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Optical design of Gaussian beam shaping
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Abstract: A real ray tracing method was used to simplify the optical design of a Gaussian beam shaping
system. The principle of shaping Gaussian beam was studied theoretically and the Flattened Lorentzi-
an(FL) function was chosen as the distribution expression of the flattened beam. The relationship of
coordinate transformation of arbitrary rays in an incident plane and an image plane was deduced based
on the law of energy conservation. Then, according to the characteristics of this system, Zemax Pro-
gramming Language (ZPL) was used to compile ZPL. macro orders to calculate the coordinate trans-
formation, and the real ray tracing method was adopted to design the optical Gaussian beam shaping
system. Finally, the aspheric lens system was processed by single point diamond turning techniques
and its shaping ability was tested by the optical analyzing software. Testing results indicate that the

system can achieve the conversion from the Gaussian beam to the flattened beam, and the uniformity

W %5 H HA:2010-07-06 ;11T B #3 : 2010-11-16.
HEEWMB &Y% PR O E &K E S S8 E B 4 5 B30 H (No. 9140C310405) ; 7 #k4 BH 37 & J 1F R 5% B 10
H (No. 20080331,20090555)



57

i 3 L A R DR R G e it 1465

of flattened beam is 87.1%. The method is not only simple but aslo practical and has a significant en-

gineering application value.

Key words: optical design; aspheric lens; beam shaping; Gaussian beam; flattened beam; flattened
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Fig. 1 Scheme of beam shaping
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Tab. 1 Distribution expressions of SG,FG,SL,FL functions
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Fig. 2 Principle of calculating aspherical planes
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Fig. 3 Flow chart of ZPL

ZPL ACAS AN T .
W =256
RL = 6

sample = 200
t=0.9
FOR I, 1, sample+1, 1
INSERTMFO 1
# insert operand
SETOPERAND I, 11, "REAY"
£ set opernad type to REAY
SETOPERAND I, 9, 1
pupil_coord = I/sample
S=tx (1I-EXPE(-2 *x POWR(X,2)/POWR(W,2)))
T=1-POWR(S,50)
P=POWR(T,0.01)
R=RL % SQRT(S)/P
# same as the final equation
SETOPERANDI. 8, R
SETOPERAND I, 7, norm_pupil_coord
# Set Py column of the operand
SETOPERAND I, 2, NSURO)
# specify the image surface for the REAY value Calcula-
tion

i) ZPL 35 F AL A & R N3k 2 s .
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Tab. 2 Parameters of shaping system

Surface type Radius/  Thickness/ Glass
sto standard Infinty 5 Silica
2 Even asphere  —22.306 9 138
3 Even asphere  45.170 11 5 Silica
4 standard Infinty
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Tab. 3 Aspheric coefficients of shaping system

Orden term

Conic -

4th/107™°  6th/107" 8th/107° 10th/10™"
—57.6 —5.8965 5.2598 —3.03324 7.8951
103.1 —5.470 7 —106.38 1 143.9 —4891.9
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Fig.5 Results of surface topographic measurement
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