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Status of Monte-Carlo

e \/\/ithin KLOE, studied MC
effects
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(see [SciPost 10.21468])
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What do Monte-Carlo tools do

Need to know amplitude for the process and be able to compute it fast

N

Numerical integration / \ ~hase-space algorithm

Seyond LO, need to cancel IR singularities with a scheme, but principle is the same

NLO Is automated for most processes (sometimes NNLO)

VWhat apout effects that are important but arise at NN...NLO?
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Fixed-Order / All orders

The calculations
® Red blob: fixed-order QED.

® Blue blob: Techniques beyond fixed-order to incorporate pions in a standard
perturbative framework (they are models, however complicated they are).

® (reen blob: approximations which capture leading contributions at all orders in the
QED coupling.
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Many effects captured by different codes

T w+ﬂ_7

Code \ Process utu utu=y T
AFKQED — LO-+CS — LO+CS no FSC
BABAYAGAQNLO | NLO+PS | LO+PS | NLO+PS FxsQED | LO+PS FxsQED
KKMC CEEX CEEX — —
MCGPJ NLO+CS | LO+CS | LO+CS GVMD LO+CS GVMD
MCMULE NNLO NLO NNLO ISC NLO ISC
PHOKHARA — NLO — NLO FxsQED
SHERPA NLO+YFS | NLO YES sQEP) YES sGED
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c© _2a(B+B(Q))

pr(k)
do=Y ° = dch[Hdcws(k)@(k sz)] [ﬁo+z 1(k) | ]

Jéremy Paltrinieri 17/09/25



One clever trick: resummation

c© _2a(B+B(Q))

Pk
do = 2 - - dd, [HdCDyS(k)@(k Q)] [ﬂo+ Z Sl(k) | ]

—Orm Factor

Jéremy Paltrinieri 17/09/25



One clever trick: resummation

c© _2a(B+B(Q))

Pk
do = 2 - - dd, [HdCDyS(k)@(k Q)] [ﬂo+ Z Sl(k) | ]

-orm Factor Phase-space Integration

Jéremy Paltrinieri 17/09/25



One clever trick: resummation

c© _2a(B+B(Q))

Pk
do = 2 - - dd, [HdCDyS(k)@(k Q)] [ﬂo+ Z Sl(k) | ]

-Orm Factor Phase-space Integration R sate amplitude

Jéremy Paltrinieri 17/09/25



Status of the Implementation

Implemented phase-space generation, added Vegas for
efficiency

Implemented resummation at LO for scan mode

ls iImplementing resummation at NLO for scan mode
through automation of matrix element calculations

ls working towards resummation at NLO for radiative mode
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