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Low-power high-performance fiber-coupled acousto-optic
modulator based on novel chalcogenide glass
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Abstract; Chalcogenide glasses, with their broad infrared transmission window and high acousto-optic figure of merit, represent an ideal
medium for low-power high-performance acousto-optic modulators, potentially overcoming the diffraction efficiency and power consumption
limitations of acousto-optic modulators based on conventional materials. Ge,; Shg S¢; chalcogenide glass, characterized by its wide infrared
transparency and high refractive index, was systematically investigated for its thermal, physical, optical, and acoustic properties. Using this glass
as acousto-optic medium, a high-performance fiber-coupled acousto-optic modulator was successfully fabricated. Experimental results show that
under a radio frequency driving power of 0.52 W, the modulator achieves a diffraction efficiency of 84% , a rise time of 41 ns, and an extinction
ratio as high as 61 dB, exhibiting excellent low-power consumption and high-efficiency characteristics. This study provides crucial technical support
for the design and development of novel acousto-optic devices, contributing to advancements in high-speed optical communication and fiber sensing
applications.
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Tab.2 Performance parameters of acousto-optic

modulators based on various media
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Tab.3 Performance parameters of Ge, Sh;sS, glass acousto-optic modulator and

commercial acousto-optic modulators
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e W O Ko AR RE IS T I B B A
W TEREYCET ALl 27 . SERR AT R R, %
il A5 75 0. 52 W UK S 2yl S 3 84% Hfis
SR 41 ns (9 LTI TR & 61 dB 1R IH G L,
JEBLRIIAE R AR e . MBS T 1L 58
PGS, 12 AR B 7 O VR A 4 A ' i S A
B0 RS D AR AT SRR A T T By A I
o PEREF DA PRI S S it 7B B AT RLIE £E
WA RIIFEREOLIE S DL LS RS RE
AR BE TR B AT T %
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