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First evidence for CP 
violation in charm decays 

at LHCb. 
 A short presentation 

A rational choice from the Angelo Carbone 
seminar at CERN, 6 December 2011  
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http://lhcb.web.cern.ch/lhcb/lhcb_page/
physics_results/recent_lhcb_results/

Search_for_CP_violation_in_charm.html 
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 The charm sector is a promising place 
to probe effects of physics beyond SM.!

In the last years: resurgence of 
interest since evidence for D0 mixing 
was first seen.!
 Mixing well-established at level 
which is consistent with, but at the 
upper end of, SM expectations.!

 No evidence for CP violation in charm 
decays has yet been found !

Babar, Belle!
arXiv:hep-ex/0703020!
arXiv:hep-ex/0703036!

HFAG arXiv:1010.1589!
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LHCb at LHC 
 LHCb detector covers the forward region at the LHC in a 
unique rapidity range: 2<η<5. 

 LHCb exploits the strongly forward peaked heavy quark 
production: covering only 4% of solid angle the acceptance 
for b-quark production cross section is ~40%. 
 Large cross sections (at 7 TeV): 
  σ(bb) = 284±53 µb; now ~1011 b decays on tape 
  σ(cc) = 6100±930 µb; now ~1012 D decays on tape. 

Trigger: 
 L0 (hardware): ~1 MHz from high pT µ, e, γ, h candidates. 
 High Level Trigger (HLT1+HLT2, software): ~3 kHz  
global event reconstruction plus selections 
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Data taking in 2011 
- 1.1 fb-1 acquired in 2011;  
- 91% data taking efficiency, including data 
quality; 
- Well beyond design parameters: peak 
luminosity and µ (pp-interactions per bunch 
crossing); 
- Luminosity leveling at 3.5×1032cm-2s-1 

nicely working with both magnet polarities 

Design value 
2×1032cm-2s-1. 

Design value 0.4 
pp-int/crossing 



10 B.Sciascia - LNF - 23 Februray 2012 



11 B.Sciascia - LNF - 23 Februray 2012 



12 B.Sciascia - LNF - 23 Februray 2012 



13 B.Sciascia - LNF - 23 Februray 2012 



14 B.Sciascia - LNF - 23 Februray 2012 



15 B.Sciascia - LNF - 23 Februray 2012 



16 B.Sciascia - LNF - 23 Februray 2012 



17 B.Sciascia - LNF - 23 Februray 2012 

Reject D0 from B: 
after all cuts ~3% 
of contamination; 
only lifetime 
measurement 
affected not ΔACP.!



18 B.Sciascia - LNF - 23 Februray 2012 



19 B.Sciascia - LNF - 23 Februray 2012 



20 B.Sciascia - LNF - 23 Februray 2012 



21 B.Sciascia - LNF - 23 Februray 2012 



22 B.Sciascia - LNF - 23 Februray 2012 



23 B.Sciascia - LNF - 23 Februray 2012 



24 B.Sciascia - LNF - 23 Februray 2012 



25 B.Sciascia - LNF - 23 Februray 2012 



26 B.Sciascia - LNF - 23 Februray 2012 



27 B.Sciascia - LNF - 23 Februray 2012 



28 B.Sciascia - LNF - 23 Februray 2012 



29 B.Sciascia - LNF - 23 Februray 2012 



30 B.Sciascia - LNF - 23 Februray 2012 



31 B.Sciascia - LNF - 23 Februray 2012 

LHCb!
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Additional information 
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