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Fig.1 Energy level diagram of Er®' -Yb®" co-doped
system
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mechanisms in Er’*

Schematic of three different upconversion
(a) Excited state absorption;
(b) Energy transfer; (¢) Photon avalanche upconver-
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Fig.3 Experimental setup for measuring the optical
gain of the waveguide amplifiers
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The ratio of Er*" /Yb®" is 1/2.
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Fig.6 Image of green emission of Er’’ in waveguide
The signal power is 3mW at 1535nm.
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Optical Gain and Upconversion in Er*"-Yb** Co-Doped
Phosphate Glass Waveguide Amplifiers”

Zhang Dan', Liu Ke*, Zhang Daming'', Cheng Chuanhui', Zhang Xizhen',
Zhang Haiming', and Pan Yubin®

(1 State Key Laboratory of Integrated Optoelectronics, Jilin University, Changchun 130012, China)

(2 Department of Electronic Engineering , City University of Hong Kong, Hong Kong 00852, China)

Abstract: An Er*"-Yb*" co-doped phosphate glass waveguide for applications in optical amplifiers is studied. The optical gain

at the wavelength of 1535nm is measured, and an 8. 5dB relative gain in a 1. Zcm device is observed when the waveguide is

pumped with a 976nm laser with 130mW of power. In this case, the device shows strong green luminescence,and the intensity

increases as the power of the pump laser increases. Also, upconversion from *Hy,,, and * S, levels is confirmed by using a

photomultiplier and a monochromator.
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