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Under severe accidents, high-integrity transmission techniques are necessary in order to
monitor the situation of the nuclear power plant. In this study, effects of gamma irradiation
up to 106 Gy on properties of optical devices were evaluated toward the development of a
wireless transmission system with radiation resistance available under water using visible
light. For the light emitting diodes, the total luminous flux decreased and the browning of
resin lenses occurred after the irradiation. Meanwhile, the current-voltage characteristics
hardly changed. For the photo diodes, the light sensitivity decreased and the browning of
resin window occurred. The dark currents did not become large enough to adversely affect
transmission. These results indicated that both the decreases of the total luminous flux of the
light emitting diodes and the light sensitivity of the photo diodes were mainly caused by not
the degradation of the semiconductor parts but the browning of the resin parts by the
irradiation. In addition, basic decrease behaviors of light transmission of several different
types of glasses by gamma irradiation were also obtained so as to select the suitable optical

windows and filters for the developing the transmission system.
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