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Abstract :

considering the upconversion mechanisms, such as cooperative upconversion, cross relaxation, and excited state

The rate equations of Er-doped and Yb-Er co-doped systems pumped at 0. 98 um are presented,

absorption. A multi-theoretical model is founded to analyze the gain characteristic of the waveguide amplifier, by two-
dimensional waveguide finite element model and propagation equations with forward and backward amplified
spontaneous emission. The dependences of the gain on waveguide length, pump power and doping concentration are
obtained. The new theory is used to analyze the gain performance of a practical Yb-Er co-doped Al;O; waveguide

amplifier, and the analyzing results are in accordance with experimental data.
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Table 1 Parameters of Yb*™-Er*" co-doped Al, O; film

Parameter

Value

Pump absorption cross section (A, =0. 98 um) /X107% cm?

Pump emission cross section (1,=0.98 pm) /X107*" cm®

Signal absorption cross section (A, =1.53 um) /X107% cm’

Signal emission cross section (A,=1.53 pm) /X10"* cm’

Excited state absorption cross section /X 1072 em?

Excited state lifetime

Cooperative upconversion coefficient
(Assumed linearly increasing function of Er concentration)

Energy transfer coefficient /(X 10 Y ecm®/s)

Okra1s — 1. 75 Ovbars =11, 7
OErest =05 Ovbesr = 11. 6
OEralz = 9. 7
OEre21 —0. 7
oesa =—0. 8
2=7.8 ms, 3 =30 pus, 7. =1.0 ns,
w5 =17.0 us, 76 =20 ns, rs =1.1 ms
C,=C;=Ci,=4.1X107"® cm®/s (Ng=2.7X10* cm™®)
C,=C;=C,=3.5X107"® cm®/s (Ng=4.4X10" ecm™®)
Kas=4.0
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