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Monte Carlo study of absorbed-dose-to-water dosimetry 
with a radiophotoluminescent glass dosimeter in a strong magnetic field

Yuito Kato, Yujiro Nakajima and Yukio Fujita
Department of Radiation Sciences, Komazawa University

Purpose: The introduction of magnetic resonance-guided radiotherapy (MRgRT) in clinical practice has addressed 

multiple problems associated with traditional computer tomography guided radiotherapy. With the rapid increase in 

clinical treatments with MR-linacs, sustainable dosimetry in MR-linacs is needed. The trajectory of the secondary 

electrons in media and with a magnetic field depends on the electron velocity magnitude, direction relative to the 

magnetic field vector and medium mass density. Specially, interfaces between low- and high-density media will impact 

the electron trajectories considerably. This highlights the impact of the magnetic fields on the response of detectors 

especially for those with interfaces between low- and high-density media such as ionization chambers. Solid-state 

detector has potential to reduce mass-density dependent perturbations in the magnetic field. Therefore, the purpose of 

this study was to investigate absorbed-doses-to-water magnetic field using a radiophotoluminescent glass dosimeter 

(RGD). 

Methods: The relative sensitivity change (glass dosimeter dose/water absorbed dose) 𝑅𝑅𝑄𝑄 of a RGD was calculated 

using Monte Carlo simulation (MCS). In addition, the influence of a small air gap between the holder inner wall and 

the RGD on the dose response in the magnetic field, 𝑅𝑅𝑔𝑔𝑔𝑔𝑔𝑔, was analyzed in detail. 𝑅𝑅𝑔𝑔𝑔𝑔𝑔𝑔 is the response in beam 

quality Q without/with the air gap. The 𝑅𝑅𝑔𝑔𝑔𝑔𝑔𝑔 was obtained for each of the two directions in which the long axis of the 

RGD is parallel (direction A) and perpendicular (direction B) to the magnetic field. 

Results: The calculated 𝑅𝑅𝑄𝑄 values agreed within the uncertainty with several previous studies. When the direction A, 

the response was about 1.0 for both positive and negative field directions. When the direction B, the response decreased 

by 1.3%, and the response became smaller as the air gap increased. 

Conclusion: For accurate measurement of dose to water, RGDs should be positioned with the long axis parallel to the 

magnetic field, without air gap.
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