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Introduction Giele, Kosower, Skands:1102.2126

Gehrmann, Ritzmann, Skands:1108.6172
Parton shower: Vincia, plugin for Pythia based on antenna factorization 

Backward evolution for initial state radiation
! Recoil imparted on the entire final state

Most dipole-like showers: Global recoil in II and IF
• Sherpa 
• Herwig 
• Dire Höche,Prestel:1506.05057

Platzer, Gieseke: 0909.5593

Höche, Schumann, Siegert: 0912.3501

Vincia: only global recoil for II connections
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Antenna Factorization
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Phase Space Factorization
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Exact factorization of phase space

On-shell momenta with exact momentum conservation

Initial-initial Initial-final
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Phase Space Factorization - II
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Phase Space Factorization - II
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Initial-Final



Phase Space Factorization - IF
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• No Lorentz boost required            does not change      
• Automatically  
• Correct collinear and soft behaviour 
• Current default map in Vincia

xa > xA

! pR

pa =
sAK + sjk

sjk
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p
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pk = pa � pA + pK � pj
emitspk pj with pa spectating

Map 1:       retains its directionpA

Initial - Final Mapping
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Kinematics 
pa = c1pA

pj = c2pA + c3pK + c4pR + c5p?(')

pk = c6pA + c7pK + c8pR + c9p?(')

pr = pa � pA + pK + pR � pj � pk

Initial - Final Mapping
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Map 2: pK retains its direction
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xa > xA

! pRpa• Lorentz boost required to reallign                 changes  
• Not necessarily                 
• Correct collinear and soft behaviour

Initial - Final Mapping



13

Lorentz boost
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Phase Space 
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Phase Space 
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Implementation

P1 =
sjk

saj + sjk
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saj
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Correct Jacobian by veto with a factor
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Idea: Select maps probabilistically

Similar to dipole approach
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Phase Space 
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Conclusion 
Goal: Incorporate global recoil for initial-final antennae in Vincia

Linear combination of dipole-like maps
• Agnostic about emitter/spectator roles 
• “Free parameter” selection probability

Outlook 
• More efficient implementation 
• Investigate influence of the selection probability
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