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A neodymium-doped fiber laser and frequency

doubling numerical simulation
SHEN Zhao-guo ZHANG Ping
Institute of Photonics & Photonic Technology Northwestern University Xi'an 710069 China

Abstract On the basis of the rate equation and the optical transmission equation for a double-clad fiber laser
a mathematical model was established to calculate the output power for the optical fiber laser. Then the
distribution of output power along optical fiber and distributions of output power and pump power in different
fiber lengths were simulated numerically for a neodymium-doped fiber laser. By taking a 808 nm semiconduc-
tor laser as pumping source. By taking a neodymium-doped double-clad fiber as gain medium and KTP crystal
as a multiplier the efficiency of doubling frequency and phase angle of the laser were calculated and simula-
ted. Finally the frequency doubling of fiber lasers was simulated. Experimental results show that the fiber
laser can achieve visible light output in high efficiency.
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Fig. 1 Double-clad fiber laser pumping from fiber end-

injection
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Fig.2  Power distribution curves of signal along optical
fiber
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Tab.1 Main characteristics of KTP crystals

KTP

2.95 g/cm’
300 ~500 MW/ cm’
100 ~200 MW/ cm’
Mohs >5
1150 °C
350 ~4 500 nm

©=90° 6, =68.7°
1 064 ~532 nm p, =1.829°
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Fig.4 Phase matching angle curve
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Fig.5 Relationship of nonlinear coefficient and ¢ when

phase matching is in the best angle
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Fig.7 SHG produced by outside cavity
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