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Comparison Study of Two Simplified Models for Erbium-doped Phosphate
Glass Waveguide Amplifiers

CHEN Hai-yan LIU Yong-zhi DAI Ji-zhi GUANG Zhou-guo
(Department of Opto-Electronic Technology, University of Electronic Science and Technology of China , Chengdu 610054)

Abstract The theoretical model for erbium-doped phosphate glass waveguide amplifiers pumped at 980 nm wavelength is
studied in this paper. This model is usually simplified as two models with upconversion and without upconversion. The
comparison study of the two simplified models is carried out by the effect of erbium-doped concentration on amplifier gain.
Numerical results demonstrate that when the erbium-doped concentration is less than 10* m™* the upconversion may be

neglected or upconversion may be considered.
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Fig.1 Energy level transitions for Er’*




Supplement

Prifgess . S OIBRRRER JOR I T WO 88 A9 PIFF IR AY ) LU AR B9 359

FTERBRASH, NiT & 4 HEEHAE TS EN
B — N TR R LS S — A TR
EH Ly, HCHEBEESS, WA 2,

(a) (b) (¢) I
T AT T T e
_— — —_ a4 — ==

s, g = — A Yy
Er]o Er\o
Donor  Acceptor

— — — 'Im

&2 ZEESPPAEE TR Rk
Fig.2 Two particle upconversion in erbium-doped
waveguide
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Fig.3 Small signal gain versus erbium-doped
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