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Event Generators Parton Showers

Parton showers use Monte-Carlo Random Sampling with emission

Hioh b ) L probabilities to generate radiation from the fundamental partons.
igh-energy physics events can be

imulated usi 1-
SIUIATeE USINg 4 genctapuibose Ay (over)simplified parton shower algorithm, simulating gluon emission:

1. Calculate the emission probability p9~99 (¢, z)
2.  Generate a random number r € [0,1]
3. It r <p,emita gluon!

cvent gener atof.

Monte Carlo techniques are used to

generate a theoretical prediction of

the data observed by detectors like The Physics of Emissions
ATLAS and LHCB The probability of emission is parameterised by the scale of momentum

transfer (t) and the fraction of the emitter’s energy given to the emission (z)

[Simulated on Herwig 7.3] 0000
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Particle physicists compare this
data to actual detector data to:

that the incoming

1/NdN/d(1-T)

particles have the right
amount of energy
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before the interaction,
SO we evolve
backwards from the

Search for new physics
Test new theories and models
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Simulate possible detectors
before constructing them

origin hadron.
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Angular Ordering

Successive emissions of gluons have lower

[Buckley et al, 2011]
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energies, but also smaller angles to the emitter!

Current Shower Models

Models of Global Recoil have been shown to prevent these 1ssues.
One can reshuffle momentum — used in angular ordered showers!

(1—2 )Pi;‘,

rescale momentum

Boost to ZMF to conserve energy

— —
1 to 2 Splitting 2 to 3 Splitting /
— J,2 .
t o« g t=ki [Forshaw et al, 2020]
Almost-on-shell kinematics, Kinematics solved locally with . ¢ ’
momentum is reshuffled at end spectator... Not Correct! Result' a beSt Of bOth WOI‘ldS
More accurate for globally Less accurate for globally measured dip ()le Showe]_‘
measured observables, but issues observables, but no 1ssues with : : : : :
with non-global ones non-global ones (I am currently implementing this new shower in Herwig,

watch this space!)
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