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• Fresh attention, Snowmass 2021, then P5 

• Many challenges remain

• We have years of experience supporting muon collider R&D at Berkeley Lab

• Our areas of expertise include 
1. beam physics theory and simulations
2. magnet science and technology
3. beam control and cooling
4. emerging laser-plasma based methods 

https://atap.lbl.gov/



Berkeley Lab Accelerator Modeling offers Expertise 
Applicable to an International Design Study for a Muon Collider

• Staff includes past Design & Simulation leader 
for the US/DOE Muon Accelerator Program

• Muon accelerator design & simulation
o Design optimization – conventional and AI/ML
o Space-charge effects
o High-order optics effects
o Realistic beamline elements (fringe fields, overlapping fields,…)
o Multi-physics modeling (e.g. WARP+ICOOL)

• High performance computing
o Start-to-end modeling (code integration, standards for I/O,...)
o Developers of widely used community codes within the 

Berkeley Lab Accelerator Simulation Toolkit (BLAST)
• Including: IMPACT suite, Warp, BeamBeam3D.

• Contact: Jean-Luc Vay, jlvay@lbl.gov
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Berkeley Lab’s Accelerator Modeling Program
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Berkeley Lab’s Expertise in RF Technology for a Muon Collider Study 

• LBNL has been one of the leading US national labs in the US Muon Accelerator Program (MAP), 
and in MICE
o Led normal conducting RF cavity R&D for muon ionization cooling channel;
o Designed and built normal conducting RF cavities at 805 and 201 MHz, superconducting solenoidal magnet for RF 

testing at Muon Test Area, Fermilab;
o Designed, built MICE RFCC modules and delivered two cryo-cooled superconducting MICE spectrometer magnets. 

• Berkeley Accelerator Controls and Instrumentation (BACI, former CBP) Center is well positioned 
and ready to make contributions in RF technology for a muon collider study:
o Innovative normal conducting RF design and engineering for muon cooling; 
o High precision digital RF controls and instrumentation.  

• Contact: Derun Li, dli@lbl.gov 

805 MHz modular cavity  

Lab-G solenoidal 
magnet 

RF design with
external B field 

Reached 50 MV/m in 3 Tesla magnetic field

MICE RF module 

First muon cooling demonstration by MICE



Berkeley Lab’s Expertise in Magnet Technology is Highly Applicable 
to an International Design Study for a Muon Collider
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• Experience with Nb3Sn and high-temperature superconductors
o Materials science expertise
o Access to a broad range of facilities for conductor characterization
o Strong ties to industrial partners and conductor manufacturers

• Experience with developing magnet technology
o Strong modeling expertise and capabilities
o R&D expertise – strengths in diagnostics development
o Magnet testing and data analysis, feedback to design

• Strength in collaboration
o We know the international community and our combined strengths
o We are experienced in both leading and participating in research and projects 

• Lead laboratory for the HEP Magnet Development Program
• Major participant in the FNAL-led HL-LHC AUP project

• Contact: Soren Prestemon, soprestemon@lbl.gov

Progress in Bi2212 conductor and 
magnet technology, supported by HEP 
through the US MDP

“Active acoustics” and new cryo-electronics enabling 
quench localization, system integrity monitoring; 
supported by HEP and FES



Berkeley Lab’s Expertise in Laser-Plasma Acceleration is Highly Applicable 
to an International Design Study for a Muon Collider
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• Plasma accelerators have potential to 
contribute to muon colliders 

• Rapid production, capture and 
acceleration of muons at high 
gradient

• Novel cooling mechanisms enabled 
by ultrahigh fields

• R&D needed

• Contact: Eric Esarey, ehesarey@lbl.gov
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