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Abstract 
 
Simulations of secondary particle fluxes, energy deposition, radiation damage, doses and other radiation 
quantities are necessary means of apparatus designing and understanding results of accelerator-based 
experiments. Taking as an example target stations of two experiments – a muon-to-electron conversion 
experiment Mu2e and the prospective multi-purpose ProjectX Energy Station at Fermilab, results of 
MARS15 application to their design are presented. 

In the Mu2e experiment, the 8 GeV 8 kW proton beam will be delivered to the tungsten target, placed at the 
center of the superconducting Production Solenoid (PS) bore during the lifetime of the apparatus (~5 
years). Being in the vicinity of the target, PS magnets are most subjected to the radiation damage. A 
ProjectX Energy Station is proposed at Fermilab to carry out studies on radiation damage and other aspects 
of material science, as well as ADS-related research. It will be using a spallation target irradiated by a 
GeV-range 1 MW proton beam. An alternative solid tungsten target is considered here. 

Detailed MARS15 analysis has been carried out focusing on the most important radiation quantities such as 
displacements per atom, peak temperature and power density in the coils, absorbed dose in the insulation, 
and dynamic heat load. 

 

 
 

 
 
*Work supported by Fermi Research Alliance, LLC under contract No. DE-AC02-07CH11359 with the U.S. 
Department of Energy. 

 § Corresponding author. Email: vspron@fnal.gov 

mailto:vspron@fnal.gov


 2 

 
 
 
 



 3 

 
 

 
 

 
 



 4 

 
 

 
 

 
 



 5 

 

 

 


