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Abstract

Research on Two-Dimensional Coherent Laser Array Beam Combination
Using Conjugate Dammann Grating

(Key Laboratory of Space Laser Communication and Testing Technology ,

Sun Jianfeng Liu Liren
Shanghai Institute of Optics and Fine Mechanics . Chinese Academy of Sciences . Shanghai 201800, China)

10001
Phase-locked coherent laser array beam combination using conjugate Dammann grating and phase

compensation is used to achieve high power and high brightness coherent beam combination. Theoretical analysis of
laser system

the beam combination of 5X5 and 32X 32 two-dimensional laser arrays using conjugate Dammann grating is carried

out through numerical simulation. and the influences of the errors in the phase values of the phase plate, the

grating; error analysis

matching and positioning of the conjugate Dammann grating to the beam combination efficiency during the experiment
great care of during the experiment and the development of high power laser system based on conjugate Dammann
OCIS codes

are also studied. The results of theoretical analysis and numerical simulation show that this is an efficient beam

5l

— .

combination technique, however, these errors have a great influence on the total beam combination efficiency. This
means that the manufacturing of the phase plate and positioning of the conjugate Dammann grating should be taken
grating, which will benefit the development of the compact
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Fig. 1 Optical configuration for coherent beam combination using conjugate Dammann grating
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Table 1 Calculated 5X5 phase values of the phase plate placed directly after the aperture mask

Calculated 5X5 phase values of the phase plate

Diffraction order
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Fig. 2 Near-field intensity distribution of the combined beam
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Fig. 3 Sectional (y=0) far-field intensity distribution

of the combined beam with 5X5 beamlets
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