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Dose Estimation by Electron Spin Resonance (ESR) from
Tooth Enamel for Radiologic Technologists
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Youichi Yamamoto***
*Department of Radiation Biophysics, Atomic Disease Institute, Nagasaki
University School of Medicine
**Radiation Effects Research Foundation
***Department of Radiology, Kanagawa Center for Adult Diseases

Research Code No. : 203.9

Key Words :  Electron spin vesonance, Radiologic technologists, Dosimetry, Tooth enamel

An individual absorbed dose for radiologic technologists has been estimated using a new personal dosimetry.
This dosimetry is based on the electron spin resonance (ESR) spectroscopy of the CO4* radicals, which are
produced in technologists’ teeth by radiation. The stable ESR signals increased linearly with the radiation dose,
and depended on the photon energy. The absorbed doses of 42 cases of radiologic technologists were determined
by considering the radiation quality. The absorbed doses estimated using the ESR dosimetry agreed with ones
calculated using the information on the occupational history and conditions. It is concluded that the ESR
dosimetry was useful and suitable to estimate the cumulative doses of radiologic technologists under the complex
configurations of long term irradiation without any dosimeters.
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Fig. 1 The measurement procedure for electron
spin resonance (ESR) signal.
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Fig. 2 The spectra of microwave absorption by ESR at various microwave
power level. The magnetic field increases from left to right. Signal A is from
mechanical stimulation, and signals B and C are from the CO,*" radical induced

by irradiation.
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Fig. 3 The intensity of signals A, B and C, and the
ratio of the signal B to A, as a function of the
microwave power.
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Fig. 4 The increase of ESR signal of tooth enamel

exposed with *Co-gamma rays and 26 keV X-
rays.
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Fig. 5 Sensitivity of ESR signal for various
energy of X-rays against to Co-gamma, rays.
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Fig. 6 An example of the estimation of personal
dose. Three samples of teeth were supplied from
an individual person who had worked for 35
years as a radiologic technologist. Three sets of
data correspond to each tooth. Radiation dose is
estimated by the back extrapolation of the signal
intensity.
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