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Main research themes and their characteristics

Gamma-ray spectrometer for extremely high dose rate field using unfolding method

In order to plan decontamination and decommissioning of nuclear accident facilities such as Fukushima Daiichi Nuclear Power Station, it is necessary to reveal both the contamination
distribution and nuclide composition. However, there are extremely high dose rate areas of several hundred mSv/h or several Sv/h near the reactor core. Gamma-ray spectroscopy method
is generally adapted to identify nuclides, but proper spectroscopy becomes impossible at extremely high dose rate due to the pulse pile-up and saturation phenomena because of very high
pulse count rate. Although shielding or collimators were used in order to decrease pulse count rate in some previous 1400

researches, it becomes very difficult to handle the apparatus due to the heavy structural materials. Therefore, we try ‘7 c.’."(enmy deposiion)|
to restore spectra by unfolding the output of small detector to realize shield-less and lightweight spectrometer. 3 Wl {camter o """"‘” 15

The key points to conduct correct unfolding are to use the exact response function and the proper initial guess. In § 100 | — B = m
this study, about 1mm cubic CdTe semiconductor detector was selected and the response function of the detector ~ * , i,
was calculated using Monte-Carlo simulation code, EGS5. The charge carrier trapping phenomena peculiar to CdTe . “ H
were simulated by weighting charge collection efficiency to deposited energy calculated in EGS5 to reproduce the o o2 o4 06 08 ° 02 ke O 08
experiment results precisely (Fig.1). By using the response function made in this way, the result of unfolded **’Cs Fig.1 Examole of rés nse function  Fig.2 Example of restored
experiment data indicated that the energy peak of 0.662MeV was clearly restored (Fig.2). o compgred with Z?(pe,imem g spectrEm

Future prospects

We have acquired the potential to realize high dose rate spectrometer. This method can be applied to remote measurement of fuel debris in Fukushima
Daiichi reactor core. In the future, we are going to optimize the detector characteristic to contribute Fukushima reconstruction.




