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Abstract

We investigated stable radical-production of
sucrose radicals produced by heavy-ion
irradiations with various LET. The heavy-ion
results were compared with X-ray irradiation at
the similar dose. The 9 GHz electron spin
resonance (ESR) and 2D ESR imaging results
suggested that radical species were mostly
located inside the sucrose crystal. Fewer radicals
were found at injected region of the sucrose
crystal. The present ESR and ESR imaging
suggest that the radical distribution can vary
with changes in LET and absorbed dose. We
also demonstrated that the 9 GHz ESR imaging
were powerful for the determination of the
spatial distribution of paramagnetic species in
heavy-ion irradiated sucrose.
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Fig. 1. Schematic illustration of a sucrose
crystal (space group P2;) for C-ion and
X-ray irradiations. The arrows indicate
radiation directions. Approximate crystal
sizes ware also indicated.
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Fig. 2. ESR spectra of X-ray irradiated
(top), C-ions at LET 50, 94 Gy (direction
(1), middle), and C-ions at LET 50, 94 Gy
sucrose (direction (2), bottom) radicals.
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Fig. 3. The ESR imaging of sucrose radicals
irradiated by C-ions at LET 50, 94 Gy (top),
and X-ray at 60 Gy (bottom). Both crystal
sizes were the similar sizes.
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Fig. 4. The ESR imaging of sucrose radicals
irradiated by C-ions at LET 50, 94 Gy (top),
and X-ray at 60 Gy (bottom). The arrow
indicates radiation direction for C ion. Both
crystal sizes were the similar sizes.
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