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Spectral Characteristic of Alumina Codoping Erbium Doped
Fiber Amplifier
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(Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract Alumina codoping can change the spectra of Er doped fiber amplifier (EDFA), which can be analyzed by
Stark energy level splitting theory. Several types of EDFs with different alumina concentration were fabricated by
modified chemical vapor deposition (MCVD) and solution doping method, and the fluorescence spectra of the
alumina codoping EDF amplifier was explored. The investigation showed that alumina codoping result in a shift of
fluorescence toward shorter wavelength. The absorption coefficients of EDFs with different alumina doping
concentration was measured by cutoff method, and the result demonstrate that increasing the alumina concentration
in EDF will increase the concentration of Er, which can improve the absorption coefficients of EDF and shorten the
length of EDF in EDFA. High alumina codoping EDFA have wider and flatter gain spectra, which can be used in
long haul wavelength division multiplexing (WDM) system.
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flatting; Stark energy level
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Fig.1 Energy diagram of the Stark component of *Iy;/,
and * I3/, in GeO, : SiO; ¢ Er glass fiber (a) and in
Al, O5: GeO; : SiO, : Er glass fiber (b)
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Table 1 Occupation probability of * I3/, Stark component on GeQ; :SiO; : Er and Al, O; : GeO; : SiO;, : Er glass fiber

Energy of * I3, Stark component /cm™* (GeO, : SiO; : Er) 6515 6550 6560 6585 6820
Occupation probability ps,, /% 27.9 23.5 22.4 19. 8 6.3
Energy of * I3/, Stark component /cm™ ! (Al, O; : GeOy : SiO;  Er) 6540~6548 6644 6711 6770
Occupation probability p,,. /% 41.4~42.5 25.8 18. 6 14
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