
Accelerator Frontier : 
“Pause” and “Restart”

Snowmass Day (“Restart”), Sept. 24, 2021
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Accelerator Frontier at a Glance
• 7 Topical Groups + Implementation Task Force

– 30 conveners + dozen liaisons to 8 Frontiers
– 329 LoI→ expect some 60 White papers 

• Most active over the “Pause” and in Aug.-Sep.: 
– AF1 “Beam Physics” – “Ultimate Beams/Colliders” Workshop series
– AF4 “Multi-TeV Colliders” – workshops and discussions with IMCC, EF, TF
– AF6 “Advanced Concepts” – discussions with EF, TF
– AF7 “Technology” – three topical workshops
– Implementation Task Force – continued regular meetings in 4 subgroups

• Effective interactions with 
– Muon Collider Forum 

• AF4+D.Li and D.Stratakis + EF + TF + IF + CERN/IMCCollaboration
– Fermilab Booster replacement Group (PIP-III)

• mix of accel, theory and detector people
– Fermilab Collider Group 

• led by P.Bhat - mix of accel, theory and detector people
• All AF Topical Groups plan workshops and meetings before converging 

on White papers by March 15, 2022
– Today’s AF breakout session = liaison-led cross frontier discussions
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AF1: “Physics Limits of Ultimate Beams”

• A total of five Zoom workshop sessions (joint with AF4 and AF6) 
was held between Dec. 3, 2020 and April 6, 2021. 

(https://indico.fnal.gov/category/1120/)
– Leading physicists from particle physics presented various discovery 

physics potentials with e+e-, gamma, muon and proton colliders. 

– Discussions on pushing for the ultimate beams that the ongoing plasma 
wakefield acceleration or other disruptive acceleration technology could 
have the potential to reach the ultimate beams at the quantum limit. 

– The conventional RF acceleration-based beams so far are still limited by 
the either the engineering limit or social sustainability limits

• Plan to restart the workshop series with focuses on test facilities 
and education.

• Also, two US PAS sessions on colliders Jan’22 - https://uspas.fnal.gov/

• Plan to have 3-4 white papers covering physics limits, test 
facilities, and education topics.
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AF4 (Multi-Tev Colliders): Work with proponents on 
White Papers and the Topical Group Report
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Future Collider Proposals: 
8 Higgs/EW factories
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CepC/FCCee

100 km

CLIC NCRF 72 MV/m

11 km

ILC SRF 31.5 MV/m

21 km

100MW RF



17 (!) High Energy Collider Concepts/Proposals
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μ+μ- 10-14 TeV cme

10-14 km, 16 T magnets

CLIC e+e- 3 TeV, 100 MV/m 50 km

pp 100 km : SPPC  75 TeV, 12 T magnets, FCChh 100/16 T
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Implementation Task Force

• The Accelerator Implementation Task 

Force is charged with developing 

metrics and processes to facilitate a 

comparison between projects. 

• 10 int’l experts and 2 Snowmass 

Young’s

• This year worked in four subgroups:
➢Size, complexity, power, environment 

➢Physics reach (impact), beam parameters

➢ Technical risk, technical readiness, 

validation

➢Cost, schedule

• Plan to finish preliminary analysis and 

start talking to proponents in Dec-Jan, 

to be ready to submit report 

(Snowmass WP) by May 2022
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EF Restart - AF Discussions 

https://indico.fnal.gov/event/49756/timetable/

Tue 08/31

Wed 09/01

ILC, CLIC, FCC/CepC/SPPS, FNAL site fillers

MC-Higgs, -3, -6, -10, -14

Thur 09/02

AAC-colliders, ITF, theory
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Compact (Fermilab Site-Filler) Colliders

01/09/2021 Fermilab Site-Filler Options 

Circumference ~16 km Linear ~7 km
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1. e+e- Site Filler, √s = 90-240 GeV 

2. Muon Collider, √s = 0.126 – 8 (10) TeV

3. pp Site Filler Collider, √s = 24-28 TeV

1. C3 (Cool Copper Cavity) e+e- Collider, √s = 90 – 500 GeV 

2. NC RF (CLIC-Klystron) e+e- Collider, √s = 90 – 500 GeV 

3. SRF-Travelling Wave e+e- Linear Collider, √s = 90 – 250 GeV  



AF6 (Advanced Concepts): Int’l Coordination
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Notable AF Workshops/Meetings

• 2021 APS April Meeting: 

– Three well-attended symposia on Muon Colliders

• AF7 – Targetry:
– Target Simulations Workshop held on 6 April

https://conference.sns.gov/event/267/

– Irradiation Stations and Alternatives Workshop held on 17-18 June

https://indico.fnal.gov/event/48628/

– Joint AF2/AF5/NF/RPF Targetry mini-workshop: Sep. 23 

https://indico.fnal.gov/event/46752/

• MIT Workshop on Cyclotrons and FFAs (Sep 7-9, 2021)

https://indico.mit.edu/event/150/

• Active Snowmass AF participation/presence at : 

– IPAC’21 (Brazil, May 2021)

– Lomonosov Conference (Moscow, Aug. 2021)

– ICFA HB2021 – hadron beams (FNAL, Oct. 2021)
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