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VELO:	  
primary	  vertex	  

impact	  parameter	  
displaced	  vertex	  

Tracking	  Station:	  p	  for	  lower	  
energy	  tracks	  and	  long	  lived	  

V0	  reconstruction	  

Tracking	  Stations:	  
p	  of	  charged	  particles	  that	  
traverse	  the	  dipole	  magnet	  

Calorimeter	  
Systems:	  

PID:	  h,	  e,	  γ,	  π0	  

Muon	  System	  

RICH:	  
p,	  K,	  π	  discrimination	  

Interaction 
region 

1 cm τB = 1.5 ps 

B 
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Vertexing is crucial for 
trigger and offline selection 

Trigger on impact parameter 
Measurement of decay distance (and then proper decay time) 

Ds 
Bs K+ 

K- 

K+ 

π-	


d~1cm 

47 µm 144 µm 

440 µm 
Primary vertex 

Decay time resolution = 40 fs 

σ(τ) ~40 fs 

Example: Bs → Ds K (MC simulation) 
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MC 



Data preliminary MC 

X and Y resolutions as a function of the number of tracks 
forming the vertex  
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Average resolutions 
for n. tracks = 25 
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Tracking efficiency vs pT 



Calorimeter and Muon ID in Ulrik’s talk 
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φ →KK ? 

13 without RICH � with RICH �

Efficiency and misid rate vs momentum 
for charged Kaons 
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2 kHz 

L0  
e, γ	


40 MHz 

1 MHz 

L0  
had	


L0  
µ	


ECAL 
Alley 

Had. 
Alley 

Global reconstruction 30 kHz 

Muon 
Alley 

Inclusive selections: 
topological, µ, µ+track, 

µµ, D→X, ϕ 
Exclusive selections	


Level-0	


HLT1	


HLT2	


Large transverse 
energy and 

momentum  in 
calorimeter and 
muon systems 

Associate Level-0 
signals with tracks, 
especially those in 

VELO displaced from 
Primary Vertex 

Full detector info 
available for inclusive 

and exclusive 
selections 

charm had. B Lep. B 

Nominal 
lumi 

10% 40% 90% 

Low lumi 
(2010) 

50% 80% >90% 
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Interaction rate L0 output rate HLT1 output rate HLT2 output rate 

Up to 2 kHz Up to 2 kHz 
Up to 25 kHz Up to 25 kHz 2 kHz 
Up to 300 kHz Up to 300 kHz 10 kHz 2 kHz 

Recorded lumi around 14 nb–1 by the end of 
May  then technical machine stop, etc. 
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1 nb-1 1 pb-1 1 fb-1 10 fb-1 100 pb-1 

  Inclusive Particle Production:  
 π, K, p, Ks, φ, Λ, D, Ds, Λc, J/ψ, B, Bs, Bc, Λb…  

Charm: D Mixing, CPV, rare decays 
Bottom: sin(2β), Δms, Bhh, BXlν, … 

Bottom: sin(2βs), ΒDK, Bsµµ,  
BK*ll, Bsφφ, rare decays, … 

We are here  

2010 2011 
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LHCb 
Perugia 0  
LHCb MC 
LHCb MC  
+ PYTHIA 6  
  diffraction 
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in ~ 2.7 nb–1
 

~ 6300	

D0→ K–π+

 

~ 620	

D0 → K–K+

 

~ 230	

D0→ π–π+
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~ 2.6 nb–1 

D+ →	

K+K–π+

 

Ds
+ →	


K+K–π+
 

D+ →	

K+π–π+

 

D+ →	

K+K–π+
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~ 14 nb–1 
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J/ψ 

ψ(2S) 



Sideband-subtracted 

14 nb–1 14 nb–1 
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tZ pesudo proper time 



X [mm] 

Primary vertex 

B decay vertex 

µ+ 

µ- 
K+ 

J/ψ 

B+ 

Y 
[m

m
] 

One event largely passing the 
offline selection algorithm 
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L ~ 13 nb–1 
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σ(φs(J/ψφ)) ~ 0.07 rad 

CDF, 5.2 fb–1 (FPCP 2010): σ(φs) = 0.5 

end 
2010 

end 
2011 

CDF+D0, 8 fb–1 each (expected) 
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σ(γ) ~ 7 degrees 
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MC 

MC 

Yield in 2/fb at 14 TeV 
6800 events with 

B/S<1.1 

Yield in 2/fb at 14 TeV 
14000 events with 

B/S<0.5 

GGSZ 
ADS/GLW modes 

BsDsK 



Unmeasured 
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Current 
knowledge 

LHCb 
stat. 

LHCb stat. sensitivity with 500 fb-1 
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