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Relative Intensity Noise of Beam from a High Power Laser after Passing
through a Multi-stage Amplifier
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Abstract When a high power laser beam propagates through a multi-stage amplifier distances separating different stages play an
important role in deciding the characteristics of the output beam. The concept of the relative intensity noise RIN has been
adapted to quantitatively analyse the experiment results.
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Fig.2 CCD recorded images for the input beam a and the output beam b
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Fig.1 Schematic of the experiment setup
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Fig.3 CCD recorded images for the input beam a and the output beam b ¢ with
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Fig.5 Distribution of the field map of Fig.3

2 b 2 b
2 c 2 c
RIN 2
3
67 RIN
23 RIN CCD
RIN

RIN

CCD



346 29

CCD RIN
6 RIN b e RIN
RIN a RIN
0.14~3
mm ™! RIN 3~
14 mm~! RIN
7 RIN 6 5
6 b ¢ 4 cm
3~ 14 mm™! RIN
RIN 14 c¢m
0.14 ~3 mm~! 4 cm
RIN
RIN

RIN
RIN RIN

1 W. H. Williams J. M. Auerbach M. A. Henesian et al. .
Modeling characterization of the National Ignition Facility focal
spot C . SPIE 1998 3264 93 ~97

10 2 J. A. Fleck J. R. Mirrors. Calculation of the small scale self-

focusing ripple gain spectrum for the cyclops laser system a

status report R . UCID-17356 1976

6 ab ¢ 2a b ¢
3 J.T. Hunt K. R. Manes P. A. Renard. Hot images from
RIN obscurations J . Appl. Opt. 1993 32 30 5973 ~ 5982
Fig.6  One-dimension curves of RIN for Fig.2 4 M. D. Feit J. A. Fleck Jr.. Beam nonparaxiality filament
L formation and beam breakup in the self-focusing of optical
0 beams J . J. Opt. Soc. Am. B 1988 5 3 633 ~640
- 5 Jing Feng Zhang Xiaomin Zhu Qihua et al.. Study on
& Il Characteristics of intense beam propagation in N * doped glass
% Lo media J . High Power Laser and Particle Beams
CR 2000 125 551~555 in Chinese
157 6 M. Henesian P. Renard J. Auerbach et al.. The use of
1072 beam propagation modeling of beamlet and Nova to ensure a
0™ s . “ safe” National Ignition Facility laser system design C .
1™ 1 10/ 10° SPIE 1997 3047 84 ~ 95
Frequency /mmm ™!
‘ 7 J. A Fleck J. R. Mirtis E. S. Bliss et al. . Small-scale self-
7 ab ¢ 3a b e focusing effects in a high power glass laser amplifier J . IEEE

J. Quantum Electron. 1978 QE-14 5 353 ~ 363

RIN
8 Wen Shuangchun Fan Dianyuan. Small-scale self-focusing of

Fig.7 One-dimension curves of RIN for Fig.3 intense laser beams in nonlinear media with loss J . Chinese

J. Lasers 2000 B9 4 356 ~360 in English
7 RIN 6 9 G. P. Agrawal N. K. Dutta. Semiconductor Laser M
chapter 6 second edition New York Van Nostrand 1992

RIN
RIN



