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KINEMATICS… (See for example JHEP 04 (2020) 019)



Parton Showers

•Accuracy of the PS either comparing to resummation 

•Or comparing to Fixed-Order predictions



Mass Effects
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 [GeV]μ

ΛQCD mc mb p⊥

•  => Retain mass effectsp⊥ ∼ mQ

•  => Neglect mass effectsp⊥ ≫ mQ



Combining the two

•PS cannot ignore quark masses, necessary for hadronisation 

Minimal Approach Fully Massive Approach

•Massless Evolution

•At the end, shuffle momenta

•Mass included in kinematics and splittings

•Evolution same as massless
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Approaches: Evolution Scale

•Evolution scale/Argument of alphaS (massless)

[Nucl.Phys. B173 (1980) 429-455]



Approaches: Evolution Scale

•Evolution scale/Argument of alphaS (massive)

•Everything seems fine for Q-Qg splitting, what about g->QQ?



Approaches: Evolution Scale, g->QQ
[Nucl.Phys. B436 (1995) 163-183] 
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Approaches: Evolution Scale, g->QQ
[Nucl.Phys. B436 (1995) 163-183] 

•Evolution of heavy quarks, take , the matrix element readsγ* − > qqQQ
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•If we take the QQ as if emitted from an off shell gluon
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=> Unphysical overestimates for KT ~ mg



Approaches: Evolution Scale, g->QQ

Simply count the number of b-jets



Approaches: Splitting Functions



Approaches: Splitting Functions

•(At LL all of these 
options are equally good!)


