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What’s the rare?

FCNC processes are very rare in SM being suppressed by absence of tree level 
diagrams and by GIM mechanism; 
FCNC in Charm are even more suppressed due to absence of high mass
down-type quark;
Many new physics scenarios can therefore contribute enhancing these processes
with new particles running in the loops or even at tree level
Some models predict enhancements in the up sector only

Lepton flavour, lepton number and baryon number violating decays are essentially
forbidden in the Standard Model
No theoretical uncertainties
However in some new physics models they can be allowed at sizeable levels
If not seen can put strong constraints on NP parameters
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Overview of charm rare decays
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FCNC of charm  from BABAR

2.6 σ
 

significance







Comparison: BESIII vs. BABAR: D0→γγ

BESIII

2.9 fb-1

470 fb-1

New method at BESIII: DT and ST simutaneous fits: 2.0×10−6





D0→μ+μ−  at LHCb



LFV in charm decay

u



Overview of LFV in charm



LNV in charm mesons



Limits on LNV in charm from BABAR



Sensitivities for rare charm decay at BESIII 
and super-B

D→Xl+l− can be reached at 10−6  at BESIII

D0→l+l− and γ γ will be reached at 10−7 at BESIII

BESIII may reach contribution from long distance

Sensitivities will be improved by order of two (10-8 -10-9)
at Super-B factories, and models can be tested. 



Questions

• Can we measure D0 →νν, or γνν
 

? 
• Can we measure D →K/πνν

 
? 



Radiative D decays-- Predictions

PRD52, 6383

BABAR measurement: 



D0 φγ, K*0γ
Dominated short distance contribution (a) (b), 
Long distance contribution: (c) and (d)  

BABAR measurements: 



BABAR fit results



Dominant background D0 φπ0

Helicity of φ

For background D0 φ π0

the shape of cos(θhel ) is cos(θ)2

While for signal D0 φ γ
the shape of cos(θhel ) is 1-cos(θ)2



Study of D+ K*+ γ at BESIII

Expected peaking backgrounds: 
D+ K*+π0 :  1 events 
D+ K+ π0π0: 11 events 



Study of D+ ρ+ γ at BESIII

Expected peaking backgrounds: 
D+ ρ+π0 :  101 events 
D+ π+ π0π0: 0 events 



Highlights  
• D→Vl+l−

 
:  AFB asymmetry  

• D→Pl+l −:  lineshape of lepton pair, 
interference effect between long-distance 
and FCNC weak amplitude (New physics 
amplitude);

• These variables are useful to discriminate NP 
from SM. 

• Expected number of events: 1k – 10k at STF 
with 1ab −1 . 

• We are looking at these decays at BESIII. 



谢谢！
 

预祝大家新年快乐！
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