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Outline 

•  Framework : physics topics in the LHCb 
LAL group 

•  Search for NP  
•  QCD & charmonia  
•  All the internships ! 
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The LHCb LAL group 
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~ 10 physicists  
~ 3 PhD students 
..and Master students    
 

•  Calorimeter Font-end electronics  

•  Slow Control electronics 

•  L0 Calorimeter trigger 

•  Calorimeter software 

•  Tracking  

•  Physics ! 



Physics topics in the LHCb LAL group 
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•  Charmonia cross section 

measurements  

•  Hadronic decays of charmonia 

•  Bs ànϕ

•  Search for BàDs(2317)π 

•  B cross section measurements  

•  Bc physics 

•  γ angle measurement (B0àDK*0) 

•  Search for NP in BàK*0ll 

•  Search for NP in Dàhh’μμ 

•  BàD*τυ  

2010 2011 2012 
0.038 fb-1 1.11 fb-1 2.21 fb-1 



Charmonium states from b-hadron 
decays and Bs via decays to ϕϕ 
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•  Decays of 𝐽PC=1-- states to φφ are forbidden  
•  Signals from 𝜂𝑐 and 𝜒𝑐 families observed  
•  Measure ratios, systematic uncertainties partially cancels  
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Search for BsàDs(2317)π 
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•  There are 2 doublets of D** states (L=1 excitation)  

•  jp=(1/2)+ : D0*(0+) and 
D1’(1+), large widths 

•  jp=(3/2)+ : D1(1+) and 
D2*(2+), narrow widths 

•  Some problems are observed in B → D** semileptonic decays : While 
Babar, Belle and theory predictions are in good agreement for the 
narrow states, the situation is pretty unclear for the broad ones 
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B → D** semileptonic 

•  Belle and Babar in disagrement for B → D1’ l ν 
•  Broad states are vey difficult to measure 

•  According to theory, the production of broad resonances should be much smaller than 
the narrow ones, this is not what it is experimentally observed (‘1/2 vs 3/2 puzzle’). See 
e.g. arXiv:1206.5869 for details. 

 



To try to solve the puzzle : the Bs and Ds  
 
•  In the Ds system, the states jp=(1/2)+ are narrow as their masses are 

below the D(*) K threshold! 

•  Two states: Ds0(2317)+ (0+), which mainly decays into Ds π0 and 
Ds1(2460)+ (1+), which decays into Ds π0 , Ds γ or Ds ππ (4.3±1.3%) 

•  Use Bs hadronic decay :  
  BR(Bs → Ds0(2317)+π-) with Ds0(2317)+ → Ds

+ π0  

•  In fact :  
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BR(Bs →  Ds
0+ 2317( )π − ) × BR(Ds

0+ 2317( )→ Ds
+π 0 )× BR(Ds

+ → KKπ + )
BR(Bs →  Ds

+ρ− ) × BR(Ds
+ → KKπ + )× BR(ρ− →π 0π − )
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Status : 
•  Selection using a Boosted Decision Tree improved wrt previous one : 

better MC modeling  

•   Optimization of the cuts in a 2D plane (BDT cut value, π0 pT cut value)  

•  Start to look at the normalization mode : BsàDs ρ and to understand 
the physics backgrounds 

NSignal NBkgd 
‘Old’ 
selection 

75 252 

Vitalii 
selection 

73 203 



Search for NP in BàK*ll 
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Focus on K*ee : complementary of BàK*μμ in the low q2 region  
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Discussions with our theory colleagues in particular A. Korchin 
 
=> Several publications :    

Phys.Rev. D82 (2010) 034013 

Used by 
LHCb :  

 + other publications! 



In total ! 
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Level LHCb LAL 
advisor  

Date Subject 

Viktor Iakovenko Joint PhD 
thesis 

MHS 2010 Study of Bs meson Radiative Decay 
and Radiation Monitoring System 
at the LHCb experiment 
 

Nazar Stefanyuk  Master 
student 

Sergey 
Barsuk 

2013 Charmonia àφφ 

Taras Patlatyuk Master 
student 

Patrick 
Robbe 

2013 40 MHz RO with PCIe (LHCb 
Upgrade) 

Andrii Usachov  Master 
student 

Sergey 
Barsuk 

2014 Charmonia àφφ & Bsàφφ(φ) 
 

Vitalii Lysovskiy  Master 
student 

MHS 2014 BsàDs(2317)π 


