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Table 1. Physical properties of Nd’' doped laser materials.

Glass YAG YLF
Optical class isotropic isotropic uniaxial
Line width (nm) 21.2 45 135
Wavelength (nm) 1054 1064 1053 (o)
1047 (m
Stimulated emission cross-section (cm?) 44%X10 34X10° " 26X107Y (o)
3.7x10 ¥ (m
Fluorescence life time (usec) 190 244 480
Energy storage high low medium
Thermal conductivity (w/m C) 0.7 10 6
Thermal birefringence medium high low
Thermal lensing moderate strong low

Emission

unpolarized polarized
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Fig. 1. Block diagram of the regenerative amplifier sy-
stem (A: aperture, BD: beam dump, BS1 and
BS2: beam splitters, FR: Faraday rotator, M1:
concave mirror, M2: convex mirror, P1 and P2:
Brewster angle polarizers, PC: Pockels cell, R:
reflector, WP1: halfwave plate, WP2: quarter-
wave plate).
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R2: mirror radii, L: cavity lengh); (a) plane pa-
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cal, (e) concave-convex, and (f) hemispherical
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Fig. 3. Nd:YLF mode-locked pulse train.
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Fig. 4. Injection seeded and cavity dumping of a rege-
nerative amplifier; (a) switchout pulse of cavity
dumping, and (b) mirror leakage of injection
seeded.
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Fig. 6. Regenerative amplifier's output beam profile at

far field.
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Fig. 7. Electron energy spectrum of magnesium for (a)
1064 nm, commercial Nd:YAG laser, and (b)
1053 nm, Nd:YLF regenerative amplifier.
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Nd:YLF regenerative amplifiers have proved to be reliable source for producing stable short pulses
of high repetition rate. We used a convex-concave mirror design to optimize output energy and stability
while minimizing the energy density on critical intracavity optical components. The Nd:YLF laser
pulse is used as a seed pulse which has pulse width of 40 ps, energy of 100 pJ, and wavelength

of 1053 nm.
energy is measured as 5m].

The amplifier yields stable 1 m] pulses at 3.5 kHz repetition rate, and the maximum



