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Measurements of the Dose Distributions of High Energy Electron Beams with

LiF Thermoluminescent Dosimeter

Akihiro Shiragai, Hiroji Noda, and Yoshio Kato
Physics Division, National Institute of Radiological Sciences
(Chief: Dr. T. Hashizume)

In order to discuss whether the dose distributions of high energy electron beams can be measured with

LiF thermoluminescent dosimeter (TLD) or not, the energy, the dose and the dose-rate dependences of

TLD were measured. These measurements were done in Lucite. The response per rad was independent.

of electron energy and was equal to that for 8Co gamma rays. The response per rad increased about

18% with the increase of dose from 10 to 100 rads. The dose-rate dependence was not observed.,

The beam profiles and the central axis percentage depth doses of the electron beams from Toshiba

31 MeV betatron were measured at 10 to 29 MeV in Lucite phantom.
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Table 1 Calculated energy of primary beam
at given depth in lucite for 10,20
and 29 MeV electrons.

De th cm Energy (MeV)
0 10 20 29
1 .54 17.23 25.98
2 5.16 14. 54 23.04
3 2.88 11. 93 20.18
4 0.71 9.4 17. 41
5 6. 96 14.71
6 4. 61 12.10
7 2.35 9.75
8 0.20 7.12
9 | 4.76
10 2.49
11 0.34

Fig. 1 Energy dependence of LiF thermolumi-
nescent dosimeter normalized to *°Co.
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Fig. 2 Dose dependence of LiF thermolumines-
cent dosimeter for 20 MeV electrons. :
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Fig. 3 Experimental geometry.
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Fig. 4 Beam profile for 29 MeV electrons.
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Fig. 5 Central axis percentage depth dose in
Lucite for 10 MeVelectrons.
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Fig. 6 Central axis percentage depth dose in
Lucite for 20 MeV electrons.
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Fig. 7 Central axis percentage depth dose in Lucite for 20 MeV electrons.
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