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Optical design of incoherent combining laser beam expander
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College of Physics, Optoelectronics and Energy, Soochow University, Suzhou 215006, China)

Abstract: A new optical design of laser beam expander is introduced. It suits for three laser beams to be
expanded and focused. Its operation wavelength is 1080 nm and its full field of view 0.6 degrees. A two-
mirror catoptrical telescope is designed for expanding and focusing three beams which are arranged in a
close configuration. Its primary is an ellipsoid mirror with aperture diameter of 303 mm. Its focusing
performance approaches to the diffraction limitation. And focusing at different target ranges is
implemented through control of the axial position of the secondary mirror. The power density distribution
and power in the bucket curve of combined and focused laser spots are calculated with the aid of
computer simulation. When focused at one kilometer, the ratio of the spot power in the bucket of 9 mm
radius to the total power is over 95 percent. This new kind beam expander has the advantages of simple
and low length-to-aperture-diameter ratio. The system focusing performance satisfied the usage
requirement. The power of laser spots is effectively combined.
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Fig.5 Solo beam path diagram
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Tab.1 Parameters of optical system

Parameter Value
Working wavelength 1080+5nm
Field of view 0.6°

Target distance 500-1 500 m

1/€? radius of focus spot 4.46-13.73 mm

Effective focal length 34.9-112.8m
Clear aperture of primary mirror 303 mm
Optical length 720 mm
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Tab.2 Configuration parameter of the optical system

No. Radius Conic Thickness Diameter Glass
/mm /mm /mm

2000.000

1 inf - - -
-502.769
-502.971

2 75.634 - 21.000 Mirror
-502.366

3 1080.000 -0.929  700.000 303.000 Mirror
20.000

4 inf - 305.000 Silica
0.5e6
1.0e6

5 inf - 305.000 -
1.5e6

6 inf - - - -
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