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Fig. 1 Schematic diagram of repetition rate ultra-short pulse laser system
1—Ultra-short pulse oscillator, 2—Single pulse selector, 3, 4—45° mirrors,
8, 7, 9—Beam expanders, 6-—First stage of amplifier §--Second stage of
amplifier 10—Harmonic generator
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Fig. 2 High repetition rate ultra-short pulse oscillator Fig. 3 Mode-locked train of

1—Rear mirror contacted by dye cell with circulating system pulses (Time scale: 10 ns/cm)
2—Transverse mode selecting aperture 3—Xe-flash lamp
4—Front mirror
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Fig. 4 Pulse duration measured by streak camera Fig. 5 Scanning curve of output near field spot
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Rig. 7 Single pulse selector

1, 3—Glan prism; &2—Pockels cell; 4£—Reflective mirror; 5—Photodetector;
6—Trigger-amplifier; 7—Forming network of high voltage pulse
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Table 1 Summary of Observation
Observation Date Observation Time Length of arc Observation Points Inter‘?;luggg;istent
De:. 12, 1985 18hQm~ 59m ' 11N 182 6.3cm
Dec. 16. 1955 gonizm~dim | 202 | 144 7.6cm
Jan. 5. 1986 17843m ~55m } 13M 133 6.1cm
Jan. 8. 1936 17h3Tm ~~37m ‘ 10 M 131 6.9cm
Jan. 9. 1986 198]16m ~23m L 7M [ 16 J 5.0cm

Table 2 NASA/GLTN Analysis Results

. Observation Observation . . Internal Cousis-
Observation Date Time Length of arc Points Edited Points | = 1y accura.c;
Dec. 12. 1985 18h48m~ 59m 11 M 80 19 7.2cm
Dec. 16. 1985 200]12mA 4]m 29 M 50 1 4.9cm
Jau. 5. 1986 17h43m~56m 12 M * 199 3 4. 5cm
Jan. 8, 1985 17h27m~37m | 10 M ’ 100 0 3.5cm
Jan. 9. 19%3 19h] fm A 23m | et { 15 2 6.0cm
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Fig. 8 Rauge measuring curve of LAGEOS Fig. 9 Rauge measuring curve of
on Dec. 16. 1985 LAGEOS on Jan. 8. 1986
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Ultra-short pulse laser system used for ranging LAGEOS
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Abstract

A new Nd:YAG ultra-short pulse laser gystem is reported. The single pulse
energy of this system is more than 100 mJ at 1.06 um. Output single pulse energy at
0.53 pm is more than 50 mJ. This laser system is used for ranging LAGEOS with ¢600
mm received telescope in Shanghai observatory. Iis ranging distance is 8000 kM.
Ranging a oouracy is about 5 em.





