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Design of a composite laser beam expander without obscuration
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Abstract: In order to meet the requirements of high-power laser emission a large-diameter composite laser
beam expander without central obscuration based on Cassegrain system is proposed to eliminate the central ob—
scuration of the Cassegrain system and improve the laser emission efficiency. Based on the principle of the
Cassegrain system and its structural characteristics combined with the characteristics of the Galileo refraction
type beam expander a composite laser beam expander without central obscuration with an emission aperture of
550 mm is designed. Using a combination of a reflective beam expander and a refractive beam expander a
through hole is opened in the center of the Cassegrain secondary mirror so that the center is passed through the
obscured laser. The rear side is connected to a Galileo — type refracting beam expander which expands the

beam transmitted through the center and the two beams are emitted coaxially. The laser transmittance test is
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carried out on a new type of composite beam expander. The experimental results show that for the laser of 10. 6

pm wavelength the transmittance is more than 95. 21%  which is 22. 12% higher than that of the traditional

Cassegrain beam expander.

Key words: emission efficiency; laser beam expander; Cassegrain
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Tab.1 Lens parameters of reflective beam 3 °
expander( Unit: mm)
620 150
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140 37
1 500 300
Zerodur Si
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(a) Optical spot of Cassegrain (b) Optical spot of composite
system
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Fig.3 Optical spots of two systems
2
Tab.2 Lens parameters of refractive beam expander
/mm /mm /mm
1( STO) Sphere 223.8 12 ZNSE_SPECIAL Refract 140
2 Sphere 500 200. 65 Refract 140
3 Sphere -118.3 10 ZNSE_SPECIAL Refract 36
4 Sphere 627.5 50 Refract 36
IMAGE Sphere INFINITY 0 9 756.037
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Fig.4  Refract light beam expanding system and image
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Fig.5 Energy transmission ratio and masking modulus
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Structure of small beam expander
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5 2 Tab.3 Result of enegy measurement( Unit: J)
W, 4 4
o, 10.6 wm . 1
1 7.0 5.6 21.8
2 7.1 5.2 20.9
500 mm, 3 6.6 5.9 21.3
3 m. 4 6.9 5.0 21.5
5 7.2 4.9 20.8
6 7.0 5.5 21.7

20 mo




587

3
1 6
W, =€-2 W, =6.977].
i=1
1 6
W, ZF'E W, =5.35].
i=1
1 6
W= > W, =21.33].
i=1
17
10.6 pm 0.939

c W =W=x0.939" =7.32 ],

W, 535
== T3 = 73.09%
W
2 _ 6097 _ 45519,

Ty T 732

22.12%
5.4

) 2014.

JIA'Y. Research on the Structural Misalignment

(7)

7=95.21% .

10. 6 pm
95. 12%

22.12% -

Optimization and Zoom Technology of Laser Beam Expanders D .

Changchun: Graduate University of Chinese Academy of Sciences( Changchun Inst. of Optics Fine Mechanics and Phys-

ics) 2014. (in Chinese)

2014 22(2) :370371.

SUNJW LVTY YAO L SH et al.. Design and assembly of transmitter — telescop J . Opt. Precision Eng. 2014 22

(2) :370-371. ( in Chinese)



588 11
3 J ( )
2015 38(1):1142.
LIU L F TONG SH F WANG CH. The study of diffraction characteristics of gaussian beam transmitted by cassegrain opti—
cal antenna in laser communication J . Journal of Chang chun University of Science and Technology( Natural Science Edi-
tion) 2015 38( 1) :1142. ( in Chinese)
4 I 2013 SI1:118422.
GONG D WANG H TIAN T Y. Optical design of various optical systems applied in high power laser technology J . In—
frared and Laser Engineering 2013 S1:118422. ( in Chinese)
5 SiC/Al J. 2015( 1) :99406.
QI G WANG SH X LI'J L. Design of high volume fraction SiC/Al composite mirror in space remote sensor J . Chinese
Optics 2015( 1) : 99406. ( in Chinese)
6 J. 2002 19( 3) :206-208.
KONG X L. HAO P M. New scheme of eliminating the central mask of reflective laser beam expander J . Chinese J.
Quantum Electronics 2002 19( 3) : 206208. ( in Chinese)
7 ( ) T 2014 11:3825-3831.
HE B G ANZHY GAO Y H. Design and analysis of beam expanding system ] . Infrared and Laser Engineering 2014
11:3825-3831. ( in Chinese)
8 J. 1994 1:47-49.
ZHANG L Q. Design of new laser beam expander J . Ship Science and Technology 1994 1:47-49. ( in Chinese)
9 J. 2014 22( 8) : 19962000.
SHI G W ZHANG X ZHANG J P. Unobscured catadioptric infrared optical systems J . Opt. Precision Eng. 2014 22
(18) :1996-2000. ( in Chinese)
10 M . : 2004:7091.
ZHOU B K GAO Y ZH et al.. Laser Theory M . Beijing: National Defend Industry Press 2004:7041. ( in Chinese)
11 J. 2013 21(3) :561-565.
YULY WEI Q ZHANG X et al.. Design of compact integral structure of two — mirror system J . Opt. Precision
Eng. 2013 21(3) :561-565. ( in Chinese)
12 J. 2016( 3) :342-348.
LIUT HU Y DONG J et al.. Design of laser active illumination optical system J . Chinese Optics 2016( 3) : 342-348.
(in Chinese)
13 J. 2015(2) : 220226.
LIY J JIN G ZHANG Y et al.. Co — aperture optical system for imaging and laser transmitting J . Chinese Optics
2015( 2) : 220226. ( in Chinese)
14 J. 2015(2) :234240.
YULY WEIQ ZHANG T Y et al.. Design of long focal infrared catadioptric optical system for multi — guided system
J . Chinese Optics 2015(2) :234-240. ( in Chinese)
15 J. 2003 01:73497.
LI ZH D. Loss and refraction of laser transmitting in the atmosphere ] . Infrared and Laser Engineering 2003 01:73-
77. (in Chinese)
16 .620 mm J. 2011 19(5) :1023-

1028.
CHEN F L. ZHANG J X WU X X et al.. Supporting structure of 620 mm thin primary mirror and its active surface cor—
rection J . Opt. Precision Eng. 2011 19(5) :1023-4028. ( in Chinese)



589

(1990—)

o E-mail: 15948721102@ 163. com

(1978—)

o E-mail: shaoshuaiciomp@ 163. com

(

(

»
—EI ( ; N )
»
Y 1980 1992 1996 2000 2004 {
. ( ) ). « y o«
o { M(SA) 1999 4 Y(CA) { »
; § 2002 { Y(CBST JICST) 2003
: 2008 “Klsevier Bibliographic Databases” ;2010
. 2001 “ ” ( » “
2001 ~2002 “ ” - 2004 {
Do .
Y 2011 A4 144 o : 40 480
o » .
3888 : CN224116/04
{ » : ISSN 10007032
: 130033 112312
: (0431) 86176862 84613407 . 4863BM

E-mail:

fgxbt@ 126. com

http:

/ Iwww. fgxb. org



