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A study of NLO-matched parton showers versus TMD resummation
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INITIAL STATE SHOWERS
QCD evolution and soft-gluon resolution scale

[Jung, Lelek, Radescu, Zlebcik & H, PLB772 (2017) 446]

f̃a(x, µ
2) = ∆a(µ

2) f̃a(x, µ
2
0)+

∑

b

∫ µ2

µ2
0

dµ′2

µ′2

∆a(µ2)

∆a(µ′2)

∫ zM

x

dz P (R)
ab (αS(µ

′2), z) f̃b(x/z, µ
′2)

where ∆a(zM , µ2, µ2
0) = exp

(

−
∑

b

∫ µ2

µ2
0

dµ′2

µ′2

∫ zM

0
dz z P (R)

ba (αS(µ
′2), z)

)

x ,

µ x,µx,µ

z     =   /x    ,i+2 i+1x

x
i+1i+1

z    =       /x  ,  
i

i+1 x iz     =   /x ,µ i+1

xx x

i+2

µi+1

µi+2

i+1P(z    )

i+1

x  ,i      iµ i      i   µ i      i

P(z    )

x ,   µ

P(z    )

x,

! soft-gluon resolution parameter zM separates resolvable and nonresolvable branchings

! no-branching probability ∆; real-emission probability P (R)
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COMPARISON WITH TMD RESUMMATION

Resummed DY differential cross section:
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COMPARISON WITH TMD RESUMMATION

& The parton branching TMD contains Sudakov form factor in terms of

P (R)
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& Via momentum sum rules, use unitarity to re-express this in terms of

P (V ) = P − P (R) , where
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& Identify da(αS) and ka(αS) with resummation formula coefficients (LL, NLL, . .)



• da(αS) and ka(αS) perturbative coefficients

one− loop :
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