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Fig. 1 Pumping intensity distribution on the YAG rod Fig. 2 Pumping intensity distribution on the YAG rod

surface in the unoptimize collecting light cavity surface in the optimize collecting light cavity
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Fig. 4 Schematic layout of the layer

f] LiF :+ F . KTP M,
| -
|J L o :‘H" — (T
===~ RjP-736 ‘
O-E | diode
Xe lamp [~
GD- —a
- multplier LR | — .J
Rj-7100
. ‘i laser cnerge meter
Il £ |IEEE- 488 line Tektronix
I = 2440
¢ 5 oscillograph 5
r-—-n ]

Fig. 5 The experimental arragement for measuring stability of the lasers
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Table 1 Unstability of pumping light resulted

from the new Xe flashlamp

Table 2 Unstability of pumping light resulted
from the old Xe flashlamp

Unstability % Unstability %
Repetition Repetition
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
1 Hz 3.68 3. 84 3. 54 1 Hz 10. 7 . 11,0 _9. 94
20 Hz 3. 40 3. 39 3. 46 20Hz 7. 43 7.62 7.58
50 Hz 3.05 3.03 3.08 50 Hz 6. 31 6. 24 6.41
100 Hz 2.85 -2.71 2.70 100 Hz 5. 36 5.19 5. 3%
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“Table 3 Unstability of pulse energy resulted

from the free-running lasers
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Table 4 Unstability of pulse peak power resulted

from the lasers with @ -switch

Unstability % Unstability %
Repetition Repetition T
Group 1 Group 2 Group 3 Group 1 Group 2 | Group 3
1 Hz 9.22 8. 27 9. 40 1 Hz 13. 89 13. 81 14. 19
20 Hz 6. 62 6. 54 6. 37 20 Hz 11.13 10.86 | 10.61
50 Hz 5.16 . 5.20 4. 96 50 Hz 9. 04 8. 26 8.71
100 Hz 4,04 4. 41 4. 30 100 Hz 7.27 7.31 7. 04
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Table 5 Unstability of pulse peak power

resulted from the frequency-doubled

lasers without polarizer

Table 6 Unstability of pulse peak power

resuited from the frequency-doubled

. lasers with polarizer

Unstability % Unstability %
Repetition Repetition
Group. 1 Group 2 Group 3 Group 1 Group 2 Group 3
1 Hz 26. 95 26.77 27.12 1 Hz 17. 94 18. 88 18. 33
20 Hz 21. 28 22.15 21. 99 20 Hz 14. 63 14. 46 13. 62
50 Hz 18.22 ¢ 18.18 17. 31 50 Hz 12. 02 12.01 11.79
100 Hz 14. 86 | 15.21 14. 95 100 Hz 9. 81 9.79 10.12
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Table 7 Unstability of the wavelength and line wide of second harmonic -

Water temperature ('C) Wavelength A (nm) Line wide 44;,; (nm)

15 532. 040 0. 096
21 532, 044 0. 099
23 _ 532. 055 0.10
25 532. 060 0.10

27 . 532. 065 0.10
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"Fypp [Ty BEETERIE IR O TE SRR BE 300 K B 1064. 15 nm, 3¢ W 9 fF Y6 &
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Stability of a High Power, Frequency—doubled Nd : YAG lasers with
a LiF : F; crystal Q- switch

Mao Shaoging Yu Chuan Wen Zhongyi Zhang Yufeng

Wang Jinhua Li Zaiguang
( National Laboratory of Laser Technology Huazhong University of Science and Technology, Wuhan 430074)

YAG lasers with a LiF : F; crystal - switch is discussed overally. Unstability in the laser

resonator, pumping cavity, Xe-lamp, doubler, color center crystal Q- switch and laser

spectral line are calculated or measured. Results of theoratical calculation and experimental
~ measurement are shown. |

Key words high power, YAG laser, LiF : F; Q- switch, frequency-doubled, stability





