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QCD CORRECTIONS TO WEAK BOSONS ANDS

Light SM Higgs associated Single-Top production
production with W and Z bosons
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QCD corrections to weak bosons and b-jets

AV @padons: 1Hoop masslessamplitudes 5em bxon,
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Kosower,1997]

\Mblx @NLO, in the 4FS, but witin =0 [Campbell, Elis 1999]

. - [Campbell,Ellis,Maltoni,Willenbrogk
MDD @NLO, in the 5FS o

Vidbh @NLO, In the 4FS, tﬂ’] O [FFC, Reina, Wackeroth,2006]
ZBOb: @NLO, in the 4FS, Eh 0 [FFC, Reina, Wackeroth,2008]
Vu:b. @NLO in the 5FS [Campbell,Ellis,FFC,Maltoni,Reina,Wackeroth

Willenbrock,inprogress]
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NLO QCIlzorrections toW/Z bb

LO Feynman diagrams:
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The Calculation



NLO QCIlzorrections toW/Z bb

Vlrt

Virtual corrections: calculating o 0]
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NLO QCIlzorrections toW/Z bb
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Virtual corrections: calculating o
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NLO QCIzorrections toW/Z bb

Virtual corrections: calculating o} j”"t The Integrals
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NLO QCIzorrections toW/Z bb

One CheckComparing to GeneralizetUnitarity Methods
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corresponding box in our calculation
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NLO QCIlzorrections toW/Z bb

Real corrections: calculating Jrea‘l PSS &, and 6, cuts

[Bergmann,Harris,Owerls

1. Soft cut for extra parton: F, < 0,./s/2 defines:

g

{;}real _ ’\e.off e ~ hard

o0/t calculated in the soft limit (E, — 0).

2. Collinear cut for extra parton: (1 — cos#) < 0, defines:
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The Calculation



NLO QCIzorrections toW/Z bb

O(ay) corrections: combining virtual and real pieces

Virtual

Sample of loop diagrams:
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Final Hadronic cross section is finite



Zbb @ theTevatron

Summary of LO and NL@bbtotal cross sections, for both
massive andmassless

m,i Opb)([ratio] m,=0 (pb) [ratio]

FLO 2.21 [] 2.37 []
UL e s 2.80[1.23] 3.01[1.24]
cuts: p, > 15 GeV Masslessresults: [MCFM]
mi=2

R=0.7

Results
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Zbb @ theTevatron
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W bb @ theTevatron

Results



W bb @ theTevatron

éef fect sZbbi neEd alrettdos | ook
relevant to ongoing searches at CDF ardZera

Single top t tbar production
cuts: p(lead) > 25 GeV cuts: pt(lead) > 40 GeV

M(ead) <2.5 M(ead) < 2.5
p (sub-lead) > 15 GeV p (sub-lead) > 20 GeV
N(sub-lead)| < 3.4 N(sub-lead)| <3.4
R=0.7 R=0.7

LO: 2.78 pb LO: 1.30 pb

NLO: 3.34pb NLO:  1.37 pb

Results



W bb @ theTevatronsome pt and etadists for single top)
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W bll@ th eTevaterste mbb and Delta_Rdists for t tbar)
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W b + X:divide etimpera

W bb (FF) Wbj (VF)
q7 — Wbb bg — Wboq'
_ bg — Whq'g
qq — Whbg ,
bg — Whq'q
gq — Whbq gq — Whbq'

[FFC,Reina,Wackeroth  [Campbell,Ellis,Maltoni,Willenbrogk

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

IN PROGRESS

Results



Wb @Tevatron& LHC: -PRELIMINAR

Exclusive cross sections (pb)
Collider Wh W (bb)
TeV WH(=W7) | (5.2740.75=6.02) 8.03+1.27=9.30  (2.66) 3.73-0.02=3.71
LHC W+ (30.14-54.3=84.4) 40.0494.7=134.7 (17.6) 22.7+11.7=344
LHC W~ (21.6431.4=53.0) 29.8456.9=86.7  (12.9) 17.246.5=23.7

Results



Wb @Tevatron& L HC: -PRELIMINARY

Results



SUMMARYand OUTLOOK



