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Optimum design of the Er’*/Yb’* co-doped glass waveguide
laser fabricated by femtosecond laser pulses

SHANG Yan-li,CHEN Hai-bin, HONG Zhi
( Centre for THz Research,China Jiliang University , Hangzhou 310018, China)

Abstract; In order that numerical simulation of the bidirectional pumped,erbium and ytterbium co-doped phosphate glass
waveguide laser fabricated by {emtosecond laser pulses was performed, based on the transition rate equations and propagation
equations of the erbium and ytterbium co-doped system,the optimal parameters such as the size of the waveguide, output coupler
reflectivity , the ratio of Er**/Yb** were obtained. The results indicated that with the parameters of 10mm long waveguide,0. 6 of
the mirror reflectivity and 3. 6 of the ratio of Er**/Yb** ,the laser at 1535nm output up to S7TmW with the pump power of 400mW

at 975nm. The theoretical analysis agreed well with the experimental results reported so far. The simulation results provide a rigid

theoretical base for the fabrication of active glass waveguide and the design of femtosecond laser.
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Fig.1 Energy-level diagram of the Er**/ Yb** co-doped system
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Fig.2 Absorption and emission curves for the Er** /Yb** co-doped phos-
phate glass

Table 1 Parameters for the simulation of the waveguide laser

parameters values parameters values
A 1535nm An 975nm
[ER* ] 2 x10%m™3 [Yb**] 3.8 x10%m 3
Tap () 2.68 x10 P m? Py 500mwW
a,.(v,) 6.1x10 Zm? ., (vy) 1.3 %10 % m?
o..(v,) 8.5 x10 P m? o, (v,) 1.69 x 10 ~%#m?
riv 0.8 r,t 0.8
T£1|0] 8.5ms 'rgsm 2ms
al® 0.4dB/cm B! 0.4dB/cm
ch 4.1x10"%m/s ¢l 2.48 x 10 2 md/s
R, 0.999 C, 0.95
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Fig.3 Bidirectional pumped waveguide laser cavity configuration
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Fig.4 Laser output as a function of the waveguide length
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Fig.5 Output power versus reflectivity R,
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Fig.6 Output power as a function of the ratio of Er**/Yb**
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Fig. 7 Output power as a function of pump power
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