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MC@NLO vs Powheg matching (how to compare?)

Splitting of radiation: S-events (soft/singular) and H-events (hard/remnant)

dσS = dΦBB̄(ΦB)

�
Δ(tIR) +Δ(kT )

Rsoft(ΦR)

B(ΦB)
Φrad

�
dσH = dΦR

�
R(ΦR)−Rsoft(ΦR)

�

Soft radiation integrated out in B̄ ⇒ B̄/B = local K-factor

B̄(ΦB) = B(ΦB) + V (ΦB) +

�
dΦradRsoft(ΦB ,Φrad)

Powheg vs MC@NLO difference only in Rsoft

Powheg: Rsoft(ΦR) = R(ΦR) gsoft(Φrad, hdamp) matrix element

MC@NLO: Rsoft(ΦR) = B(ΦB)⊗Kshower(Φrad) gsoft(Φrad, µQ) parton shower

Soft profile gsoft(Φrad, µQ)

restricts Rsoft below µQ (resummation scale), e.g. θ(µ2
Q − k2

T )

⇒ ideal choice for consistent comparison: hdamp = µQ and same gsoft . . . ?
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NLOPS subtleties for multi-scale problems [1802.00426]

Matching based on factorisation of S-radiation wrt hard tt̄bb̄ process

Rsoft(ΦR) � B(ΦB)⊗Ksoft/coll(Φrad) for kT < hdamp ∼ mt

What about radiation with pT,b < kT < hdamp? Soft or hard?

tt̄bb̄ factorisation can fail and factorising hard tt̄+jet
subprocess can be more appropriate

example: hard jet radiation in the direction of bb̄ system

ΦB → ΦR FKS mappings ⇒ bb̄ system absorbs jet
recoil and becomes much softer

R(ΦR) enhancement that violates ttbb factorisation

similar issues expected also in MC@NLO matching
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Powheg “safety” system: resummation only if Rsoft < hbzd ×B ⊗Ksoft/coll

gsoft(Φrad, hdamp, hbzd) =
h2
damp

h2
damp + k2

T

θ
�
hbzdB(ΦB)⊗Ksoft/coll(Φrad)−R(ΦR)

�

⇒ high stability wrt hdamp variations
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