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• The online workshop was held on January 26th and 27th 2022
– https://indico.fnal.gov/event/52701/

• Identify the Accelerator Frontier related subject which will be 
discussed in the Muon Collider Forum Report 
– The report will describe an interrelation of various beam 

parameters related to muon colliders discussed among AF, 
Energy Frontier, and Theory Frontier
• Example: How to achieve the Center Of Mass energy & Luminosity 

in a collider ring which are requested from EF and TF? 
• Is it possible to build the collider in the US? 

– It will be submitted to the Snowmass conveners by May 31st
– It will be made open for everybody interested to sign

Scope of AF Muon Collider Workshop
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• Possible elements of the US plan toward a Muon Collider
– Vladimir Shiltsev

• Physics motivation for a Muon Collider
– Patrick Meade

• Muon Collider Site Filler
– Dave Neuffer

• Targetry and cooling for a Muon Collider
– Katsuya Yonehara

• Muon Acceleration
– Scott Berg

• Challenges on high field magnets
– Alexander Zlobin

Agenda of the Workshop (I)
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• Normal Conducting and Super Conducting RF technology 
and Muon Collider needs
– Tianhuan Luo

• Machine Detector Interface
– Nadia Pastrone

• Neutrino flux around Muon Colliders and 7 ways to mitigate it
– Nikolai Mokhov

• Radiation mitigation in the collider ring
– Christian Carli

• Synergy with European Muon Collider efforts
– Daniel Schulte

• Muon-ion Collider
– Wei Li

Agenda (II)
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Highlights (landscaping given by Vladimir)
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Highlights from Patrick (TF represent)
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Dark matter

Testing QFT 
and 
naturalness

Multi-Higgs

Higgs factory

WIMP

More physics 
will be 
addressed



Highlights from Dave, Katsuya, Scott
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MAP baseline 
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Proton driver
4 Mega-Watt 8 GeV 
protons
Np = 3.13E15 protons 
on target

Front End
Proton to muon 
conversion efficiency is 
10-15 % for each sign

Acceleration & Collider Ring
Total transmission efficiency 
is 70-80 %

Cooling
• Transmission efficiency of 

6D cooling is 20 %
• Transmission efficiency of 

Final cooling is 50 %
Decay process is involved in 
an efficiency calculation

• Goal of the European strategy plan is optimizing each element 
• Ex) Improve performance for each
• Ex) Check feasibility and practicality

• We approach the same goal with a unique way  



• Multi-Mega Watt Target
• Pion capture structure
• Muon ionization cooling

– Rectilinear channel
– FOFO snake channel
– Final cooling channel

• Better cooling allows us to design 
more practical accelerator element

Targetry and Cooling
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Rectilinear channel Final cooling channel Parametric resonance cooling channel

Solenoid base multi-MW target + capture solenoid

FOFO snake cooling channel



Accelerator options
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• Rapid Cycling Synchrotron (RCS) or Pulsed Synchrotron
• Fixed Field alt. grad. Accelerator (FFA)
• Vertical FFA
• Recirculating Linear Accelerator (RLA)
• Each option has pros/cons
Summary:
• RCS can be most efficient though

– High average bend field
– Larger number of turns
– Pow. Supp. would be a cost driver

• FFAs are a good alternative
• Collective effects may be significant

Pulsed synchrotron

RLA



Magnet
• 20-Tesla production target solenoid

– Extend advanced Detector & Fusion 
technologies

• 50-Tesla cooling solenoid 
– Extend advanced LTS-HTA Hybrid solenoid 

technology
• Fast ramping magnet: Increase B and f 
• Large bore final focusing magnet
RF
• Continue R&D

– High gradient NCRF in multi-Tesla fields
– Beam loading & plasma simulation
– Damage tolerance of SRF by decayed 

muon
• Integrate RF system into cooling magnets
• RF power source

Highlights from Sasha and Tianhuan
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YBCO pancake coil

Testing fast ramping magnet coil

Large bore
IR magnet

Modular cavity test

Gas-filled RF cavity beam test



Highlights from Nadia, Nikolai and Christian
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1. Place collider deep underground
2. Isolate MC site from residential area
3. Minimize Field-Free regions
4. Beam Wobbling or/and 5. Magnet 
Movers (CERN approach)
6. Reduce Muon Beam Intensity by 
Better cooling or/and 7. Strong final 
focusing 

7 ways to mitigate neutrino flux around muon colliders
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Beam wobbling

CERN has started working neutrino flux study

* Unrealistic positioning, for illustrative purposes only!

Apply geoprofile to estimate neutrino flux 



Highlights from Wei (Muon-Ion collider)
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• Vladimir itemized “Educated Guess” 
• Daniel Schulte commented those items (font colored blue)

Extra slides
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