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Top mass measurement 

Z+b-jet differential x-sections
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QCD CORRECTIONS TO WEAK BOSONS AND B-JETS

Introduction



QCD corrections to weak bosons and b-jets

ÅV ɷ 4 partons: 1-loop masslessamplitudes

Åpp ɷ Vbb: @NLO, in the 4FS, but with mb=0

Åpp ɷ Vbj: @NLO, in the 5FS

Åpp ɷ Wbb: @NLO, in the 4FS, mbÍ0

Åpp ɷ Zbb: @NLO, in the 4FS, mbÍ0

Åpp ɷ Wb: @NLO, in the 5FS

Introduction
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NLO QCD corrections toW/Z bb

One Check: Comparing to Generalized UnitarityMethods

[Bern,Dixon,Kosower]

[Britto,Cachazo,Feng]

ÅExtract box contributions using BCF ansatzand compare to coefficient of 

corresponding box in our calculation

ÅPlayground for one-loop unitarity techniques including (up to 2) 

massive fermions lines
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NLO QCD corrections toW/Z bb

[Bergmann,Harris,Owens]

The Calculation
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Z bb @ the Tevatron

Results

Summary of LO and NLO Zbbtotal cross sections, for both 

massive and massless

CrossSection mbÍ0 (pb) [ratio] mb=0 (pb) [ratio]

2.21 [-] 2.37 [-]

3.39 [1.53] 3.64 [1.54]

2.80 [1.23] 3.01 [1.24]

Masslessresults: [MCFM]
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Results

The trouble with K-factors!



Z bb @ the Tevatron

Results

ébetter a rescaling!
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W bb @ the Tevatron

Results

éeffects similar to Zbb, so letõs look some data 

relevant to ongoing searches at CDF and DZero:

Single top t tbar production

LO: 2.78 pb

NLO: 3.34 pb

LO: 1.30 pb

NLO: 1.37 pb



W bb @ the Tevatron(some pt and eta dists for single top)

Results



W bb @ the Tevatron(some mbb and Delta_Rdists for t tbar)

Results



W b + X: divide et impera

Results

W b+X &  W(bb) + X  @  NLO (VF)

W bj (VF)

[Campbell,Ellis,Maltoni,Willenbrock][FFC,Reina,Wackeroth]

W bb (FF)

IN PROGRESS



W b @ Tevatron& LHC:  --PRELIMINARY--
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SUMMARY and OUTLOOK

W/Z bb @ NLO

ÅWe observe 
considerably reduction 
of scale dependence

ÅCorrections are sizable, 
and with non-trivial 
rescaling factor

Wb& W(bb) @ NLO

ÅPresented preliminary 
results

ÅCorrections are quite 
considerable

ÅWe observe scale 
dependence 
improvement

ÅTevatronðLHC 
qualitative difference

Future work

ÅZb

ÅImpact on b-pdf studies

ÅGamma b bbar, t<->b

ÅPlayground for Unitarity
techniques with a 
massive fermion line


