
Figure B.1: (Top): A drawing of the different sectors used for the ranking as detailed in the text. (Bottom): The
same sectors but now showing the EFT interactions or observables used to determine the ranking, using the notation
as defined in the Physics Briefing Book [1]. The diagrams on the outer circle provide a qualitative indications of the
type of contact interactions involved in each sector, while the different colours highlight the type of measurements
involved.
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FCC-ee Physics Program

• Higgs

• Electroweak

• Flavour

• Top Quark

• BSM

• QCD and ɣ ɣ
• Global Fits

• MC Event Generators

• Precision Calculations

• Jet Flavour Tagging

2

Figure B.2: A five-level, gray-scale visualization of the ranking, where the highest rank is shown in white and
the lowest rank is shown in black. The outer coloured rings indicate the different physics sectors that provide
constraints on the corresponding operators. (Top-left): the results for the FCC-ee. (Top-right): the results for the
FCC-ee plus FCC-hh. (Bottom-left): the results for the FCC-ee descoped scenario. (Bottom-right): the results for
LEP3.
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https://indico.cern.ch/category/15156/



Physics in US FCC 3

Kick Off Physics Meeting

https://indico.global/event/17891/


Recent Physics Highlights 4

https://link.springer.com/article/10.1007/JHEP04(2026)181

https://journals.aps.org/prd/abstract/10.1103/m2zr-26yf



Recent Physics Highlights 5

https://arxiv.org/pdf/2202.03285 https://arxiv.org/pdf/2511.00149
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https://indico.slac.stanford.edu/event/10213/contributions/15887/attachments/6893/17175/FCC-PED-LDRDs-
BNL-Pleier-100926.pdf



BSM Physics Reach from Z-pole 7

P. Meade

https://indico.fnal.gov/event/72820/contributions/340297/attachments/199698/278308/DPFmeadeFCCee.pdf


Objectives 8



Parallel Sessions connected to Physics 9



Highlights from Parallel Sessions: Particle Flow 10

CLD ILD

D. Garcia

https://indico.slac.stanford.edu/event/10213/contributions/15880/attachments/6888/17161/US_FCC_ParticleFlow.pdf


Highlights: Beam Backgrounds 11

J. Eysermans

https://indico.slac.stanford.edu/event/10213/contributions/15326/attachments/6865/17167/US_FCC_Meeting_SLAC_09092026.pdf


Highlights: Flavor 12

Scales, as shown in European strategy

(hatched: MFV)
mesons leptons EDM Higgs top

[1910.11775]

[2511.03883]

• All TeV-scale NP models must contain some mechanism to avoid violating constraints
Models devised to make deviations from SM small, revisit model building when tensions with SM arise

• Suppressions in SM are strongest for kaons, often !mK & ωK are the most constraining

Z L – p. 5

What are the largest useful data sets?

• No one has seriously explored it!

• Many measurements will remain far from being limited by theory uncertainties:
– The CKM angle ω(→ ε3)

– Bs,d ↑ µµ, B ↑ µϑ and other leptonic decays
– Ad,s

SL — CPV in B(s) mixing
– Lepton flavor violation & lepton universality violation searches
– Dark sector searches, etc.

• In some decays, even in 2040s we’ll have (exp. bound)
/

SM >
↓ 103

• NP sensitivity would improve with data ↔ LHCb, Belle II, tera-Z

↗ Case for an experiment focused on flavor at FCC-hh

Z L – p. 22

Z. Ligeti

https://indico.slac.stanford.edu/event/10213/contributions/15283/


US FCC Physics Priorities
• 1. Detector solenoid field (2/3/4 T) at the Z pole.

• Quantify how field strength trades off momentum resolution, beamstrahlung/beam-induced 
backgrounds and luminosity against Z-pole precision observables.

• Exploit superconducting-magnet design and construction expertise at the US national labs 
together with ATLAS/CMS experience of operating precision tracking in high-field solenoids.

• Needs to be fixed by 2028

• 2. Continuous vs 25 ns bunch structure.
• Assess the physics impact of the two beam-timing options (machine-background overlap, timing/

trigger requirements) using Z-pole measurements as the benchmark. 

• Joint with US accelerator groups that carry the beam-dynamics and beam-background 
simulation heritage of the US e+e- collider program

• Needs input from physics now
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Looking for interested contributors

Looking for interested contributors



US FCC Physics Priorities

• 3a. Higgs benchmarks in full simulation: ZH coupling and H->ss. 
• Validate a full-simulation chain (starting from CLD in Key4hep) against the fast simulation used 

for sensitivity claims, with the Higgs recoil measurement and charm tagging as the drivers.

• Build on US leadership in Higgs-coupling and heavy flavor tagging at the LHC

• Sets the vertexing, tracking and jet-flavour performance requirements for detectors

• 3b. Z-pole benchmark in full simulation: R_b. 
• Fast-vs-full comparison at the Z pole, where the 10^12 Z statistics push systematic control far 

beyond LEP. 

• Builds on US flavor tagging expertise

• Fixes the vertex-detector and material-budget targets for the Z-pole run.
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US FCC Physics Priorities
• 4. Realistic silicon-tracker digitization + TDAQ design in Key4hep

• Sensor-level simulation providing the data stream needed to evaluate streaming readout, data-
volume reduction and real-time FPGA/GPU tracking. 

• Builds on US leadership in LHC silicon trackers, ML-on-FPGA inference and L1-trigger tracking

• Determines sensor geometries and bandwidth requirements against beam-induced backgrounds.

• 5. Integrated tracking, calorimetry, timing and PID ("5D particle flow”)
• Evaluate the interplay of fast timing, dual-readout calorimetry, RICH-based PID and a silicon 

timing wrapper, with H->ss as the flagship benchmark. 

• Builds on US leadership in dual-readout/5D calorimetry, RICH-for-Higgs-factory, and HL-LHC 
timing-detectors (MTD/HGTD, HGCAL)

• Defines which technology combinations justify their cost and integration complexity.
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Please get in touch with additional ideas, for example lots of room in dark searches



How to get involved
• Contact the physics coordinators (contact info below)

• Join our new new mailing list meetings, mattermost

• International FCC meetings
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Patrick MeadeHeather GrayLoukas Gouskos

https://groups-portal.web.cern.ch/group/us-hfcc-physics
https://indico.global/category/1538/
https://mattermost.web.cern.ch/signup_user_complete/?id=ud566nf4a3yi5fo5df5hj3yoho
https://indico.cern.ch/category/15156/
mailto:patrick.meade@stonybrook.edu
mailto:heather.gray@berkeley.edu
mailto:loukas_gouskos@brown.edu


Conclusion
• The FCC project has been evolving quite rapidly since the European Strategy process 

• Project approval in 2028 is soon

• The US has set up similar structures to international FCC to organize our efforts

• Now is the time to start launching projects to allow the US to play a key role in 
defining the physics program at the FCC

• We plan to focus on high-profile, high-importance physics topics which are 
extremely relevant for the accelerator and/or detector choices 

• Unique opportunity with contributions possible to most areas

• Possible to make significant contributions with a small amount of effort

• Please get in touch with us if you have ideas or are interested in contributing

• Question: what is needed now to get more people to engage with FCC physics?
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