for Baryon number  asymmetry 

Another important topic in heavy flavor is CP 
violation, which is related to the CKM matrix 
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The key point of CP violation 

n  If we found another world of civilization, 
we have to make sure whether they are made of 
anti-matter, before we travel to them 

n  This is very important (Annihilation) 
n  Since the definition of matter/anti-matter, left/right 

is arbitrary, unless we have CP violation： 
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Flavor physics is important 
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Current Flavor Anomalies 
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π (K) The Bà pi pi, pi K 
decays have both 
contributions from tree 
and penguin 
amplitudes, which can 
give direct CP violation 
by interference. 

They have been well 
studied by exp. and 
theory at the BRs level 
of 10–6  

Search for new physics in hadronic
 B decays 
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There is another chance of the doubly
 weak decay 

CD Lu 10 



This was first proposed 20 years
 ago 
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K. Huitu, C.D. Lü, P. Singer D.X. Zhang, Phys. Rev. Lett. 81, 
4313 (1998), hep-ph/9809566.  

SM BRs: ~ 10 -14, 
Some New physics can reach 10 -6 
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Experimentally it is difficult to search
 for this doubly weak decay 

n        makes a     , which mix
 with K0, not experimental
 distinguishable. The
 experiments only observe
 their mass eigenstate KS.   

n  Unless we make two
 charged K meson final
 states, by additional up
 quark pair produce from
 sea 
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Experimental search starting from OPAL @ LEP, phys. 
Lett. B 476 (2000) 233, later searched also by Belle/Babar 
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Experimental search starting from OPAL @ LEP, phys. 
Lett. B 476 (2000) 233, later searched also by Belle/Babar 

Similar channel B–àπ–π–K+ 
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Recent LHCb result: 

Physics Letters B 765 (2017) 307–316  
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Recent LHCb result: 

Physics Letters B 765 (2017) 307–316  

Recent theoretical results in Randall-Sundrum model:  

CDL, F. Munir, Q. Qin, Chinese Physics C41 (2017) 053106  

Br(bàss d-bar) can reach to 10 -10 
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  most severe constraints are from                              
                  and             mixing  K −K
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Combined constraints of coupling and mass of new particle 
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      The wrong sign decay B0 àK-π+ can be 
extracted from the right sign decay B0 àK+π- 

by study the time dependent CP violation  

In one of the new physics scenarios, the new physics can survive from 

the current experimental constraint, which give large branching ratio to 

the wrong sign B0 àK-π+ decay:  F.M. Bhutta, Y. Li, CDL and Y.H. 

Xie, arXiv:1807.05350 [hep-ph] 
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B0 → K+π−  Branching ratio in the bulk-
Higgs RS model  



Summary 

n  Flavor sector has only been tested at the 10% level 
and can be done much better 

n  The doubly weak decays of B meson is highly 
suppressed in the SM, which can serve as an ideal 
place for searching of new physics signals.  

n  In the model independent analysis of B0 → K+π− decay, 
it is possible to constrain the Wilson coefficients of 
different dimension-6 operators for a specific 
experimental precision.  
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Thanks！ 
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