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Optical Transmission Characteristics and Deliverable Capabilities
for CO2 Laser Power of Chalcogenide Glasses and Fibers

Ikuo INAGAWA, Toshiharu YAMASHITA, Junnji NISHII and Ichimin SHIROTANI

(FRZHE FRIFESASH aXMH FR104 8 H31H)

Abstract

The thermal and optical properties of infrared transmitting chalcogenide glasses
and the deliverable efficiency for CO. laser power of the glass fibers have been
investigated. The laser deliverable capabilities of the fiber were dependent on the
thermostability, the loss and the temperature dependence of the loss at 10.6 «m.

The loss at 10.6um of the thermal stable GezoAssoSeso fiber was 5.3 dB/m; the loss
of the fiber was insensitive to temperature and the fiber was durable up to 18.0 W
(36.7 KW/cm?®) of input power and then output power was 2.2 W (1.4 KW/cm?®). The losses
at 10.6um of the Te containing glass fibers such as GeAsSeTe and GeSeTe glass
compositions were obtained about 2-3 dB/m. However the themal stabilities of the Te
containig glasses were somewhat lower than those of GeAsSe glasses. The lowest loss
at [0.6um was obtained about 1 dB/m for SezsTesolss fiber. The transmitted power

of Se:sTesolss fiber was only 0.9 W (0.7 K¥/cm?) and then input power was 2.9 W

(5.9 KW/cm?). The thermal stability of SeTel glass was sigificantly low. The loss at
10.6«m of the Te containing glass fiber was very sensitive to temperature with
increasing Te content. The most suitable composition of GeSeTe glass fiber against
CO0. laser power delivery was Geaz.sSezz. sTess and the output power through the fiber
was obtained 5.9 W(3.7 KW/cm?) and then the durability against incident power was
achieved up to 24.8 W(50.5 KW/cm?).

Key words : Chalcogenide glass, Glass fiber, Transmission loss, CO:. laser delivery
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