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Imaging of radiation dose with electron spin resonance
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Electron spin resonance (ESR} dosimetry was made using human tooth enamel ocut of
residents at Gomeli city 200 km away from Chernobyl reactor accident. External radiation dose
of 40~80 #Sv agrees fairly well with the resuits in IAEA report on the external dose. Cccasional
high dose was detected by Soviet Scientists using our method of ESR dosimetry presumabiy due
to hot spot contamination. In-vivo tooth dosimeler to measure the accumulated radiation dose
without extraction was developed using a special microwave cavity with an aperture hole.

The same apparatus was used to obtain ESR images by scanning the sample surface over the
aperture, Obtained images are gamma rayed and X-rayed teeth, fossil crinoid and ammonite,
electron and hole centers in natural minerals, synthetic jewels like diamonds and rubys and some
broiled foods. Valency changes of paramagnetic impurities was imaged in catalytic tablets.

Different types of scanning ESR microscopes are made based on new principle of elecironic
scanning of the localized magnetic field. An ESR microscope combining the scanning tunneling
microscope (STM) and ESR are being developed to observe the resonance of one atom, but so far
not successful.

The hardware of ESR microscopes and the examples of applications are published in 23
papers and in two review articles in English. Several reviews are published in Japanese. One book
on ESR microscope will be publish in Japanese from Springer-Vertag Tokyo hopefuily in this year.
Thanks to the financial supports, we could completed the scanning ESR microscope. Similar
apparatus may be used in various field.
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