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The targetry group of DOE's Muon Accelerator Program (MAP) is exploring the feasibility of 
high power liquid mercury targets for future particle accelerators. The numerical simulations aim 
to describe the hydrodynamic response of the target interacting with proton pulses in magnetic 
fields and provide input for the design of reliable targets. Simulations use FronTier, a 
multiphysics code with explicit resolution of material interfaces based on front tracking, a 
smooth particle hydrodynamics code, and a newly developed Largangian particle code that 
significantly improves accuracy of previous particle-based methods. We have performed 
simulations of liquid mercury jet targets interacting with high power proton beams in magnetic 
fields. MHD simulations which predicted strong distortion of the jet entering a 15 Tesla solenoid 
and the reduction of the target efficiency have led to a change of design parameters for the 
CERN MERIT experiment. Simulation also predicted strong instabilities and cavitation of the 
mercury jet interacting with proton pulses at zero magnetic field, and a stabilizing effect of the 
magnetic field. The main conclusion of the targetry program is that liquid mercury jet targets can 
reliably work in future accelerators and neutron sources up to 8 MW power limit. This research 
resulted in unique computational tools that will be able to serve as a design tool for future 
accelerator and neutron source targets.  

      

Mercury jet target disintegration after interaction with 24 GeV, 12 teraproton bunch. Left: 
experiment, right: simulation. 



 

Experimental images of mercury thimble experiments: mercury splash at t = 0.88, 0.125, 0.7 ms 
after impact of 12 teraproton beam (A. Fabich) 

   

Particle-based simulation of mercury thimble experiments: mercury splash at t = 0.5 and 0.7 ms 
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