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Fig. 1 High power laser system configuration
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Fig. 2 TPF photograph of pulses from the oscillator
with 20ps pulsewidth and its density trace
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Fig. 3 Pulse shape of single pulse after frequenecy
doubler measured with a streak camera
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TFig. 4 Streak camera traces of single pulse in APCPM,

(a) Pulsewidth (FWHM) of 20ps for pentamethyledyne-1.2 dichorcothene.

(b) Pulsewidth (FWHM) of 200ps for BDN film. (¢) Pulsewidth (FWHM)

of 1ns for Cr:Nd:YAG crystal. (d) Pulsewidth (FWHM) of 2ns for LiF: Fy
color center crystal
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Fig. 5 Photographs of oscillcgrams. Tyrical rulretrain frcm ostillator
(a) and single pulse selected from the pulsetrain (b)
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Table 1 Gain arangement

e medium length qala output encrgy density
(mm) energy (mJ) mJ /cm?
oscillator Nd:YAG ¢5x80 0.1 0.5
pulse selector 50% 0.05
pre-amplifier I Nd:YAG ¢6x80 12 0.6 2
pre-amplifier IT Nd:YAG ¢8 X80 12 7.2 18
spatical filter 60% 4.2
isol=tor 60% 2.5
main-amplifiet 111 Nd:glass ¢20x 500 10 a5 8.3
main-amplifer IV Nd:glass 30 X 500 10 250 83
spacetial filter 70% 175
main-amplifier V Nd:glass ¢30 x 500 6 1050 150
final amplifier VI Nd:glass ¢40 X 500 3 3.15(J) 0.25(J/cm?)
: B,
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Table 2 Measurement gain of two-pass amplifier
(Nd: glass ¢ 20 X 500 (mm}))

pump density input energy density output energy density gain
J/em? m.J /em? mJ /cm? B(em-1)
0.17 2.76 ._ 14.4 0,019
0.23 2.76 18.8 0.031
0.29 1.76 34.0  0.038
0.17 2.44 14.0 0.030
0.32 2.44 i 31.3 0,034
0.39 2.44 28.0 0.037
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Fig. 7 Far-fleld pattern of final amplifier Fig. 8 B(K) of four stage Nd: glass
output laser after two spatial filters amplifier vs wavenumber
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Table 3 Op->ration parameters

o [F [ ETEIR ¢ o
light beam size (¢m?) 0.20 0.38 0.50 3.14 3.14 7.07 | 12.6
gain g(ecm-1) 0.17 0.12 0.028 | 0.038 | 0,032 0.039
input energy (mJ) 0.03 0.47 1.97 | 20.0 138 850
output energy (mJ) 0.07 0.47 5.40 | 20.0 199 850 2500
input energy density (mJ/cm?) 0.11 0.95 0.63 6.40 | 19.5 67.5
output energy dehsity (mJ/cm?) 0.35 1.60 | 10.8 6.40 | 63.4 130 1908.4
output power deunsity (GW /cm?) 0.02 0.08 0.54 0.33 3.17 6.00 9.92
B* 0.40 2.70 8.60 4.0C
pulsewidth (ps) 20 20 20 20 20 20 20

* 3 B=10.7
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Fig. 9 Final amplifier output energy distribution vs divergence angle
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A high power Nd:glass laser with output of 2.5J/20 ps
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Abstract

A high power silicate Nd: glass laser with output of 2.5J/20ps, and beam
divergency of 0.3mrad covering 80% of total output energy is developed. This
system can generate variable pulse duration of 20ps-2ns,

Key words: high power laser, ultrashort pulse amplification, spatial filter,



