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https://twiki.cern.ch/twiki/bin/view/ECFA/PhysicsGoalsPerformanceReachHeavyFlavour 

LHC & BELLE2 numbers for an ECFA meeting in October 2013  

+	  LHCb-‐PUB-‐2012-‐006	  (Implica7ons	  of	  LHCb	  measurements	  and	  future	  prospects)	  	  

Numbers are from :  

Speculations/mistakes  are mine !   



General framework : working hypotheses 
•  Current results used + improved detectors 
•  Simulation of running conditions (energy, pile-up) 

•     
•  integrated luminosities : 
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σ bb( )14 TeV

= 2 ×σ bb( )7 TeV

LHC era HL-LHC era 
2010-2012 2015-2017 2019-2021 2024-2026 2028-2030+ 

ATLAS & CMS 25 fb-1 100 fb-1 300 fb-1 → 3000 fb-1 

LHCb 3 fb-1 8 fb-1 23 fb-1 46 fb-1 100 fb-1 

Belle II - 0.5 ab-1 25 ab-1 50 ab-1 - 

The	  LHCb	  upgrade	  design	  is	  qualified	  for	  an	  integrated	  luminosity	  of	  
50<−1	  but	  it	  is	  an?cipated	  that	  LHCb	  will	  con?nue	  to	  be	  opera?onal	  
throughout	  the	  HL-‐LHC	  era	  
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Current results :   

Relative weights of the LHC experiments depend on the q2 bin 
‘cleanness’ varies with bins (resonances in M(µ+µ-))   

J/ψ ψ(2S) 

ATLAS : ATLAS- CONF-2013-038. 
CMS : arXiv:1308.3409. 
LHCb : JHEP 08 (2013) 131 

BK(*)µµ angular analysis 
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 Expected precision on q2
0 

•  triggering at low muon pT is mandatory 
•  ATLAS, CMS ?   

σtheory ~7 % 

K∗l+l−, where l = e or µ and 
K∗ includes both K∗0 and K∗+ 

? 



and the whole family …  

•  BKµµ 
•  ΛbΛµµ 
•  BsΦµµ 

•  BK**µµ ? 

•  Inclusive approach 
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what about electron modes ? 
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Modes with electrons are challenging at LHCb 

Not very powerful to just add statistics to muon modes  

Use them when they bring something more !  

2 examples : RK and BK*ee 



RK = BR(BKee)/B(Kµµ) 

– B factories precision ~20% (full q2 range) 

– Expected precision a factor 2 better with 3 fb-1 
in1<q2 < 6 GeV2 
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BELLE 2 

Test of NP models which predicts different effects for e and muon  
Models with exended Higgs sector.  
A relation with BR(Bsµµ) exists 



BK*ee angular analysis 
•  Focus on the (very !) low q2 region : 4 10-4 <q2 < 1 GeV2 
•  enhancement due to the photon pole.  
•  Full angular analysis for AT

2, AT
Im, FL, AT

Re   
•  expected precision on AT

2 and AT
Im ~ 0.25  

•  predominantly sensitive C7’ for K*µµ larger possible contribution from C9 

8 BELLE 2 

•  What can we learn when the ee pair comes from a converted real photon ?  
•  An old paper Y. Grossman and D. Pirjol, JHEP 0006 (2000) 029, arXiv:hep-ph/
0005069 suggested it … But ??? 

•  We have quite a large sample of these events ( ~900 events, low background, 
good mass resolution)   
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errors bars divided by 3 to 4 at the end of the upgrade ? 

Isospin asymmetries for Kµµ and K*µµ :  
3fb-1 precision of the order of 0.1 in the 1-6 bin (statistically dominated) 
 should reach 0.02 0.03 ? 

BK(*)µµ isospin asymmetries 

arXiv:1403.8044v2	  
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CMS 300 fb-1 CMS 3000 fb-1 

improved inner tracker system and 
removal of the endcap candidates 

•  Measure Bd and Bs : NP effects can be different 
•  HL-LHC : BR(Bs) will be limited (theory, fd/fs or Bs absolute BR)  
•  Use Bd !  
•  B mass resolution is crucial :  

•  CMS and LHCb can do it.  
•  ATLAS mass resolution has to be improved. 
•  Bd⟶µ+µ- suffers from Bd⟶Kπ background 

Bd,sµµ 
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Measurement of the Bs⟶µ+µ-  effective lifetime with ~2000 
events 	  

σtheory ~5 % 

Precision computed assuming the SM BR 

Expected precision on BR(Bd⟶µ+µ-)/BR(Bs⟶µ+µ-)  

2012 

? 

Going into precision measurements !  



What else ?  
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