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Theoretical Calculation and Evaluation of Laser Diode Pumped
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Abstract Based on Maxwell’s equation, spatially coupling wave equation of self-frequency-doubled (SFD) lasers
with quasi-there energy levels was derived by virtue of the rate equation of quasi-there energy levels system and the
slowly varying envelop approximation, with the situation that the media end pumped. Characterization of SFD Yb:
YAB [ YAL; (BO;), ] lasers typically pumped by laser diode (LD) was numerically simulated. The simulation
showed that intensity of SFD harmonic increased quadratically with the increase of intensity of fundamental
harmonic, while intensity of SFD harmonic and fundamental harmonic decreased sharply with the increase of
temperature, Within the effective doubled-frequency length, there are different optimal crystal lengths for
fundamental and SFD harmonic output being maximum, respectively. Influence of quality of pumping beam on the
fundamental and SFD harmonic output of laser was quantificationally evaluated by means of M? factor.
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m 1.78 Ny 1.73

c 0.8X107% cm?® d® 1.4 pm/V
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Fig. 1 Output laser intensity as a function of
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Fig. 4 Laser intensity versus temperature

4.1

4.0

= 3.9 w,= 50pum

38 w;= 200um

3.7

36 Lﬂ,: 400pm

35

Normalized intensity of
doubled light 7,/1,0

0 5 10 15 20 25 30 35 40
M’

B 5 FEOE AR IR B B a0t M° H TR AR
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Fig. 6 Fundamental-frequency intensity versus M? factor
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