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Experimental Study on Improving Beam Quality of MOPA System

WANG Zhi-tong
(North China Research Institute of Electro—optics, Beijing 100015, China)

Abstract A master oscillator power amplifier (MOPA) system was designed, SBS phase-conjugate mirror was used in the
system, the seeder was a narrow-linewidih laser of twisted mode with Cr*:YAG as passive Q-Switch,two amplifiers were used
to pass twice, image-relay telescope and 900 rotator was used to compensate the depolarization bewteen amplifiers, three
liquids of CCl,, Freon112 and CS; were used in phase-conjugate mirror, SBS reflective rate and SBS fidelity were measured.
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Fig.1 Schematic of experiment
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Table 1 Parameter of SBS medium
Medium of liquid CCl; Freonll2 CS,
Gain coefficient /(cnv/GW) 6 25 130
Acoustic decay time /ns 0.6 3 5.2
SBS linewidth /MHz 1667 333 192
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Table 2 Data of SBS reflective rate

Medium of liquid CCl; Freonll2 CS,
Highest SBS reflective rate/% 78 70 75
Experimental value of SBS
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Calculated value of SBS
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Fig4 Comparing distributions of optic intensity
(a) seeder After expanded; (b) output of MOPA system; (¢) one pass amplification of MOPA system; (d) reflectived from SBS mirror
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Fig.5 Curve of Energy output of MOPA system
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(a) curve of optic time-inensity; (b) optic far-field

£ X &

1 YC. Ding, Z. W. Lii, S. W. Han. Development for the phase
conjugated MOPA -systems based on stimulated Brillouin
scattering[J]. Laser Journal, 2001, 22(2):1~5
THEF, BEMA, BN REPA0ZEA B MBI
MOPA R4c[J). #ck 4%, 2001, 22(2):1~5

2 S. Seidel, N. Kugler. Nd:YAG 200-W average-power oscillator—
amplifier system with stimulated -Brillouin —scattering phase
conjugation and depolarization compensation[J]. J. Opt. Soc.
Am. B, 1997, 14(7)1885~1888

3 H. L. Offerhaus, H. P. Godfried, W. J. Witteman. All solid-state
diode pumped Nd:YAG MOPA with stimulated Brillouin phase
conjugate mirror[J]. Opt. Commun., 1996, 128:61~65

4 H. J. Eichler, A. Haase, R.. Menzel. High beam quality by SBS
phase conjugation of a single rod Nd-amplifier up to 140 W
average output power[J]. Opt. Quantum Electron., 1996, 28(3):
261~265

5 S. Seidel. Improvement of extraction efficiency by regenerative
amplification in an Nd:-YAG-MOPA with a phase -conjugating
SBS cell[J). Opt. Quantum Electron., 1995, 27(6):625~632

6 Hans J. Eichler, Andreas Haase, Ralf Menzel. 100-Watt average
output power 12 diffraction limited beam from pulsed
neodymium single-rod amplifier with SBS phase conjugation[J].
IEEE J. Quantum Electron., 1995, 31(8):1265~1269



