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Experiment on Laser Beam Propagation in the Atmosphere with Stimulated

Brillouin Scattering Phase-Conjugated Compensation at Long Distance

QI Sheng, JU You-lun, CHEN De-ying, FAN Rong-wei, XIA Yuan-qin

(State Key Laboratory of Tunable Laser Technology , Harbin Institute of Technology,
Harbin , Heilongjiang 150001, China)

Abstract An experiment of laser beam propagation in the atmosphere with stimulated Brillouin scattering (SBS) phase-conjugated

compensation at long distance (10.5 km) is reported. On the normal atmosphere condition of a city, the conversion efficiency of the

SBS phase-conjugated laser is about 4.4% through a 10.5 km distance, which is 2. 4 times than the normal laser transimission

efficiency on the same condition. Meanwhile, the phase-conjugated laser neturns to the emission position through the original path,

and assembles again.
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system B

! P: polarization plate
i QWP: quarter wave plate
i T1,T2: telescope system

N atmosphere for 10 km

______________________________________

{ BM1,BM2: split plate

i MMM, M~M,;: all reflector
MM, MM, spherical reflector
| I’ convex

’ D1~D4: symbolize detecting place
§ el: beacon beam
§ e2: SBS phase conjugate beam
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Fig. 1 Experimental setup of laser beam propagation in the atmosphere with SBS phase-conjugated compensation

at long distance. System A: launch-receiver system; System B: receiver-reflector system
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Fig. 2 Beacon light spot recieived by system B
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Fig. 3 SBS phase-conjugated light spot recieved
by system A
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Fig. 4 Beacon transimission efficiency
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Fig.5 SBS phase-conjugated light transimission efficiency
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