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Matrix elements

fixed-order in «
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matrix elements (ME) and parton showers (PS) are approximations in
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MEPS — review

Parton showers (operate in N, — oo limit):

tmax
PSn(th tmax) = An (t07 tmax) + / dt,’Cn (tl) An (tl7 tmax)
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Multijet merging at leading order:
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MEPS — review Scales:

Parton showers (operate in N, — oo limit):

tmax
PSn(th tmax) = An (t07 tmax) + / dt,’Cn (tl) ATL (tl7

to

Multijet merging at leading order:

\

doMPs = dot® ® PS,, ©(Qcut — tn1)
+ do—k?—l e(thrl - cht) An(tn+1,tn) & PSn+1 @((
+ dU7|:L9r2 @(thrQ - QCUt) An (thrl 3 tn) An+1(tn+27 ta

\./
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e restrict the parton shower on 2 — n to emit only below Q, t
e add the n+ 1 ME and its parton shower
e multiply by Sudakov wrt. 2 — n process to restore resumms

a§+7l(ﬂeff) = 0‘]; (1) as(ts) - as(tn)
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fixed-order in «
— hard wide-angle emissions
) — interference terms

e matrix elements (ME) and parton showers (PS) are approximations in
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NLOPs (MC@NLO,POWHEG)
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e matrix elements (ME) and parton showers (PS) are approximations in
different regions of phase space

o MEPS combines multiple LOPS — keeping either accuracy
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Parton showers for NLOPS (need to reproduce N, = 3 singular limits for 1st em.):

tmax ~ ~
B0 (t0, tma) = An (tos fmae) + / AR () A (V' trrs)
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Scales:
Parton showers for NLOPS (need to reproduce N, = 3 singular I|| \.):
- tmax fuw
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ma ma to /
Multijet merging at next-to-leading order: \U,
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Results

Results — pp — W+jets

Inclusive Jet Multiplicity
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pp — Wjets (0,1,2 @ NLO; 3,4 @ LO)

o [ig/F € [5,2] fidef
scale uncertainty much reduced

o NLO dependence
for pp — W+0,1,2 jets
LO dependence
for pp — W+3,4 jets

® Qcut = 30 GeV
e good data description

ATLAS data Phys.Rev.D85(2012)092002
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Results

Results — pp — W+jets
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Results — pp — h+jets (ggF)

Higgs boson transverse momentum

pp — h+jets (0,1,2 @ NLO; 3 @ LO)

T e R e e
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2 o g vristion o pr/r € [5:2] et
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Eo.zs? 3 ° MQG[%,\/ﬁ]mh
ot E e NLO dependence
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e ‘ ‘ ‘ ‘ E LO dependence
1.: ;7\ L L L L B I \é for pp % h+3 jets
- * Qe = 20 GeV
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pL(H) [GeV]
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MEPs@NLO Results

Results — pp — h+jets (ggF)

Observables for pp — h+ > 2 jets

Higgs boson transverse momentum (ijer > 2) Transverse momentum of the H j j» system (ijer > 2)
— e A E— T T 3 = S — T T T 3
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e p, (h) predicted at NLO accuracy, p, (hjj) at LO accuracy
e hierarchies of jet emission scales are resummed

e resummation scale dependence minimal
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MEPs@NLO Results Conclusions

Conclusions

o multijet merging at NLO proceeds schematically as at LO
— introduce MC-counterterm to retain NLO accuracy

e preserves NLO accuracy of the ME and accuracy of the PS in resumming
hierarchies of emission scales
— scale setting essential for recovering PS resummation

e can be improved by adding higher order calculations

e (N)NLL resummation
e NNLO corrections

current release SHERPA-2.0.535, when fully tuned SHERPA-2.0.0
http://sherpa.hepforge.org
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Results — pp — W+jets

ATLAS data Phys.Rev.D85(2012)092002
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