
LHCb performance in 2010 
First Results on B-Physics

status and plans
Evgeny Gushchin

INR, Moscow @ LHCb Collaboration                         



LHCb detector
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Experimental requirements
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2010 run
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Detector efficiencies
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Luminosity 2010

61/17/2011 E.Gushchin INR, Moscow



Running conditions
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Running conditions 2010
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Heavy flavors @LHC

91/17/2011 E.Gushchin INR, Moscow



LHCb trigger
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Level 0 : Hardware triggers 
From Muon system & 
calorimeters

HLT1 : Software triggers
Add information from VELO and tracking 
stations to Level 0 information
Find proton-proton vertices etc.

HLT2 : Software triggers
Use all of the detector information to make
inclusive and exclusive selections
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Design: 
single event per bunch crossing

2010: 
several events per bunch crossing



Detector Performance

Key aspects for B Physics:
– δp/p ~0.45%

• δMB ~ 10-40 MeV

– IP resolution 
• ~14μm at high pT

– Proper time resolution
• ~50fs

– Particle ID
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VELO – Vertex Locator
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Vertexing
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Tracking
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Tracking
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Mass/momentum resolutions
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Mass/momentum resolutions: di-muon spectra
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PID
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PID
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PID
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Calorimeters
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Calorimeters
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Preshower/SPD
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SPD 
multiplicity 

trigger
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To reduce L0 rate 
used

SPD cut <450!!!  



Muons
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Di-Muons states
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Trigger
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LHCb physics program 
changes with time :)
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Mass[GeV/c2]
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CP violation study
Search for new physics
Gamma angle measurements with trees and loops
Rare and radiative decays
+
Electroweak sector (W,Z)
Charm physics
Higs, Exotica, etc.



RESULTS 2010
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First LHCb results
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First results
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LHCb physics current results
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+ more results are coming soon on winter-2011 conferences !!!



Charm physics at LHCb

34

Mass[GeV/c2]

1/17/2011 E.Gushchin INR, Moscow



Charm physics at LHCb
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• from trees
o unaffected by NP
o time independent method
o time dependent methods
o e.g.

SM & New Physics 

• from loops
o affected by NP

• CP violation in the Bs system
o affected by NP
o use mixing/oscillations

• Rare B decays 
o Flavour changing neutral currents and NP
o e.g. Bs µµ

• Radiative B decays 
o Flavour changing neutral currents
o examples
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Bs->mu mu
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±



Bs->mu mu
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Bs->mu mu
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Bs->mu mu
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Tree vs loops - consistent
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CP violation
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Also
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• Bs/Bo yield = (10.7±2.0)% 
– evidence for CPV in both

• Using tight cuts ACP(Bs)=-0.43±0.17 
– stat error only, no corrections (CDF: 0.39±0.15±0.08 in 1 fb-1) 



LHCb physics results

551/17/2011 E.Gushchin INR, Moscow



Future plans and expectations
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2015

Upgrade



Back-up slides
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B-Basics: Upsilon

• Bound bb states

– σ(1S) = 47 MeV
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B-Basics: B±

• Exclusives: e.g. B+→Doπ+

~34 pb-1

Br(B→Do +)
Br(Do→ +K-)
= 1.9 10-4
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B-Basics: B±

• Exclusives: e.g. B+→DoK+

Huge statistics at 
LHC
LHCb yield with 
~34/pb : 444 ± 30
c.f. CDF with 1/fb : 
516 ± 37
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B-Basics: B±

B→Do(Ks ) B→Do(KsKK)

~34 pb-1 Prospects for direct CP violation
measurement in charged B decays
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J/ψ K 
+

J/ψφ
CDF ~6500 
5.2/fb
● c.f. D0: 
~3500 in 
6.1/fb

J/ψK*0

~ 15 pb-1

J/ψKs

B-Basics: Bs J/ψh

sin2

1/17/2011 63E.Gushchin INR, Moscow



B-Basics: Bs

Bs→Ds(ϕπ)π Bs→Ds(K
*K)π

~34 pb-1

Large signals for Bs→Dsπ (used for Δms measurement)
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B-Basics: Bs

• Prospects for γ measurement from Bs→DsK

– Final states under study

– First Time dependent analysis in 2011

• Combined sensitivity to γ from B→DK

– Estimated sensitivity of ~7° with 2011 data
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Bs: a new decay mode

Bs→Ds2X
Ds2→DoK+

Wrong sign
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bb cross-section

Physics Letters B 

694 (2010) 209.

- Single Muon Trigger

x -Untriggered

(pp bbX) using b D0X
- , Do K- +, 

~280 events

~15 nb-1
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Towards and CPV

B0 ππ Bs K+K-

~ 35 pb-1

B0 K±π

±

Bs K±π

±

We will get as many K in 0.5-0.7 
fb-1 as Belle in 1000 fb-1

CPV
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CPV: on the horizon

• Bs/Bo yield = (10.7±2.0)% 
– evidence for CPV in both

• Using loose cuts ACP(Bo)=-0.134±0.041 
– stat error only, no corrections (HFAG: -0.098±0.012)

• Using tight cuts ACP(Bs)=-0.43±0.17 
– stat error only, no corrections (CDF: 0.39±0.15±0.08 in 1 fb-1) 

caveat: RAW 
NUMBERS - no 
corrections yet 
applied
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B-oscillations seen

• Bd D* X

~ 2 pb-1
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Rare B decay: Bs μμ

• Good agreement between mass distribution of background events between Data and MC. No evidence for 
excess of background in data.

• Background events populate the low Geometrical Likelihood region.

• Signal & B control channels are at in geometrical likelihood

• Geometrical likelihood depends on based on B kinematics
- Lifetime, Impact Parameter, Isolation
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• NP search

Radiative Decays: Bo→K*o

37 pb-1

199 events
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