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The structure and thermal stability of the color center

induced in glasses by high energy irradiation

Hx R
T. Yokokawa and T. Maekawa

Abstract

The structure and the formation process of the color center induced by X—ray or
electron irradiations were discussed for the sodium borate and sodiem borosilicate
glasses .

The concentration of the color center increases with an increase of the non~
bridging oxygen or free Na' ion in glasses. In Na0—B,0,—Si0, glasses the
induced absorption due to Si—O_"Na+ linkage appears only in the concentration
range with Na,0./B,0;>>1. The color center disappears with increasing temperature;
thus the induced absorption in the visible range was largely diminished at 400C.

The Clz_ center was also induced in the borate glasses containing chloride ion
by electron as well as by x-~ray irradiation . Although at the early stage of
the irradiation (t~ 10 micro second) the induced absorption due to Clz_ center
overlapped with those of the mother gilasses, the characteristic sharp absorption
around 3.7 eV appeared later (t ~second or hour range ). This is due to
the large thermal stability of the Cl; center relative to the color center
induced in the .mother glasses . It is also suggested that the problem of
" the phase separation rather than the defect formation by irradiation or heat

treatment should he throughly studied in future .

* Work performed by Hokkaido University under contact with Power Reactor and
Nuclear Fuel Development Corporation .

*#% Department of Chemistry, Faculty of- Science , Hokkaido University, Sapporo
060, JAPAN
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