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Outline 

ü LHC and LHCb 

ü Semileptonics in general 

üMotivation and measurement of 

ü Flavour specific asymmetry 
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LHCb 

ü LHCb is a dedicated, precision, b-physics experiment 

üHigh statistics: weôre in the forward region, and at LHC 
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LHC 

ü The LHC delivered ~40 pb-1 in 2010 
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Online Luminosity  

Estimate 

 



LHC 

ü The LHC delivered ~40 pb-1 in 2010 

 

 

 

 

 

 

 

ü 25% more already in 2011! 
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Online Luminosity  
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Semileptonic decays 

ü LHCb reconstructs charmed and charmless B-decays 

ÁBackgrounds from open charm and other light mesons 

 

 

 

 

 

 

 

 

 

 

 

Áé just a sample of the many reconstructed moded 
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Xcb muL­L XDXb mu+­

~500 nb-1 ~500 nb-1 
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Production and decay 

ÁSpectroscopy 

ÁHadronization fractions 

ÁForm factors  

ÁVcb, Vub 

B-meson mixing 

ÁLifetime 

ÁMass difference 

ÁWidth difference 

ÁFlavour-specific asymmetry 

 

Semileptonic Program 



Rob Lambert, CERN Beauty, 7th April 2011 8 

Production and decay 

ÁSpectroscopy 

ÁHadronization fractions 

ÁForm factors  

ÁVcb, Vub 

B-meson mixing 

ÁLifetime 

ÁMass difference 

ÁWidth difference 

ÁFlavour-specific asymmetry 

 

Semileptonic Program 

2010 , 2011  
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Semileptonic Program 

2010 , 2011  

Highlights to cover here: 

ÅFirst LHC b-physics paper 

ÅNew D** decays of B-mesons 

ÅProspects for flavour-specific asymmetry 

See Niels Tuning 

from Tuesday, 

and 

Stefania Vecchi  

from Monday 



bb cross-section 

ü First LHCb b-physics paper, L=(15.0Ñ1.5)nb-1 

üsbb from semileptonic decays of the form  

 

 

 

 

 

 

ü Scale to full rapidity:  
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XDXb mu0­

Phys. Lett. B 694 pp. 209 

arxiv:1009.2731 

( )( )b4920284 ms °°=­ Xbbpp

See Niels Tuning 

from Tuesday 



bb cross-section 

ü First LHCb b-physics paper, L=(15.0Ñ1.5)nb-1 

üsbb from semileptonic decays of the form  

 

 

 

 

 

 

ü ln(IP) distribution used to discriminate prompt contribution 
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Phys. Lett. B 694 pp. 209 

arxiv:1009.2731 

~3 nb-1 ~3 nb-1 

XDXb mu0­
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Progress towards V(u/c)b 

Measurement of      0*
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First Motivation: V(u/c)b 

ü Constrains UT and/or measures form factors 

 

 

 

 

 

 

 

ü LHCb also probes V(u/c)b in the Bs system 
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BABAR 2010 

arxiv:1005.3288 

BŸpln 



Complementarity 

ü To determine Vub, we must first understand Vcb 

X In the Bs system, very little is known phenomenologically 

X Form factors unknown, expected to differ in q2 shape 

 

 

 

 

 

V Theory interest and input encouraged 
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BABAR 2010 

arxiv:1005.3288 

BŸpln 

? 
BS->Xc

(*)ln 



Complementarity 

ü To determine Vub, we must first understand Vcb 

X In the Bs system, very little is known experimentally 

X Excited D resonances unknown 

 

 

 

 

 

V There are many more resonances to be found! 
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(my copy of 

the PDG 2010) 



Interplay 

ü The form factors in q2 differ for the different excited states 

ÁNeither branching ratios nor form factors are well known! 

 

 

 

 

 

 

 

 

 

 

ü Need to experimentally constrain ratio of D** : D* 
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D** branching ratios 
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Phys. Rev. D 32,  

pp. 189ï231 (1985) 
ü Spectroscopy of Ds states is very rich 

V Ds1, Ds2 decay to D(*)K 

\ D(*)K resonance search 

ü Can measure relative BR 



Analysis strategy 

üQuickly changing 2010 conditions 

ü Need to subdivide into two datasets 

Á   3 pb-1, small pileup, inclusive single-muon trigger 

Á20 pb-1, larger pileup, any trigger (hadronic, muonic, random) 

1. Observe D0K modes in both samples 

2. Measure significance, widths and masses in 20 pb-1 

3. Determine ratio of D0K yields in 20 pb-1 

4. Normalize to total SL-width within the 3 pb-1 

Á (due to the inclusive triggering) 
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Phys. Lett. B 698 pp.14-20,2011 

arXiv:1102.0348 



1: Observe D0K modes 
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L = 3 pb-1 

L = 20 pb-1 

( )25361

+

sD

( )25732

+

sD

( )25361

+

sD

( )25732

+

sD

Phys. Lett. B 698 pp.14-20,2011 

arXiv:1102.0348 

>8 sigma 



2: Masses and widths 

Events 155  . Ñ 15  . 

Mass [MeVc-2] 2391.6 Ñ   0.5 

Width [MeVc-2] 4.0 Ñ 0.4 
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L = 3 pb-1 

L = 20 pb-1 

>8 sigma 

( )25361

+

sD

( )25732

+

sD

Axial vector é need an extra p0/g 

Lower mass from missing p0/g 

MC prediction 2392 MeVc-2 

( )25361

+

sD

( )25732

+

sD Events 82  . Ñ 17  . 

Mass [MeVc-2] 2569.4 Ñ   1.6 

Width [MeVc-2] 12.1 Ñ 4.5 

No need for extra p0/g 

Almost at PDG mass (~2570) 

Phys. Lett. B 698 pp.14-20,2011 

arXiv:1102.0348 

(stat errors) 



3: Ratio Measurements 
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L = 3 pb-1 

L = 20 pb-1 

Measure BR: 

Relate both exclusive BR: 

Phys. Lett. B 698 pp.14-20,2011 

arXiv:1102.0348 



4: Branching Ratios 

Rob Lambert, CERN Beauty, 7th April 2011 22 

L = 3 pb-1 

L = 20 pb-1 

Measure BR: 

Relate both exclusive BR: 

Calculated exclusive BR: 

X 

= 

Phys. Lett. B 698 pp.14-20,2011 

arXiv:1102.0348 


