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Energy Frontier

• Like the rest of the Snowmass process limited activities 
between January 2021 and summer 2021

• Restarted strongly with Energy Frontier Workshop August 
30 to September 3
• https://indico.fnal.gov/event/49756/

• Week-long set of meetings and discussions about the 
Energy Frontier Snowmass progress, developments and 
future
• Including extensive interactions between Energy Frontier and 

Accelerator Frontier
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Recent Energy Frontier Workshop

Very close cooperation with Accelerator Frontier 
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Energy Frontier Groups
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Topical Group Co-Conveners

EF01: EW Physics: Higgs Boson properties and couplings Sally Dawson (BNL), Andrey Korytov (U Florida), Caterina Vernieri 
(SLAC)

EF02: EW Physics: Higgs Boson as a portal to new physics Patrick Meade (Stony Brook), Isobel Ojalvo (Princeton)

EF03: EW Physics: Heavy flavor and top quark physics Reinhard Schwienhorst (MSU), Doreen Wackeroth (Buffalo)  

EF04: EW Physics: EW Precision Physics and constraining new 
physics

Alberto Belloni (Maryland), Ayres Freitas (Pittsburgh), Junping Tian 
(Tokyo)

EF05: QCD and strong interactions: Precision QCD Michael Begel (BNL), Stefan Hoeche (FNAL), Michael Schmitt 
(Northwestern)

EF06: QCD and strong interactions: Hadronic structure and forward 
QCD

Huey-Wen Lin (MSU), Pavel Nadolsky (SMU), Christophe Royon 
(Kansas) 

EF07: QCD and strong interactions: Heavy Ions Yen-Jie Lee (MIT), Swagato Mukherjee (BNL)

EF08: BSM: Model specific explorations Jim Hirschauer (FNAL), Elliot Lipeles (UPenn), Nausheen Shah (Wayne 
State)

EF09: BSM: More general explorations Tulika Bose (U Wisconsin), Zhen Liu (Maryland), Simone Pagan-Griso 
(LBL)

EF10: BSM: Dark Matter at colliders Caterina Doglioni (Lund), LianTao Wang (Chicago)



Energy Frontier 

• Address main questions of particle physics and science 
in general
• In depth understanding of the Standard Model

• And its limits
• Study properties of the Higgs boson
• Understand matter-antimatter asymmetry of the Universe
• What is the dark matter? 
• How the world behaves at the smallest and largest distances we 

can study?
• What new particles and interactions exists at even higher collision 

energies?

All the above relies heavily on the new high energy colliders!
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Many Exciting Options…
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Challenges

• We are not building energy frontier colliders for 
~30 years

• Two main challenges
• New colliders are not cheap
• There is no single ”best” option for the future 

collider
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Recent Developments

• Renewed interest in a muon collider
• Higgs factory
• Next energy frontier collider

• Effective partonic collision energy of the muon collider is much higher 
vs the same energy hadron collider 

• Snowmass formed “Muon Collider Forum”
• Active developments around the globe

• CERN/Europe
• Japan
• China

• Re-thinking options for colliders in US
• Fermilab’s site fillers
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Accelerator Benchmark Parameters

• Other options to explore
• Muon collider at a very high energy (>30 TeV)
• FCCpp >150 TeV and ~75 TeV
• Very high energy e+e- collider
• Other emerging ideas:  γγ collider, and the C3 e+e- collider (C3=Cool Copper 

Collider)

9



Fermilab’s Site Fillers
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Close Interactions with Accelerator 
Frontier  Implementation Task Force

• Led by Thomas Roser
• Document/compare options for future colliders

• Including energy, luminosity, cost, power consumption, etc.

Higgs factory concepts / proposals
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High Energy Concepts/Proposals
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Summary

• Energy Frontier works closely with Accelerator Frontier on 
multiple topics
• The goal is the submission of Snowmass reports for the future 

energy frontier colliders and/or related R&D 

• Excellent progress since the resumption of Snowmass 
activities
• Continuing development of mature proposals
• New options are under development, including Fermilab’s site fillers
• Muon collider forum started full-scale activities
• Implementation Task Force is making excellent progress
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