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Design of two-level laser beam expander based on Galilean structure

ZHENG Pan, YANG Ying-ping, GAO Hong-yun, TAO Yan
(Wuhan University of Technology, Wuhan 430070, China)

Abstract: A new laser beam expander with magnification of 40" as well as on-axis and off-axis

aberration corrected properly, was designed based on the third-order aberration theory. This

system is realized by two-step beam expanding based on a simple Galilean structure. The beam

path of the system is folded by four lenses, two second-order aspheric surfaces and two mirrors

(or a prism). The optical mechanical parameters, outline drawing and image evaluation are

given by the aid of optical design software CODE V. This system features simple design and

structure, low cost, high image quality and good performance.

Key words: optical design; aberration theory; high-magnification; two-step beam expanding;

aspheric surface
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Fig. 1 Refractive beam expander
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Fig. 2 Beam path of folding system with two mirrors
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Fig. 3 Beam path of folding system with a prism
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Table 1 Structure parameters of beam expander system
Surface Type  Radius/mm Thickness Glass Conic
/mm constant
STO  Sphere  —10.465 2 0.6 K9
2 Sphere  25.056 281  51.193 14
3 Sphere —146.801 941 8.014 477 K9
4 Asphere —29.899 79 3 —0.392 4
5 Sphere  —28.369 732 1.5 K9
6 Sphere 69.567 8  252.433 828
7 Sphere —559.822 573 28.712 471 K9
8§  Asphere —126.819 778 —0.415 3
s
(MTF)
. 0 mrad,0. 35 mrad 0.5 mrad
MTF 4 5
o 4 2 o 4
2 , 0.5 mrad ,
A/50; 5 .

(a) 0 ¥4 (0 mrad)

(b)0.7¢3% (0.35 mrad)

(c) 1#35 (0.5 mrad)
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Fig. 4 Wave aberration at different FOV
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Table 2 RMS and P-V of three FOVs

/mrad RMS/2A P-V/a

0 0. 000 0. 001

0. 35 0. 002 0. 009

0.5 0. 002 0.012
:P-V(  peak to valley) ’

o

New lens from CVMACR

0: cvnewlens.seq
DIFFRACTION MTF ="="= 07FIELD(0.02)
310007 = =-= L0FIELD(0.03)

10 DEFOCUSING 0.00000
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Fig. 5 Curve of modulation transfer function
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