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FCNC and GIM mechanism
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• flavour changing neutral current process 
observed experimentally

• GIM mechanism proposed to explain rare K 
decays.

• FCNC is forbidden at tree level.
• sensitive to new physics

• predicted the exsistence of charmed 
quark.

Shan:  What caused the FCNC? 



breaking news recently
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FCNC at charm sector
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• Xin: What are the “Short-distance contribution” and “long-distance 
contribution” to the D0->Kpi ee process?

• Ryuta: Is that is there any special reason to pick up the channel, D0-
>K-pi+e+e- , comapred with the other channels ?

• mumu channel has been observed by LHCb, need to be confirmed
• good enviroment to calibrate long-distance calculations.
• sensitive to new physics
• very important reference channel for measurements of c->ull processes, such as 

D0->pipi ll.  easier to obtain precise branching fractions.



Question from Xin
Xin:Some BSM predict the BR as O(10^-5), at the end of 
this paper, the measurement is 4.0 x 10^-6. Does this veto 
those BSM predictions?
Ø those BSM predictions not been ruled out.
Ø uncertainties in theoretical predictions are large
Ø inclusive calculation could not been ruled out by a 

special channel.  For new physics, we do not know 
which kind of process is more sensitive.
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Suyu
 Why do they treat the uncertainty in branching fraction of normalization 
channel as a dependent(?) one, not a part of systematic uncertainty?
Ø as mentioned above, this channel is an very important reference 

channel in the FCNC channels
Ø for the external uncertainty, the results could be updated 

conviniently when having new results of D0->K pi pi pi.
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yuhang

what's the sPlot technique.

Øthey already shown the reference of sPlot in the paper, 
where details could be found.

Ødesigned to treat data samples populated by several 
sources of events.

Øable to unfold the contributions of the different sources to 
the distribution of a data sample in a given variable.
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shan
In this sentence"This asymmetric function is used in order to describe 
bremsstrahlung emission of photons by the electrons."
•  Can you explain  "bremsstrahlung emission "?

Ø 韧致辐射

Ø electromagnetic radiation produced by the deceleration of a charged particle 
when deflected by another charged particle, typically an electron by an 
atomic nucleus. 

Ø The moving particle loses kinetic energy, which is converted into radiation 
(i.e., a photon), thus satisfying the law of conservation of energy. 
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amit
• Question-1: What kind of likelihood function they used in this paper to fit the result?

• Question-2: What is the meaning of systematic uncertainty which is associated with 
luminosity ratio 0.8%. They have mentioned the overall systematic uncertainty which 
5.3% and uncertainty in normalized mode to be 3.6%. could you please explain to me?
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personal comment and discussion
• could we conclude that we observed long distance contribution? 
• probably not.

– D0->Kpi omega   3 * 10^-2
– omega->ee   7.4* 10^-5 
– then, D0-> K pi omega, omega-> ee  2* 10 ^-6
– which is a Cabbibo-favored process.

• what do you think the highlight of this paper is?  what makes 
them have the confidence to submit to PRL?

• this paper started with :

     do you agree that this decay is a FCNC process?
– I personally doubt it.

10


