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For the decommissioning of Fukushima Daiichi Nuclear Plants, a real-time dose-rate monitor under the high
dose-rate situation is required to remove the debris remaining inside the plants. We have proposed a dose-rate
monitor consisting of a scintillator, optical fiber, and CCD spectrometer. Since an over 100-m long optical
fiber is used, some noises (“fiber noise”) such as scintillation photons generating from the fiber itself and
Cherenkov photons with a dominant emission band of below 550 nm must be separated from the signal from
the scintillator. Therefore, longer emission wavelength (over 650 nm) and high light output are required for
the scintillator.

We focused on a Cr-doped Gd3Ga5012 (Cr:GGG) scintillator as such applications. In addition, we focused
on noise region in emission spectra that has some information originating from fiber noise. This noise is
expected to show the dose rate information through the fiber. Thus, we report the radiation dose-rate moni-
toring system and the analysis of the noise data that we describe as “one-dimensional dose-rate distribution”.
Cr:GGG single crystal was grown with micro-pulling method and its optical properties were evaluated.

One-dimensional dose-rate distribution was also evaluated with the fiber noise. Using this noise informa-
tion, we can evaluate the integrated dose through the fiber. Moreover, emission spectra of the fiber noise
are expected to be changed due to the absorption in the fiber, and the shapes of the spectra are expected to
have position information for source of fiber noise. To evaluate the one-dimensional dose-rate distribution,
demonstration of the monitoring system coupled with 20 m-long optical fiber and CCD spectrometer was
operated. Optical fiber was placed around the 60Co source (approximately 60 TBq), and emission spectra of
the fiber was acquired at each irradiated fiber length under high dose rate conditions (approx. 10-700 Gy/h).

We grew Cr:GGG single crystal with Its emission wavelength was approx. 730 nm. As results of the
demonstration, the noise intensities were well fitted with power function as a function of the product of fiber
length and dose rate (integrated dose), and the fiber noise information can be used as dose rate information
as one-dimensional imaging. In this paper, we discussed the evaluation of the relation of the intensity ratio
of Cr:GGG and optical fiber noise and irradiated length of the fiber.
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