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Travel grants for early career researchers: 

Study visit to Sapienzà Universita di Roma 
Thanks to this travel grant I was able to travel to Rome and learn how to perform Monte 

Carlo (MC) simulations with the FLUKA package[1]. This complements my PhD project where 

I do experimental research on dosimetry for ultra-high dose rate electron beams in the 

context of FLASH radiotherapy. The group of Dr. Patera and Dr. Sarti from the Sapienzà 

University in Rome are developing a MC-based treatment planning system (TPS) for a clinical 

trial on FLASH radiotherapy with electrons within the FRIDA project. Since the treatment 

unit that will be used in the actual trial is an upgraded version of the one I used during my 

work, their group was perfectly situated to train me. 

 

During this visit I aimed to simulate the dose distribution based on a planning CT of a patient 

under the supervision of A. Burattini. During the first days, I got acquianted with the input 

file needed to run the simulation. I looked into the source file, which determines the 

electron spectrum of the source. I learned about the geometry definition in which first 

bodies are defined, which are combined into regions. Thereafter, a material, either 

predefined or defined by the user, is then assigned to each of the regions. As an exercise, I 

expanded the geometry by mirroring part of the linear accelerator. I checked the results 

using FLAIR, an advanced user interface for FLUKA.  

In the following days, I discovered the pre- and post processing procedures. To optimize the 

simulation, python scripts are used to determine the angle of irradiation and collimator 

opening and rotation. Next, the input file was adjusted accordingly and duplicated to run 

multiple simulations with different seed points to speed up the simulation. As I was the one 

who tested the full pipeline from CT to simulation, I assisted in assessing the pitfalls and 

limitations. 

Finally, I made simulations in which I used suboptimal rotations and collimator openings to 

assess the needed setup accuracy for the clinical trial. 

 

During this visit I expanded my personal skillset with simulation experience and refreshed 

my bash and python scripting skills. I am very grateful to the team of Dr. Sarti for their help 

and accepting me in their group, especially during the little coffee moments at lunch. 
   

Sincerely, 

Verdi Vanreusel 


