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PHAREWA  KAROON : EXPERIMENTAL STUDY OF RADIOLYTIC OXYGEN
REMOVAL IN IRRADIATED SAMPLES. THESIS ADVISOR : ASST. PROF. CHINORAT
KOBDAJ, Ph.D. 73 PP.

Keyword: FLASH irradiation/ FLASH effect/ oxygen depletion

Cancer treatment with FLASH radiotherapy has sparked a lot of interest over
the years due to experimental studies that have shown a sparing effect on normal
tissues from FLASH irradiation. However, the mechanism behind the FLASH effect has
not been conclusively confirmed. One of the hypotheses that has been proven and
believed to explain FLASH effect is the oxygen depletion hypothesis and the chemical
reactions occurring in irradiation. The purpose of this thesis is to verify the oxygen
removal during the irradiation by conducting radiation experiments with two different
dose rate ranges on different samples. The prepared samples were irradiated using X-
ray beam with a total of 50 Gray (Gy) per irradiation at the conventional dose rates of
4.5-10.4 Gy/min. A Semiflex chamber has been used for the dosimetry in this setup.
The experimental results demonstrated that oxygen was continuously eliminated
during the irradiation. The values of average oxygen removal are highest in the first
irradiation step and then decrease in the steps afterward. The prediction is the
remaining chemical radicals after the initial irradiation can react with the new chemical
radicals generated in the next irradiation, resulting in the interaction between those
chemical radicals and reducing the interaction with oxygen thereby decreasing the
amount of removed oxygen. Next for the FLASH irradiation, the samples were irradiated
with a laser-accelerated electron at a dose of approximately 30 Gy in 20 picoseconds
(ps) using XD radiochromic films (RCFs) as the dosimetry. The experimental results
showed that oxygen levels dropped sharply after irradiation. Only the amount of
oxygen is removed with each irradiation is known. The dose data from the FLASH

irradiation experiment is still being analyzed using Monte Carlo simulations, so the



effects of two different dose rate ranges on oxygen depletion will be explored in

further study.

School of Physics Student’s Signature BTN mip

Academic Year 2022 Advisor’s Signature C« Ko bé‘”‘}




	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05
	3.Abstract.pdf
	(Checked-Update)PHAREWA-Master Thesis-Final(31-05-23).pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05


	4.Acknowledgement.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	5.Content.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	6.Ch1.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	7.Ch2.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	8.Ch3.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	9.Ch4.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	10.Ch5.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	11.Ch6.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	12.Reference.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	13.Appendix.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05

	14.Biography.pdf
	New (New) PHAREWA-Cover-approve-Abstract
	Pharewa_Msc__Thesis_Update_2023 -28-05




