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Abstract

At the High Energy Accelerator Research Organization (KEK) accelerators, we introduced the Gafchromic films:
EBT3 (0.01 - 10 Gy) and HD-V2 (10 - 1000 Gy), which change color when exposed to radiation, to determine the
appropriate dose to prevent damage to beamline components. In order to correlate the color change of the films with
the irradiation dose, calibration irradiation using gamma rays with cobalt-60 was performed and calibration curves were
created. In addition, EBT3 and OSL dosimeters, HD-V2 and RadFET were irradiated together at three accelerators in
KEK (Linac, SuperKEKB, and Photon Factory), and the results were compared with the calibration irradiation results.
Measurements using EBT3 were within 30 at most points, which is considered sufficient for measuring doses in the
accelerators. In contrast, the measurement results in the accelerators for HD-V2 deviated significantly from the calibra-
tion curve. This is thought to be largely related to the characteristics of the RadFET. In order to accurately understand
the damage to electronic devices caused by accelerator operation, it is necessary to carefully examine and thoroughly

compare the irradiation results of RadFET and Gafchromic film.
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Table 1: The Characteristics of Two Types of Films

EBT3 HD-V2
Dose range (Gy) 0.01 - 20 10 - 1000
Energy range 60keV-1MeV 1MeV - 18 MeV
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Figure 1: A principle of RadFET [7].
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Figure 2: A jig for irradiationing films and dosimeters be-
tween acrylic planes.
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Figure 3: Overall view of a jig for irradiationing films and
dosimeters. The contents of the black acrylic plate in the
middle are shown in Fig. 2.

Filems and dosimeters Radiation source

'1ﬂﬂ==ir-—;
 a—— .f=ﬁgq¢i\

Figure 4: Gamma irradiation setup at KEK. The jig in red
circle is Fig. 3. Yellow circle indicates radiation source.
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Table 2: Calculated Constants of Two Types of Films

EBT3 HD-V2
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Figure 5: EBT3 calibration result by cobalt-60 irradiation.
Error bars are variations in scanning.
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Figure 6: HD-V2 calibration result by cobalt-60 irradia-
tion. Error bars are variations in scanning.
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Figure 7: Irradiation setup at LINAC. The red circle in-
dicates the light-shielding bag containing the films and
dosimeters.
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Figure 8: Measurement using EBT3 in accelerators. Red
dots are LINAC, blue dost are KEKB, light blue polts are
PF data. Dashed lines represent +/- 3 sigma when fitting.
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Figure 9: Measurement using HD-V2 in accelerators. Red
dots are LINAC, blue dost are KEKB, light blue polts are
PF data. Dashed lines represent +/- 3 sigma when fitting.
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