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●

 
Flavor Changing Neutral Currents (FCNC) are suppresses 

in the Standard Model (SM), only possible via loops. Like:

MotivationMotivation

●

 
However, there are many compelling reasons to believe SM

can not be the full story.
●

 
Rare decays can be used for indirect searches of NP since

they are suppresses or forbidden in SM and highly sensitive
to NP effects.
●

 
Charm provides an interesting test bed for NP as SM 

footprints in this sector are tiny owing to large GIM/CKM
suppression

For theoretical review, please see Fajfer’s talk below 1
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Future estimationFuture estimation
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PLB 725, 15 (2013)PLB 725, 15 (2013)
0.9 fb0.9 fb--11 @ 7 @ 7 TeVTeV
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PLB 725, 15 (2013)PLB 725, 15 (2013)
0.9 fb0.9 fb--11 @ 7 @ 7 TeVTeV

SM: 6x10-11

BaBar PRD86,032001(2012)
B(D0→μ+μ-)=[0.6, 8.1] ×10-7
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BaBarBaBar
 

PRD86,032001(2012)PRD86,032001(2012)
B(DB(D00→→ee++ee--)<1.7)<1.7××1010--77

B(DB(D00→→eeμμ)  <3.3)  <3.3××1010--77
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background  
hypothesis
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SM: (1-3) ×10-9
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Need O(100x) more data Next generation 
B-factories

40 times higher 
luminosity

x

KEKB

SuperKEKB

PEP-II
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ɣɣ 2.2×10-6 5×10-8 2×10-7

μ+μ- 6.2×10-9 1.7×10-7 1.6×10-8

μ+e- 2.6×10-7 4.3×10-8 3.0×10-8

e+e- 7.9×10-8 2.4×10-8 1.0×10-9

π0 μ+μ- 1.8×10-4 1.2×10-7 1.6×10-6

π0e+e- 4.5×10-5 7.9×10-8 3.5×10-9

π0 μ
 

+e- 8.6×10-5 9.7×10-8 7.5×10-7

K0μ+μ- 2.6×10-4 1.1×10-7 5.9×10-6

K0e+e- 1.1×10-4 7.5×10-8 8.5×10-9

K0 μ
 

+e- 1.0×10-4 9.6×10-8 7.7×10-9

ημ+μ- 5.3×10-4 1.0×10-7 4.1×10-8

ηe+e- 1.1×10-4 1.0×10-7 8.5×10-9

ημ
 

+e- 1.0×10-4 1.0×10-7 7.7×10-9

(20 fb-1)
D0 Mode BEST 

(90% C.L.) (50 ab-1)
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π+e+e- 1.1×10-6 5.6×10-8 9.6×10-8

π+ μ+μ- 7.3×10-8 8.7×10-8 5.7×10-7

π+μ+e- 2.8×10-6 8.3×10-8 2.3×10-7

π-e+e+ 1.1×10-6 5.6×10-8 1.7×10-7

π-μ+μ+ 2.2×10-8 8.7×10-8 1.7×10-7

π-

 

μ
 

+e+ 2.0×10-6 5.9×10-8 1.7×10-7

K+e+e- 1.0×10-6 6.7×10-8 8.8×10-8

K+μ+μ- 4.3×10-6 1.1×10-7 3.8×10-7

K+μ
 

+e- 2.8×10-6 8.3×10-8 2.5×10-7

K-e
 

+e+ 9.0×10-7 6.7×10-8 7.9×10-8

K-μ+μ+ 1.0×10-5 1.1×10-7 8.8×10-7

K-μ
 

+e+ 1.9×10-6 8.3×10-8 1.7×10-7

(20 fb-1)
D+ Mode BEST 

(90% C.L.) (50 ab-1)
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Rare charm decays are the good tools for the search of 
the New Physics
Charm decays are new territory to the strange and 
beauty rare decays
Many rare charm decays are searched for by Belle, BaBar, 
BESIII, LHCb, …Many limits have been pushed further. 
No evidence of New Physics has been found. Present upper 
limits are still above SM predictions
Order(s) of magnitude larger samples collected by LHCb.
BelleII

 
construction is ongoing. The first physics run is 

expected in 2017 (hope so). 50 ab-1 data is expected by 
2023 which could improve the limits by order of magnitude, 
especially for the mode with neutral track. 
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