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Neodymium doped crystals waveguide laser fabricated by femtosecond laser direct writing
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Abstract
We fabricated channel waveguides in Nd:YVO,and

Nd:YLF crystals with 800-nm and 400-nm

femtosecond laser pulses, respectively. The laser
oscillation of Nd:YVO, at 1064 nm pumped by an
808-nm laser and Nd:YLF 1047 nm pumped by a

792-nm laser have been realized.
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Fig. 1 Output spectrum of our CPA laser system.
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Fig. 2 Absorption spectrum of 1lat.% Nd:YVO,
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Fig. 3 Absorption spectrum of Nd:YLF[8]
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Fig. 4 Schematic of long wavelength cut in pulse
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Fig. 5 Output spectrum of writing laser for Nd:YVQO,
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Fig. 6 Experimental setup of Nd:YVO, fabrication
(upper), Schematic of Nd:YVO, fabrication geometry

(lower)

Table 1 Parameters for Nd:YVO, fabrication

Core diameter 25 um, 50 pm

Writing speed 50umy/s, 200um/s

Pulse deration 70 fs, 440 fs, 720 fs, 1150 fs

Pulse energy 7ul/pulse, 3ul/pulse
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Fig. 7 Nd:YVO, waveguide written by 7 pJ/pulse, 50

um/s, 70 fs pulse duration
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Fig. 9 Experimental setup of Nd:YLF fabrication(upper),
Fig. 8 Output spectrum of writing laser for Nd:YLF Schematic of Nd:YLF fabrication geometry(lower)
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Fig. 11 Near-field image of Nd:YVO, waveguide (core

diameter 50 um)
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Fig. 12 Near-field image of Nd:YLF waveguide (core

diameter 50 pum)
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Fig. 13 Experimental setup of exciting optical system
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Fig. 14 Nd:YVO, emission spectrum change below and

above the threshold pump power.
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Fig. 15 Dependence of output power at 1064 nm on

incident pump power
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Fig. 16 Nd:YLF emission spectrum change below and

above the threshold pump power.
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Fig. 17 Dependence of output power at 1047 nm on

incident pump power
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