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TOPAS Set-Aside Projects

• Brief introduction to Monte Carlo 
simulation in medicine and to TOPAS

• Set-aside fund project selection
• Year 2 and 3 set-aside projects



Monte Carlo applications in 
medicine: an overview
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With TOPAS, physicists, biologists and engineers can use the state-of-the-
art multi-particle Geant4 Monte Carlo simulation toolkit to study medical 
applications of ionizing radiation without being an expert in Geant4.
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At last count we had 1498 licensed users at 461 institutions in 47 countries.
Overviews in Perl et al, Med. Phys. 39:6818, 2012; Faddegon et al, Physica
Medica: EJMP 72:114-121, 2020.
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Set-aside project selection
• TOPAS is intended for simulation of medical applications of 

ionizing radiation.
• TOPAS is relevant to medical physicists, radiobiologists, 

radiation dosimetrists and radiation oncologists.
• There are only a few ITCR projects relevant to TOPAS and 

these are compatible with TOPAS.
– TOPAS compatibility: DICOM, phase-space, IEC coordinates, 

ASCII and binary files, etc.
• TOPAS has a large number of users including those with 

interest outside the scope of the TOPAS U24 grant. 
– 2019-2020 we collaborated with a consortium of researchers and 

industry to evaluate the pros and cons of FPGA devices for 
running the underlying Geant4 code utilized by TOPAS. 

– 2020-2021 we are collaborating with the Laval University group 
led by Dr. Luc Beaulieu to improve simulation of brachytherapy 
within TOPAS. 



TOPAS Year 2 Set-Aside: FPGA

• Collaboration of industry FPGA experts (Xilinx) 
and medical physics and software engineers at 
several Academic Institutions in India

• Goal: To estimate the cost-effectiveness of FPGA in 
accelerating TOPAS/Geant4 for patient dose 
calculation in external beam radiotherapy 

• FPGAs may prove to be an advantageous alternative 
to CPUs (Central Processing Units), with a 
significantly lower cost-benefit ratio, including a 
much lower cost of operation. 



TOPAS FPGA sets-aside project

• Prepared simplified code using the 
Monte Carlo method to evaluate 
FPGA performance

• Developed a representative x-ray 
therapy use case



TOPAS FPGA sets-aside project

• Publication: Abhyankar, Y.S. et al, “Monte 
Carlo Processing on a Chip (MCoaC)-
preliminary experiments toward the 
realization of optimal-hardware for 
TOPAS/Geant4 to drive discovery,” Phys. 
Medica 64, 166–173,2019.

• The simplified code and x-ray therapy use 
case are available for future work. 


