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Topics at parallel sessions of the 
experimental flavour physics

• CP violation, Rare B decays 

• Belle, Belle II, BABAR, LHCb 

• Dark photon from BABAR 

• LFV Higgs signatures from CMS 

• LFV 

• MEG/Mu3e, COMET/mu2e
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CP Violation (sin2β from B0→J/ΨK0)

• First quantitative test of the Standard Model for CPV
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Belle[Prafulla]

• LHCb updated 
the result which is 
consistent with it

LHCb[Suvayu]



• First combined results from Belle and BABAR, ~1.1ab
-1 

• First observation of the CPV for this mode
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arXiv:1505.04147 
Submitted to PRL 

Belle[Prafulla]



CPV in Bs→ J/ψKK, J/ψππ

• LHCb, ATLAS, and CMS are contributing. In good agreement with the SM
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• CP-violating phase φs LHCb[Suvayu]



Combining γ measurements

• Belle 
(68+15-14)° 

• BABAR 
(69+17-16)°
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LHCb[Suvayu]
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Overview[Tatsuya]



• Belle result consistent with SM within 2σ 

• Consistent with LHCb new result 

• R(D*)=0.336±0.027±0.03 

• Cf. Belle result is consistent with 2HDM 
of type II at tanβ/mH+=0.5c

2
/GeV
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Lepton Universality  
(B→D(*)τν) 
  
Ratio affected by charged Higgs

Belle[Prafulla]
LHCb[Jose Angel]
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LHCb[Jose Angel]
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LHCb[Jose Angel]



Angular Analysis B→K*µ+µ-

• zero-crossing point of AFB in 
agreement with SM 

• 2 bins with 2.9σ 

• naive local significance 3.7σ
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Figure 5: The CP -averaged observables in bins of q2. The shaded boxes show the SM prediction
taken from Ref. [61].
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SM: arXiv:1503.05534, arXiv:1411.3161
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Figure 6: The observable P 0
5

in bins of q2. The shaded boxes show the SM prediction taken
from Ref. [13].
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SM: JHEP 1412 (2014) 124

LHCb[Jose Angel]



LHCb[Jose Angel]
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B(s)→μμ (very rare decay)
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LHCb[Jose Angel]



B(s)→μμ
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LHCb[Jose Angel]



CKM elements from semileptonic decays: |Vub|

• LHCb confirms the existing 
incompatibility with those using 
an inclusive sample of final 
states by using a baryonic decay
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LHCb[Suvayu]



Prospects of B Physics
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Belle II [Martin]



• Higher luminosity 
(8×1035cm-2s-1) 

• Improvement of  
reconstruction, analysis 
technique 

• non-B measurement in 
2017, Silicon roll-in in 
2018
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Belle II [Martin]



• Better determination 
of CKM matrices 

• Plenty of τ, too
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Belle II [Martin]
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LHCb[Suvayu]



LFV Decays of the Higgs Boson (H→τμ) 

• CMS Run 1 paper on H→eτ and H→eμ will be submitted in a few weeks 

• ATLAS will have results on LFV Higgs search for the summer conferences

• First direct, dedicated search 
for LFV Higgs @ 125GeV 

• Slight excess with 2.4σ  

• Limit is approximately an order 
of magnitude higher than 
previous limits

CMS[Colin]

4

2.4
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Dark photon search by BABAR

• Gauge boson of new U(1)’, A’ with MeV-GeV mass 

• A’ couples to dark sector particles 

• BABAR all inclusive search in e+e- → γA’ improved the constraints by an 
order of magnitude in the 0.2<mA’<10GeVc2
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Dark photon 

8 

e+ 

e- 

γ 

A’ 
l+ 

l- εe 

• photon Æ A’; α Æε2α.  A’ narrow  
• look for narrow resonance  produced in e+e−,   
   decaying  to 2 leptons    A’ Æ e+e−, µ+µ− x 

R. Batell, M. Pospelov, A. Ritz, PRD 79 115008 
(2009) 

J. Chauveau  WIN2015 

BABAR[Jacques]
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MEG[Angela]



• Final result of MEG (2009-2013, double statistics) will come soon
23

MEG[Angela]



cLFV search: complementry approch 
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Next muon LFV
• After the MEG, there is no ongoing experiment which searches for muon lepton flavour violation 

•  Next plans : MEG II, mu3e at PSI, COMET at J-PARC, and Mu2e at FNAL
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μ→3e and μ→eγ

COMET/mu2e  
[Phillip]



• MEG II : one order of magnitude better 
sensitivity than MEG 

• In 2016, engineering run and physics run
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MEG II [Angela]



26

Mu3e [Angela]
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MEG/Mu3e [Angela]
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COMET/mu2e [Phillip]

 …and Phase I 

 Phase I has 2 goals: 
• Investigate backgrounds for phase II 
• Perform search at 100× sensitivity of 

SINDRUM-II 
 
For Phase I measurement use a cylindrical  
drift chamber around the stopping target. 
• Triggering by auxillary hodoscopes 
Also include prototypes/partial elements  
of Phase II detectors for development and  
characterising backgrounds at low current 

Muon tracks 
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Transport Solenoid 

eCorrective dipoles 
 
dCompleted 90° muon 
transport arc (including 
octagonal return yoke) 

COMET [Phillip]
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Summary
• Results of CP violation, unitarity triangle fit are consistent with 

the SM 

• Hints for new physics?  

• Lepton universality, Angular Analysis B→K*µ+µ-, branching 
ratio of Bs→φ(K+K-)μ+μ-, Br(B0→μμ), |Vub|, H→τμ, etc… 

• More data from LHCb, Belle II, ATLAS/CMS will be available 
soon. 

• Lepton flavour violation experiment will be available soon. 
MEGII, Mu3e, COMET, and mu2e. The MEG final result will come 
this year.
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Backup



Belle II

21

These 
analyses are 
currently 
totally 
dominated by 
the statistical 
uncertainty!



Belle II
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Before the parallel session,
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There was a comprehensive overview talk  
by Tatsuya Nakada
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Overview talk by 
Tatsuya Nakada


