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Fig. 1 The basic structure of the hybrid algorithm
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Fig. 2 Simulated results of 10 mm} 10 mm array unit
(a) phase distribution; () intensity distribution in the focal spot:

(c) logarithm intensity distribution in the focal spot. 7 =95.1%, rms=1.2%

2 SCA 43 A B Fe A BB B Rl LT S5 M Y BB 254 B T B JLT 6 R, i B B R S|
BuTHEHE.

HKH

HEILTEmmE 4 ) R, 8487 1004 10 mmX 10 mm B 57,188 4~ 5 mm X5 mm ¥
T, B FAEFH 93. 7%, KA 10 mm X 10 mm HITH 5 mm X 5 mm BT 18 75 EH T4
1% 63. 7%F1 30. 0%,

SO BB 25 4 B YERE R R 3R N
n=163.7%%95.1% % 95.1% + 30. 0% » 90. 0% % 90. 0% = 81.9% (5)

F{UH R 10 mm X 10 mm B0, R ARH ERXE—THE XN 57.6%.
SV
BI85 4 ) BiR,BE 7 136 4~ 10 mm X 10 mm BETHI 40 4~ 5 mm X5 mm 2



806 Es = W it 26 #

TCREREEFH 93.0%,10 mm X 10 mm BT 5 mm X 5 mm B 5543 51 $2 {i 86. 6% #1
6. AU MHAEF. 1THIBHESTFHAMICREF AR 83.5%,10 mm X 10 mm BT#R Y
HREFIHERN 78.3%.

50
1.5
(a) 45r (b)
1. OF 40
35r
0. 5+ 30+
‘E ~ 25¢
¥ 0 = 20p
s 15}
—0. 5+ 10+
_lo 0 I L L R A L n i 1 j— i L‘ i —
—2.5—-1.5—-0.500.5 1.5 2.5 —1500 —5000 500 1500
—2.0 —1.0 1.0 2.0 — 2000 —1000 1000
2 /mm z /um
2
()
1+
®
= 0
g
-1
-_— i A L i L A L
—1500 —5000 500 1500
—2000 —1000 1000 2000

z /um
B 3 5mmX5 mm FEFBETALARR 4R
(a) QLARSTATRR; (b) FRRENEIRA A (o) MBEEERM B E A FIA R 0 =90. 0%, BEH 4 rms=4. 4%
Fig. 3 Simulated results of 5 mm X 5 mm array unit
(a) phase distribution; (b) intensity distribution in the focal spot;

(¢) logarithm intensity distribution in the focal spot. 7 =90. 0%, rms=4. 4%
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Composite Diffractive Optics Array Element for Generating
a Uniform Focal Spot

Tan Qiaofeng Yan Yingbai Jin Guofan Wu Minxian
(State Key Laboratory of Precision Measurement Technology and Instruments ,
Tsinghua Universily , Beijing 100084)

Abstract In this paper, a kind of composite diffractive optics array element, whose shape is
approximately circular by containing some series of square units with different sizes, is
designed to obtain a focal spot with flat top, steep edges and low sidelode intensity
distribution. For an incident laser beam with circular shape, a large filling factor can be
realized and light energy can be sufficiently used. Two dimensions are converted to one
dimension to simplify the design and manufacturing. Hybrid algorithm based on hill-
climbing and stimulated annealing is utilized for phase design. Simulated results show the
validity of this kind of method.

Key words composite diffractive optics array element, uniform focal spot, hybrid
algorithm



