
Contribution submission to the conference SMuK 2023

Tuning Pythia8 for future 𝑒+𝑒− colliders — ∙Zhijie Zhao1,2,
Mikael Berggren1, and Jenny List1 — 1DESY, Hamburg, Ger-
many — 2Center for Future High Energy Physics, Institute of High
Energy Physics, Chinese Academy of Sciences, Beijing, China
The majority of Monte-Carlo (MC) simulation campaigns for future
𝑒+𝑒− colliders has so far been based on the leading-order (LO) matrix
elements provided by Whizard 1.95, followed by parton shower and
hadronization in Pythia6, using the tune of the OPAL experiment at
LEP. In this contribution, we test and develop the interface between
Whizard3 and Pythia8. As a first step, we simulate the 𝑒+𝑒− → 𝑞𝑞
process with LO matrix elements, and compare three tunes in Pythia8:
the standard Pythia8 tune, the OPAL tune and the ALEPH tune. At
stable-hadron level, predictions of charged and neutral hadron mul-
tiplicities of these tunes are compared to LEP data, since they are
strongly relevant to the performance of ParticleFlow algorithms.

Then events are used to perform a full detector simulation and re-
construction of the International Large Detector concept (ILD), as
an example for a ParticleFlow-optimised detector. At reconstruction
level, a comparison of the jet energy resolution in these tunes is pre-
sented. We found good agreement with previous results that were
simulated by Whizard1+Pythia6. This modern MC simulation chain,
probably with matched NLO matrix elements in the future, should be
introduced to ILC or other future 𝑒+𝑒− colliders.
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