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VI. Description of the results and outputs:

Understandings of environmental neutron backgrounds is a key to the success of
low background experiments in underground laboratories. In the CANDLES
experiment, which has been operated in the Lab-D at the Kamioka Underground
Observatory, neutron-induced gamma rays are one of the major backgrounds.
Thus, the CANDLES group had estimated this neutron-induced background by
event rate at high energy above Q-value of OvBp. To estimate the background
more accurately, we performed environmental neutron measurements in the
Kamioka Underground Observatory using a He proportional counter and its
moderators and have published the result as a scientific paper [1]. In this research,
as a next step, we developed a prototype of a liquid scintillator detector that can
directly observe fast neutrons without the moderators.

The specific way of conducting this research is as follows. In order to make the
best use of the equipment and technology for lowering the background in liquid
scintillator that Osaka University has developed for the CANDLES experiment,
the detector construction was conducted at the Lab-D in the Kamioka
Underground Observatory. In addition, since alpha-ray background rate from
glass windows used for PMT readout was found to be high by the measurement
of the alpha-particle imaging detector [2], they were replaced with quartz

windows. As a result of these improvements, for one day immediately after the



completion of the detector, we succeeded in reducing the alpha-ray background
rate, the main background for the neutron measurement, to 0.2 mBq as Bi-Po rate,
1/20 of the levels previously achieved. After that, the emission of radon from the
detector material raised the alpha-ray background rate gradually. Finally, the
alpha-ray background rate was stabilized at 1 mBq as Bi-Po rate, 1/4 of the levels
previously achieved.

We would like to continue this research in FY2020 and reduce the alpha-ray
background rate to 0.4 mBq as Bi-Po rate , ~1/3 of the level achieved in this
research. To achieve this goal, we plan to put a film of radon seal on the inner wall
of the detector. Once the alpha-ray background rate is achieved, we will start long-
term environmental neutron measurements using the detector in the Kamioka

underground Observatory.
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