
• New analysis still blinded

• Long-distance contributions 100-1000 times larger [1-3] 
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• Rare charm decays may proceed via highly suppressed FCNC process 
• SM short-distance contributions are 𝓞(10-9) or below [1] 
• Perfect place to look for physics beyond the SM  

(1) Why is it interesting? (2) First LHCb measurement [8] 

(3) New normalization channel [9] (4) Ongoing analysis 

(5) Expected sensitivities
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 “In a nutshell, the penalty of small branching fractions one naturally pays in 4-
body decays as opposed to 2 or 3-body decays is overly compensated by the 
diversity (and the size) of the asymmetries one can build.”  [3]

• Search for the decay D0→π+π–µ+µ– where muons do not come from a 
resonance using 1fb-1 recorded at √s = 7TeV [8]  

• Most stringent limit to date on short-distance contributions 
• ℬ in resonant regions not measured due to lack of a suitable 

normalization decay

ℬ(D0→π+π-µ+µ-) < 5.5⨉10-7  (90% C.L.) 

• Update D0→π+π-µ+µ- and first D0→K-K+µ+µ- measurement using 2fb-1 
recorded at √s = 8TeV 

• Measure/set limits on ℬ relative to D0→K-π+µ+µ- 

• First observation of the decay D0→K-π+µ+µ- in the ρ0/ω region of the 
dimuon mass spectrum using 2fb-1 recorded at √s = 8TeV [9]

ℬ(D0→K-π+µ+µ-) = (4.17±4.12(stat)±0.40(syst))⨉10–6   

• Tree-level amplitude dominates, no contributions of new physics expected 

• Can serve as normalization for D0→h+h-μ+μ- ℬ  measurements 
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• Reconstruct D0 from D*+→ D0π+ to suppress combinatorial background 
• Binning in dimuon mass to separate short and long-distance contributions

• Improved limits in regions away from resonances 
•  By one order of magnitude (D0→π+π-µ+µ-) [7] 
•  By three orders of magnitude (D0→K+K-µ+µ-) [10]

• Measure asymmetries in regions where we see a 
signal including Run2 data 
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• The rich dynamics of 4-body final states allow to disentangle the two 
contributions and gain sensitivity to new physics [3-7]
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• LHCb might measure rarest charm decay with ℬ ~𝓞(10-7) 

ρ/ω    Φηlow m(µµ) high m(µµ) 
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