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Theo'r tical predictions foer D" processes are crucial
e the p\sms program atra hadron collider
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\Vietivation

Higgsiassociated productiom VWi (A — bb)

L = 2.7 b1 W + 2jets / 1b-tag L = 2.7 b1 W + 2jets / 2b-tag
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Lots 0 ‘goodigeneral teels fb_- 82ding order cross
SECHieNS TMad\graph, IHemwig, Sherpa, Alpgen,
Whizard, Pythia; ...)

lLange factorisation/renormalisation scale dependence

Pessible iImprovements

Parton shower

Resummation (N....LL')
More orders in perturbation theory: (N....LO)




NLO Conrecons
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COthjer (Inlrared saie) obs \/
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Addlcontributions that have an nigher order in
perturpation theory, but yield the same value for an
ePservable y ———




NLEOI Corrections

[reclions are needed good theoretical
understaﬁing\_\of QCDI processes

Improve theory prediction for

Absolute normalization

Corrections can be verylarge
Reduce renormalizatiof scale dependency

- Shape of distributions




NLO with Bla FSherpa

\BIaCkHaI SHerpa

\irtual part D A
Leading order

Real part

ntegration of the virtual
palt



ProVides
Efficient phase space integration
Event generation
Analysis framework

Automated dipole subtraction:
for the real part

(and much more)
Is written in C++

[Gleisberg,Krauss|



- [Berger, Bern, 5ixon, [Febres Corc Kosower, DM]
GoalFautomate compuiateniervirtual 1-loop
amplitudesifor QCD) processes
C++ framework

Uses new: proegress in the _u"'nitarity technigues, spinor

iermalism, complex momenta
|Ossola,Papadopoulos,Pittau;Forde]

Cut containing part: 4 Dimj, Using Forde's method
Rational part:

1- loop recursion ( reuse ofi lower point results )
|Berger,Bern,Dixon,Forde, Kosower]

Rational extraction using D-adim; unitarnity.
[Ellis, Giele,Kunszt;Badger]




W+jets/ (@ levatrenrand LHC

WiZ¥jets processes are imperant
For'SMIphysics (Higgs, tt, single top)
Backgreunad to' new physics
Luminesity: determination /
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VICEM B Campbell, Keith Ellis]

\ELO WH1ljet (Feynmean dise Jram{;)
LO W42 jets (amplltudes ot unitarnity methods)

Amplitudes;

Leading colo'r primitive amplitudes ( 2g3gW' ) [BlackHat]

Allfprimitive amplitudes [Ellis,Giele,Kunszt,Melnikov,Zanderighi;
van Hameren,Papadopoulos,Pittau]

Cross section
Leading color W+3 jetsi({295gWV-)- [Ellis,Melnikov,Zanderighi]
Leading color W+3 jets (all subprocesses) [BlackHat]

Leading color W+3 jets (with rescaling to account for
subleading color) [Ellis,Melnikov,Zanderighi]

Full color W+3 jets (all subprocesses) [BlackHat]




& COF Il / MCFM Scale uncertainty --- PDF uncertainty

W+iets @ levatren
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Corrected for comparison " Seleurcarainy
withr particle level

Comparisen with Sos j
P I = CDF I/ MLM Scale uncertainty

NLO: MCEW
MLM = Alpgen+Herwig
SMPR = Madgraph+Pythia

E7 > 20 GeV  EX*™ > 20 GeV
n¢l < 1.1  HEr > 30 GeV
| < 2 ES™ > 20 GeV e |
MIW > 20 GeV [CDF Collaboration PRD 77 011108, Ari1.4]

--- PDF uﬂceﬁalnty

a COF I/ MCFM Scale uncertainty

« COF 11/ MLM Scale uncertainty
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p= \/m%v + p7. (W)

Jet algorithm: SISCone [Salam,Soyez]



Thlee Jprediclions depenad sl iue unphysical scales
Renorrkli‘Zation scalel
[Factorization s'CaIe |

Due toithe triuncation of the perturbation series

VWant'terchoose a scale “typical” for the process
Complicated processes lRave many scales
Good choice of scale

Cross sections and distributions should be positive
LO has a shape close tothe NLO one



e scale choices:
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Secale choicei:

DOEes not work for: all
distributions!

-— LO(u= E_;T"' ) / NLO (p= E:."r )
— 1O (p=H,) / NLO(n=H,)
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Distributions that are
specifically sensitive to
hlt?:a [ GeV ] . ) the VV

Choice of scale has
more effect at LHC, but
-= LO (ju:E_:.""} / NLO [p.:E:."rj) 4 ViSible at Tevatron

— LO(p=H,) / NLO (n=H,)
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G nclusions

Prese ted first full'color NL_ '
Tevatron and LHC |

SHOW. potentlal of unitarity. technlques fior
pPheERGMERNOIogY. |
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