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Core component of MC event generators

Need for improvement in theoretical accuracy
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NLL-accurate e*te~ showers

PanScales

Goal: Improving theoretical accuracy of parton showers
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Dipole showers in hadron collisions

QCD in large-N. limit — several dipole types
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One dipole per collinear limit Initial-state radiation — backward evolution

Sum up to soft limit T. Sisstrand, Phys. Lett. 157B (1985) 321-325.
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Resummation & the Lund plane
NNLL~ O(a,)

(0 < e b =exp [Lgl(aSL) + g,(a.L) + a.g;(a,L) + @(a;an-l)]
NLL~ O(1)

Splitting probability




Resummation & the Lund plane
LL~ O(l/a,)
2(0 < e™") = exp [Lgy(a,L) + g(a,L) + a,g5(a,L) + O(a’L" )]
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Resummation & the Lund plane

2(0 < e™) = exp [Lg,(a,L) + gy(a,L) + a,g5(a,L) + O(a’L" )|
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Dipole-k,: A standard dipole shower

Ordering scale Recoil scheme

H lI: Global recoll -
E FI, FF: Local recaoill 4/ . \

IF: Local/global recaoll (< 0) | > 0)

v =k,

P = axD; + bip; +
/ Wrong p/ at NLL
IF Local |:> :> Platzer, Gieseke JHEP 01 (2011) 024]

'Nagy, Soper JHEP 03 (2010) 097]
P; = a;p; Parisi, Petronzio, NPB 154 (1979) 427-440]

Pk = & p; + bip; +
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Dipole-£.: Fixed-order tests
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Phase-space contour of second emission
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Dipole-£.: Fixed-order tests
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Dipole-%,: All-order tests

Azimuthal angle between the leading jets

NLL test for p; > spectrum
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The PanScales showers

PanGlobal: Always distribute recoil globally

P = ap;i + bip; + Py

—

pi = a;p; Pi
PanLocal: Local recoil, but require f,; > 0 Ink/Q ,
Pr=aqp;+ byp;+ o
- p;=a;p;+b;p;—
< >
- (< 0) (> 0)

Emissions at large| 7 |occur later

Require boost only if initial-state leg acquires k; —+ Recoil always taken from the hard leg
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PanGlobal: Fixed-order tests
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a.—0

PanScales: All-order tests
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PanScales: All-order tests
NLL accuracy tests - pp—»Z2
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Conclusions

PanScales: a project to bring logarithmic understanding & accuracy to parton showers

NLL accuracy has been achieved for ete- and colour singlet production in pp

Next steps include
e Matching to hard matrix elements: essential for NNDL accuracy

® Heavy quarks: needed for pheno + interesting resummation

® Interface to Pythia: retuning of hadronisation model

® Extension of pp showers to more complex processes, i.e. Z+jet and dijets

e NLL showers for deep-inelastic scattering

e Jowards NNLL showers: higher-order kernels, I.e. double soft, triple collinear






Mapping from logarithmic to physical

Q [GeV] as(Q) prmin [GeV] E=asl® A=asL T
91.2 0.1181 1.0 2.4 —0.53 0.27
91.2 0.118&1 3.0 1.4 —0.40 0.18
91.2 0.1181 5.0 1.0 —0.34 0.14
1000 0.08860 1.0 4.2 —0.61 0.36
1000 0.0886 3.0 3.0 —0.01 0.26
1000 0.0886 5.0 2.9 —0.47 0.22
4000 0.0777 1.0 5.3 —0.64 0.40
4000 0.0777 3.0 4.0 —0.560 0.30
4000 0.0777 5.0 3.9 —0.92 0.26
20000 0.0680 1.0 0.7 —0.67 0.45
20000 0.0680 3.0 5.3 —0.60 0.34
20000 0.0680 0.0 4.7 —0.560 0.30
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