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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 Il and IF

. Sherpa Hoche, Schumann, Siegert: 0912.3501
. Herwig Platzer, Gieseke: 0909.5593
* Dire Héche,Prestel:1506.05057

Vincia: only global recoil for Il connections
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Antenna Factorization
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Phase Space Factorization

Exact factorization of phase space

d,ﬁlﬁa d.be d(I)n _ dCEA de dq)n—ldq)ant

Lag Lp LA IB

On-shell momenta with exact momentum conservation

Initial-initial Initial-final

Radboud University %

o




IEIR ]

Radboud University %

2
-
-
~
&~
o N



Phase Space Factorization - li

dx, dxy

d®s(pa + Po — pj + pr)
La Lp
_ drpdxp
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Sij = 2Di"D; m
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Phase Space Factorization - li

DA PB
DR Pa = C1PA
l Py = C2PB
pj pj = c3pa + capp + cspL(p)
Pr = Pa T Pb — Pj
Pa DR Db
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Initial-Final
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Phase Space Factorization - IF
dx, dxrp
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Initial - Final Mapping

Map 1: PA retains its direction

_ SAK T Sjk
Pa — PA
Sjk
SikSak Sai \/Sjkzsajsak
L ¥) a aj
pj = pa- DK pL(®)
Sax(Sax + Sik) SAK + Sjk SAK + Sjk

Pk = Pa —PA T PK — Dj
Pk emits Pj with Pq spectating

* No Lorentz boost required — PR does not change
* Automaticallyxz, > x4

 Correct collinear and soft behaviour

« Current default map in Vincia

dd,,.
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Initial - Final Mapping

PK
N e Kinematics
ba br Pa — C1PA
o pj = capa + C3pK + capr + 5P ()
l Pk Pk = C6PA T C7TPK T C8PR T C9pP | (90)
P _
e Pr =Pa —PA T PK T PR —DPj — Dk
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Initial - Final Mapping

Map 2: PK retains its direction

Sak SajSsik \/SjkSajSak
Pa = pa PK pi(p)
SAK — Saj SAK(SAK — Saj) SAK — Saj
Pj = Da — DA + DK — Dk
~ SAK — Saj
Pk — PK
SAK

Pq emits P; with Pk spectating

 Lorentz boost required to reallign p, — pr changes
* Not necessarilyxr, > x4
* Correct collinear and soft behaviour
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Lorentz boost

Dj / Dk

~ T A T " ~ T
Pr
wy U p%pcyz _pgp% plilp% _p%le PAPa L
PaPB PA'PB (pa-PB)(Pa-PB)
Properties: (App) = pB 1 1 d
T d®, . = sng dSq;ds L —— L
(Apa) = a:_pA 1672 sax Sig 2T
A
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Phase Space

Antenna Phase Space,s =234,x,=0.5 Antenna Phase Space,s =234,x,=0.5
AK A AK A
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Phase Space

Antenna Phase Space,s =37.5,x,=0.8 Antenna Phase Space,s =37.5,x,=0.8
AK A AK A
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Implementation

ldea: Select maps probabilistically

P = =
( L eyt Sy Saj + S5k
@to dipole ap@

Correct Jacobian by veto with a factor
xr 2 X 2
Py(22r) + (- Py (222)
P; =

2
LAl
Lal
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Phase Space
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q+q—7v/Z+g

Mass of first jet Mass of second jet
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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

Radboud University : %



Phase Space
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Phase Space

q+q—7v/Z+g

Inclusive jet multiplicity
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