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Real dose monitors under the high-dose-rate condition are required to remove the debris in the
Fukushima Daiichi Nuclear Power Plant in the early decommissioning steps. We have proposed a
dose-rate monitor, named consisting of a scintillator, optical fiber, and photo detector as shown in
Fig. 1. The scintillation materials are required to have long emission wavelengths (550 - 1000 nm)
and high light output to avoid low transmission loss through the fiber and emission noise from the
optical fiber itself (below 500 nm). Generally, light outputs for the scintillation materials are inversely
proportional to the bandgap, and typically, iodides and bromides have narrow gaps compared to other
materials such as chlorides.

We have developed several novel materials, such as Cs;Hfls and Rb2Hfls, for gamma-ray detection,
and Li,HfBrs is sensitive to both gamma rays and neutrons. Moreover, some oxide materials have
relatively narrow gaps, and we focus on some garnet materials.

These scintillators had light outputs of 20,000 — 70,000 photons/MeV, and emission wavelengths of
600 to 750 nm. Using such scintillators, we succeeded in demonstrating the dose-rate monitoring
system with a ®®Co source with an activity of around 100 TBq. Here, the measurement time of the
one spot was less than 3 sec and the diameter of the fiber core was 0.6 mm. The dose-rate dynamic
range was from 10 mGy to over 1 kGy, and our system was found to evaluate the wide dose-rate
range in real-time. In this paper, we show the detail if the scintillation properties and some results of
the survey of the decommissioning.

P ——— —- o Photo detector (Si-based semiconductor
Y, \ / photo multiplier tube)
I \
I Red or InfraRed Scintillator 1Red or IR: \
| Itransmission is easy
| \ I - _
I Radiation 1 L 7 Signal
I ) ’E,_;*” | ,,r 7 "
I Robot : —
I M
: [ X : Optical Fiber
| & , (~100m)

\\ High Dose-rate Condition ,

- s e - - e e o . -

Fig. 1 Schematic view of our dose-rate monitor



