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Introduction
Ø Flavor-changing neutral currents (FCNC)  are forbidden at tree level in the Standard 

Model (SM), only possible via loops, such as:
 

Ø Measured in K and B meson systems.

Ø Highly suppressed in charm sector by the Glashow-Iliopoulos-Maiani (GIM) mechanism 
due to the absence of high mass down-type quark. 

Ø Rare decays are highly sensitive to the searches of new physics effects. 

Ø Charm is complementary to the B and K sectors, and a unique window on the new physics 
affecting the up-type quark dynamics.  

2

[PRD 2, 1285 (1970)]
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Experimental status up to June 2016

D0 decays

D+ decays

http://www.slac.stanford.edu/xorg/hfag/charm/
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Preliminary
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Ø The search uses a double tag technique pioneered 
by MARKIII collaboration. [PRL 56, 2140 (1986)]

 Modeled with MC shape  Gaussian function + ARGUS function.
Ø Total single tag yield: tot

ST 1508368 1421N  

Ø MBC and ΔE are used to identify D:

Beam energyEnergyMomentum

Preliminary

Preliminary

Preliminary

Reconstructed with three 
signal modes: 

e+ is not detected due to very 
soft in BESIII detector.
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Preliminary
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Results

Preliminary
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[MPLA 8, 967 (1993)] 

[PRD 76, 074010 (2007)] 

ü Majorana neutrino:            ~10-30-10-23 

ü may be greatly enhanced:  ~10-6-10-5

 

[PRD 64, 114009 (2001)] 

[EPJC 71, 1715 (2011)] 

Preliminary
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Use single tag method to perform the 
search using 2.92 fb-1 of ψ(3770) data

Preliminary

Preliminary Preliminary

Preliminary

Preliminary

Scatter plots for MBC versus 
ΔE, where the signal boxes are 
shown as blue rectangle.  The 
contours are determined from 
MC simulation to enclose 84% 
of  s igna l  even t s  fo r  each 
channel.
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Results
Preliminary

Preliminary

Preliminary

Where s90 is estimated with a profile likelihood method, TROLKE program, incorporating the 
systematic uncertainties and detection efficiencies. [NIM A551, 493 (2005)]

[PRD 82, 092007 (2010)] 

[PRD 84, 072006 (2011)] 



29/11/2016 CKM2016, TIFR, Mumbai, India 10

D0→γγ
Ø The FCNC decay of D0→γγ is strongly suppressed by GIM mechanism. 
 

[PRD 2, 1285 (1970)] 

ü Short-distance (an EM penguin transitions): 3×10-11

ü Long-distance (vector meson dominance model 
(VDM)): (1-3)×10-8

ü Minimal Supersymmetric Standard Model (due to  
gluino exchange via c→uγ transitions): 6×10-6 

[PRD 85, 091107(R) (2012)] 

[PLB 382, 415 (1996)] 

[PRD 64, 074008 (2001)] 

[PRD 82, 094006 (2010)] 

Ø B(D0→γγ) < 2.9×10-5 CLEO collab. [PRL 90, 101801 (2003)] 
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D0→γγ
Double tag method

Background:
D0→π0π0

Simultaneously 
f i t  t o  Δ E  i n 
both tag s ide 
and γγ sides to 
d e t e r m i n e 
D0→γγ yield.

consistent with BaBar result 

[PRD 91, 112015 (2015)] 

[PRD 91, 112015 (2015)] 

Use 2.92 fb-1 
of ψ(3770) 
data 
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D0→γγ [PRD 93, 051102(R) (2016)] 

Peaking background Signal ü Most stringent exclusion limit to date

ü Large date samples may further improve 
the measurements[PRD 93, 051102(R) (2016)] 

Use 832 fb-1 of data 
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D0→invisible Presented by C. Shen   in
 Rencontres du Vietnam 2016

https://indico.cern.ch/event/559999/contributions/2262553/attachments/1343046/2023381/shen_chengping.pdf

[PRD 82, 034005 (2010)] 
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D0→invisible Presented by C. Shen   in
 Rencontres du Vietnam 2016

First exclusion limit on D0→ invisible decay
https://indico.cern.ch/event/559999/contributions/2262553/attachments/1343046/2023381/shen_chengping.pdf
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Summary
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Thank you!
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Back up Slide
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Preliminary

Systematic uncertainties

Preliminary
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Preliminary

Preliminary

Systematic uncertainties


