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e Drell-Yan processes

motivations
theoretical tools

QCD & EW Radiative corrections
Mixed QCD & EW eftects

e Dibosons

motivations
theoretical tools



Dl'ell-YaIl PI'OCCSSCS (Z/y * ’ W:IZ P].‘OdllCtiOll) (see talk by Mutuberria)

o clear experimental signature;
e integrated luminosity at the end of 2012 -~ 7 ~ 20 fb™

ow~10nb —>~2-1085 W

. } = No statistical limitation
g7 ~1nb = ~2-10" Z

e W mass & width =

(see talk by Kotwal)

{ e W transverse mass
e lepton p,

o SiIl2 ‘9W = AFB
(e Total cross section

e W/Z/I (pseudo)rapidity
\ e ratios W/ Z

detector calibration = Z invariant mass
o background for NP = high energy tails

PDF ﬁt (see talk by Rojo) s
collider luminosity

.




DY Processes - QCD tools - fixed order
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e perturbative expansion well converging
e good description of inclusive results

(experimental accuracy ~ 1%)




DY - EW tools - fixed order
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SANC - Arbuzov & al., EPJC 46 (2006) 407, ...
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HORACE - Carloni ¢ al., JHEP 0612:016 (2006), ...

Dittmaier & al., PRD 65 (2002) 073007, ...
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e EWNLO ~ on inclusive quantities

e important kinematic effects (AMy ~ 100 MeV)
e EW Sudakov logs (log(My//$)) in high energy limit



DY - QCD & EW tools - Resummation effects
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h POWHEG - Nason ¢ al, JHEP 1006 (2010) 043, ...
NLO QCD ® QCD SNOWCT (a)MC@NLO - Frixione ¢ Webber, JHEP 0206 (2002) 029, ...
SHERPA - Hoche & al., JHEP 04 (2011) 24, ...

NNLL matChed Wlth NLO Calculathn DYQT - Catani ¢ al., NPB596 (2001) 299-312, ...

(/_"WINHAC - Jadach & Placzek, EPJC 29 (2003) 325, ...
NLO EW ® QED shower

—> HORACE - Carloni Calame ¢ al., JHEP 0612:016 (2006), ...
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- QCD ® EW tools
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(previous slide)
n>1,m>1

PHOTOS interfaced to RESBOS

SANC interfaced to HERWIG++ and PYTHIAS
Mixed EW & QCD (HORACE®/®MCENLO)
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Vector-Boson Pair Production (see talk by Ward)

e SM background for BSM searches
o Background to Higgs studies o, man i
e Access to triple and quartic (anomalous?) EW couplings

Vector Boson Fusion

e NLO QCD corrections moderate and under control for many processes
e Hjj, Zjj, Wjj, WWjj, ZZjj,...at NLO  usmuto- armold  ab, coC is0uss61-1670, 2005
e Hjj, Zjj, Wjj, WWjjat NLO+shower Schissler & al., arXiv:1302.2834,...
e For Hjj EW NLO ~ QCD NLO SR S -



Vector-Boson Pair Production - NLO Effects

e W/Z/ y pair at NLO QCD VBFNLO/MCFM - Campbell & al. JHEP 1107 (2011) 018,...
e W/ Z pairs with POWHEG, MC@NLO Melia & al. 2011, JHEP 1111 (2011) 078, ...
e Full NLO EW for WW Bierweiler & al., JHEP 1211 (2012) 093
e NLO EW for Wy, Zy Accomando & al., EPJ C47 (2006) 125146
e NNLL EW fOI‘ WW Kuhn & al., JHEP 1106 (2011) 143
° Full fOI‘ )/)/ Catani & al., PRL 108 (2012) 072001
e Virtual for W)/, / y Gehrmann & al., JHEP 1202 (2012) 004

N(N)LO eftects usually important

e New channels

e high energy limit — NP
NLO QCD NLO EW

oc log(My, /p7) 5< log( My, /4)

enhanced by g PDF >100% LO in high energies ~50% LO in high energies

~ 0(LO)



Conclusions

o LHC will integrate a huge statistics
— high precision EW measurements will be possible;
e single and dibosons production will be fundamental tools
to probe the SM with high level of precision

NLO QCD important and under control

interfaced to shower (POWHEG, MC@NLO)
fully automatized (aMC@ONLG, ...)

important for precision studies
EW NLO important on phenomenology
for DY mixed QED ® QCD not negligible



Conclusions

o LHC will integrate a huge statistics
— high precision EW measurements will be possible;
e single and dibosons production will be fundamental tools
to probe the SM with high level of precision

NLO QCD important and under control

interfaced to shower (POWHEG, MC@NLO)
fully automatized (aMC@ONLG, ...)

important for precision studies
EW NLO important on phenomenology
for DY mixed QED ® QCD not negligible

THANK YOU!
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