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Context

● SM parallel session during ATLAS week: indico.cern.ch/event/1503605/

● In the next years we expect

➞ Slow but steady increase in integrated luminosity

➞ None or marginal increase in √s

➞ Breakthroughs in calibration techniques leading to reduced experimental 
systematic uncertainties

● Physics modelling is an important uncertainty in many SM analyses and could begin to 
dominate in the future if action is not taken to reduce theoretical uncertainties in line 
with experimental ones

● To reach our physics goal we are looking for

➞ Developments in MC generators

➞ Improved understanding of theory uncertainties

https://indico.cern.ch/event/1503605/
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The agenda
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NNLL parton showers with PanScales

● Parton showers are a key part of MC generation

● Emission of additional particles: denominator in 
kinematic factor leads to logarithmic enhancements 
that need to be resummed to all orders

● PanScales project is aiming to build the next 
generation of Next-to-Next-to-Leading-Log parton 
showers

Code publicly available:
gitlab.com/panscales/panscales-0.X

Panscales [2312.13275]

https://gitlab.com/panscales/panscales-0.X
https://arxiv.org/abs/2312.13275
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Missing higher order uncertainties

● MHO uncertainties traditionally estimated 
via scale variation

● Main issues with scale variation are
➞ Choice of the central scale μ0

➞ No probabilistic interpretation
➞ No correlation model

MHO = Missing Higher Order
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Summary


