ILC-Japan physics WG core group
meeting

Quick recap

Jorge presented an overview of the Working Group 2B report prepared for the European
Strategy Group's deliberations in Ascona, focusing on the physics rationale behind
recommendations for the next large-scale particle collider project at CERN. The report
compared different future collider options including the FCC, linear colliders (CLIC), and
energy-upgraded LEP (LEP3) across multiple physics areas: precision Higgs, electroweak, top,
flavor, QCD, and BSM sensitivity. Jorge explained the methodology used to rank colliders from
1to 5 based on their physics potential in each category, with FCC-ee and FCC-hh receiving the
highest rankings overall due to their broad physics program and potential to explore the high-
energy frontier after running in lower-energy modes. The discussion included detailed
questions about systematic error assumptions, technical readiness assessments, flavor physics
capabilities, and background handling challenges at the FCC, with participants expressing
some concerns about certain ranking decisions, particularly regarding BSM sensitivity and the
choice of benchmark models.

Next steps

Jorge

e Discuss with the other conveners the possibility of adding tables with the exact input
numbers used for the Higgs and electroweak studies, and consider summarizing them in a
note or document for the community.

Shion

® Reach out to the working group responsible for the technical readiness assessment to
discuss and clarify the scoring for FCC-ee at 365 GeV.

Taikan



e Organize a future meeting or lunch chat, possibly at the end of September or beginning of
October, to continue the discussion on interpreting the results.

Summary

CERN Collider Strategy Comparison

Jorge presented an overview of the working group report prepared for the European Strategy
Group's deliberation in Ascona regarding the update of the European strategy for the next
large-scale project at CERN. The report focused on comparing the physics potential of
different future collider options, including the FCC, linear colliders, and the LHC, using rankings
based on precision physics capabilities and BSM sensitivity. Jorge explained the methodology
used to assess each collider's potential across various physics areas such as Higgs,
electroweak, top, flavor, QCD, and heavy ion physics, as well as BSM scenarios. The analysis
concluded that the FCC-ee and FCC-hh provided the best overall physics potential, though the
comparison between FCC and linear colliders was found to be more nuanced when flavor
constraints were removed from the analysis.

Baseline Analysis and Scenarios Discussion

Jorge explained that the baseline analysis focused on aggressive systematic errors to assess
experimental capabilities, while conservative scenarios were also included in the briefing book
with separate figures showing their impact. Junping inquired about ranking tables based on
conservative systematic errors, and Jorge clarified that these rankings were based on the
aggressive scenario since they focused on experimental capabilities rather than theoretical
constraints. Jorge noted that the conservative scenario would likely equalize the ranking
between FCC and linear collider options, particularly for electroweak measurements, while
flavor measurements would remain relatively unaffected by the choice of scenario.

FCC and CLIC Rankings Discussion

Jorge explained that the FCC and CLIC rankings are similar due to their testing of higher
energy DS parameters, with FCC being ranked fourth and LCF2250 ranked second primarily
because of top pair production capabilities. The group discussed concerns about the technical
readiness assessment for FCC-EE, particularly regarding the 365 GeV threshold being rated as
green despite appearing challenging. Taikan clarified that the technical readiness scores are



somewhat arbitrary, with FCC-EE receiving high ratings due to civil engineering aspects, and
suggested that Shion could reach out to the working group for more detailed technical
assessments.

Collider Configuration Comparison Review

The team reviewed a table comparing different collider options, discussing the ranking system
and key differences between FCC and LCF configurations. Jorge explained that FCC was
ranked higher due to better loop sensitivity and flavor physics capabilities, while LCF had
advantages in energy reach and multiple energy points. The discussion highlighted that FCC
requires significantly higher luminosity (factor of 5 difference) compared to LEP3, though there
were concerns about achieving the required high luminosity in practice.

FCC Flavor Physics Challenges

The group discussed physics prospects and challenges for flavor physics at the FCC, with
Jorge explaining that current sensitivity to new physics is sufficient for some processes but
FCC could reach beyond current capabilities for B2S tau tau decays. The discussion
highlighted concerns about background handling in the FCC environment, with Shion noting
that the dirty environment could present significant challenges compared to current B-factory
operations. The team acknowledged that while B2S analyses are improving, current feasibility
studies rely on statistical extrapolations from barrel data, and the complexity of flavor physics
measurements in hadron colliders remains a significant technical challenge.

BSM Scoring Methodology Discussion

Jorge and Taikan discussed the BSM scoring methodology and its limitations, particularly
regarding the selection of benchmark points and the complexity of modeling different types of
particles. They examined how the scoring system considered both direct and indirect search
methods, with Jorge defending the design working group's approach despite some inherent
arbitrariness in the choices made. The conversation also covered the circle chart in the
appendix, which was based on EFT operators, with Jorge explaining the rationale behind
allocating significant space to flavor physics while maintaining comprehensive coverage across
different physics topics.

HICs Input Parameters Documentation



The group discussed the documentation of input parameters used in HICs calculations, with
Jorge explaining that while the document explains the methodology used to derive common
inputs from different colliders, the exact input numbers are not explicitly listed due to concerns
about document length. Junping suggested creating a separate table documenting the agreed
inputs for future reference, particularly since reaching this agreement took over 10 years of
work. The conversation ended with Taikan proposing a potential lunch chat during the JPF
event, though some participants noted scheduling conflicts that would make an in-person
meeting challenging.
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