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Electrondiffraction {(ED} examination on the damaged surface region was
carried out with the transmissionelectron microscope (TEM).

Fluorine in the clad layer act as a nucleation site for
crystallization in the glass matrix.
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Control of nanocrystallite growth in fused silica
in high-temperature radiation environment

T.Shikama, S.Nagata, H.Katsui, B.Tsuchiya

Nuclear Materials Science, Institute for Materials Research, Tohoku University
Abstract

Optical diagnostic system has a large potential for its application in nuclear systems.
Media for optical signal transmission will be one among the critical components for the
system and fused-silica (Si0O3) is the strong candidate for it. Extensive developments of
radiation resistant fused-silica optical fibers have been carried out in the course of
ITER-EDA (previously International Thermonuclear Experimental Reactor, now it is
called ITER. ITER-EDA stands for ITER Engineering Design Activity). Oxihydrate
(OH) doped and Fluorine (F) doped radiation resistant optical fibers were developed
and their performance under heavy irradiation environments was studied in the
international collaboration framework. However, it was recognized that the OH or F
doped fused silica showed thermal degradation at elevated temperatures. It is due to the
crystallization of the fused-silica, starting at the boundary of its core and clad. The
present paper reports installation of the compact and wide-wavelength range optical
spectrometer and examination of its performance. With the installed optical
spectrometer, dynamic behavior of crystallization of the fused silica optical fiber were
studied. A peculiar thermal luminescence was found in the wavelength range of
700-1700nm and it was interpreted to be radiated from the crystallites in the fused silica.
The OH doping and the F doping were found to enhance the crystallization.





