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THE DOSIMETRY OF FLASH PROTON BEAMS
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Proton flash therapy with high dose rates is at the forefront of cancer treatment. The phenomenon of flash
effect is to reduce the damage to normal cells with an extreme dose rate increase of over 40 Gy/s.
Radiobiological experiments aimed at studying this phenomenon may require a special dosimetry equipment
[1].

Our work consisted of the formation system settings [2] including the spread-out Bragg peak (SOBP) localiza-
tion and measuring the absolute values of the absorbed dose in the SOBP region in the water phantom PTW
MP3 P T41029.

We used PTW Advanced Markus Chamber Type 34045 ionization chambers (IC) in pair with Scanditronix
IC-10 connected to a PTW MULTIDOSE electrometer for relative dosimetry.

For absolute dosimetry, we used a PTW 31010 IC and GafChromic EBT-XD films. The measured SOBP and
the detectors’ location is shown in Figure 1. The result corresponds to a decrease of IC dose referred to film
values by 15% in the conventional dose rate. At a dose rate above 50 Gy/s, the response of the films is an order
of magnitude greater than the corresponding radiochromic film data. It indicates the impropriety of using
ionization chambers in radiobiological experiments with proton beams at high and ultrahigh dose rates.
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