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LHCb design
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LHCb propertime resolution
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 20± = 2.4e+02 SignalN

2 0.9 MeV/c± = 13 m"
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LHCb particle ID
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DLL(K-π) > 0 DLL(K-π) > 5



Trigger performance

LHCb Trigger, ICHEP 2010 10

L0 Muon trigger efficiency to select J/
events as a function of
pT of the muon coming from J/

HLT efficiency in D*+ pt
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DAQ

Lots of luminosity already : thanks LHC!
Expect 1 fb-1 in 2011



Time dependent γ methods
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absurd

B cross-section 300 μb

!"#$%&''()*&+'(

,-./&01%23435*%671%6787 89,-(/(-.'%:(3$(-*

LHCb Forward Spectrometer
More b-hadrons produced at low 

angles.
Single arm is OK as b-quarks are 

correlated.

Rely on much softer, lower Pt triggers, 
efficient also for purely hadronic decays.

The B and D physics program at LHC 
does not suffer much from running at 
half the energy, given the enormous 
cross-sections. 

More than 1.4 pb-1 delivered by LHC, 
hence more than 400M bb pairs 
delivered! Still only one per cent of the 
luminosity expected by the end of 2010.
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Measured bb cross section!

The golden mode is 
BS!DSK because of the 
much larger interference 
than in the Bd modes

Nature seems to have 
been very kind with our 
cross section at 7 TeV!

I’ll concentrate on the 
Bs modes, specifically 
DSK in a combined fit 
with DSπ 

±±

±±

pp->bbbarX cross section
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Bd->Dpi  
proposed for CKM

Signals
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B!Dπ

Bs!Dsπ

Plots from 750 nb-1 of data

Dπ yield from MC in 750 nb-1 
with current trigger 370

Discrepancy to be understood

Assume the trigger 
efficiency stays the same 
next year and extrapolate 
DsK, Dsπ from MC expectations

Bs!Dsπ @LHCb2011 ~= 67 k 

Bs!DsK @LHCb2011 ~= 5.6 k

From MC sensitivity to γ is 
10° with 6k Bs!DsK : we 
should not be far off this!

Bs->Dspi  
proposed for CKM



Lifetime plot.

Lifetime and tagging
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Apply lifetime cut of > 2 ps 
in order to eliminate 
acceptance function and fit 
to the signal sample

In agreement with the world 
average: lifetime 
measurements will be an 
important intermediate step 
on the road to γ

B!Dπ

(16

Bs  Ds ! π

MC 2010 performance
 Category          εeff          εtag            ω %  
---------------------------------------------------------

**  OS muons     1.69+-0.21     9.51+-0.25    28.90+-1.26 

**  OS elect     0.47+-0.11     3.04+-0.15    30.29+-2.25 

**  OS kaons     1.64+-0.21    21.61+-0.35    36.21+-0.88 

**  SS kaons     1.95+-0.23    21.69+-0.35    35.00+-0.88  

**  VertexCh     1.38+-0.20    26.32+-0.38    38.56+-0.81  

---------------------------------------------------------

Tagging efficiency =  48.83 +- 0.43 %

Wrong Tag fraction =  30.69 +- 0.58 %

EFFECTIVE COMB. TE =   7.28 +- 0.40 %    

=========================================================

 Category          εeff          εtag            ω %  
---------------------------------------------------------

**  OS muons     1.59+-0.20     9.92+-0.26    29.99+-1.24  

**  OS elect     0.49+-0.11     3.02+-0.15    29.78+-2.25 

**  OS kaons     1.64+-0.21    21.61+-0.35    36.21+-0.88  

**  SS kaons     1.95+-0.23    21.69+-0.35    35.00+-0.88  

**  VertexCh     1.26+-0.19    40.93+-0.42    41.24+-0.66   

---------------------------------------------------------

Tagging efficiency =  56.17 +- 0.42 %

Wrong Tag fraction =  32.46 +- 0.55 %

EFFECTIVE COMB. TE =   6.91 +- 0.39 %   

=========================================================

Old Tuning

L0 trigger applied

Flavour tagging validation ongoing



DsK and ambiguities
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Access all five observables through the use of untagged 
events: unambiguous in the limit of infinite statistics

Relies on a sizeable ΔΓ/Γ, assumed 10% here



DsK ambiguities @ 6 fb-1
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DsK ambiguities @ 6 fb-1
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DsK ambiguities @ 6 fb-1
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DsK @ 6 fb-1 vs. 0.3 fb-1
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ambiguous solutions are actually degenerate and quoting 
a central value for γ becomes meaningless



Expected sensitivity in 2011
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6k events 1.5k events

Ambiguous solutions 
are well resolved, 
central value has 
only a ~3o bias

Ambiguous solutions 
not well resolved, 
central value has 

an ~11o bias

With ~4k DsK we would be at the limit of an unambiguous 
measurement. A lot will depend on how kind nature is with 
the branching ratios, how much we can improve selection 
and trigger efficiencies and so on.

But for sure: we are in the game!



ONE MORE THING
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First six body final states 
reconstructed @LHCb

Current hadronic trigger is not 
optimized for these modes, next 
year’s will be.

Estimating from MC

Bs!DsK1 @LHCb2011 ~= 3.6 k

A potentially significant sample!



Thank you Warwick!

49 years since SU(2)xU(1) : let’s 
see if the SM can make it 50 not out



BACKUPS
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DsK sensitivities
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DsK sensitivities
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Dπ and ambiguities
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Dπ ambig, factorization limit
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Dπ ambig, large strong phase
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Using U-spin
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Using U-spin
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Using U-spin, large strong phase
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More sophisticated U-spin
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Strong U-spin assumtion
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Phase U-spin assumtion
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Amplitude U-spin assumtion
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Example U-spin constraints
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