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Alanine dosimeter is useful for measuring high doses,
and the alanine radical signal generated after irradiation is
measured using an electron spin resonance spectrometer.
Radiation chemical yield, which is the amount of material
produced, destroyed, or changed per unit of energy, is
defined for the chemical dosimeters but the reported
uncertainty of the radiation chemical yield for alanine rad-
icals is more than 10 %. Recently, an effective magnetic
moment method was developed to measure the amount
of radical atoms and molecules with high precision. In
this paper, we report measurement results of the absolute
amount of alanine radicals using the effective magnetic
moment method with a superconducting quantum inter-
ference device to determine the radiation chemical yield

with smaller uncertainty.

Keywords: alanine dosimeter, radiation chemical yield,
SQUID, magnetic moment, ESR
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Figure 1.

Magnetic property measurement
system used in this study.
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Figure 2. Results of repeated magnetic mo-
ment measurements of alanine radicals using
SQUID magnetometer. (a) Results of 11 ¢ de-
pendent measurements. (b) Maximum, mini-
mum, and averaged values in the ¢ dependent
measurements of (a).
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Figure 3. Calibration curves that express the
relationship between the absorbed dose of ala-
nine and the measured value per mass by

SQUID and ESR, respectively.
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Figure 4. Temperature dependence of mag-
netic moment measured by SQUID. (a) Mag-
netic moment plotted against the temperature.
Filled circles and filled triangles show the mag-
netic moment of the unirradiated alanine with
aluminum holder (Al) and 101 kGy irradiated
alanine with Al, respectively. Filled diamonds
are differences between 101 kGy irradiated ala-
(b) Filled dia-
monds over 80 K in (a) plotted against the in-

nine and unirradiated alanine.

verse of the temperature.
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