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Fig. | The cardinal points and planes of

an optical system

2x

u(r,0) = .iFj dQUJ- T(ro,0c)exp{— waF(r* + r§ — 2rrecos(8 — 0y) ] Yredrg 1)

X BRSO RIRIE A 1, GLAEES STR T T (roy 00) Ry BRI 328 3o8 o 3K
T(ros00) = 1if 7o < 7(8)
= Q0 if 7 > 7(8) (2)
T B LTS Sl b SRR ) B e SO R PR R R R ) e R AR

WA : 199447 A6 H; WEHERMHEE + 199449 H 14 H



436 - e [ % ¥ 22 &

B LJESRATRR N
u(0) =1 — (1)’2?1)[ exp — i Fri(8y)df, 3
]

it 1 f 1R R TE 52 AR BUIE R 7 (00) = 1 + asin mlo,
|[2(0) |* = 1 4+ JE(2maF) — 2J,(27aaF)cos wF (4
AR T RER VIR IREE Y 2nal = 2. 44 (Jo B D) B 8OE R EE 5T 2 M i & B e
o PR o b 2% AF BSR4 E R H R BE o, FURBARIETE T — 45 € B9 FE R B8 F AL gl B EsR g
75 P A i O T ZERRYE [ AR BE R AR IR SOE R 0 1R L R H R IR B (E 5 (SR 5L I
BOCW IR = — M AR T KE—RIEATS N
ro(6y) = 1 + a sin m,0 sinmd, 5
a=0.1,m = 4,m = 40 {9 ZOC W A8 FLA2 a0 1&] 2., R 30 20 I ipe 806 BRI il B D68 Y
T AT AP 3RTAR L AR, 2 1> 20 B, Bl LGSR A T SR U ] B R B M B A AE MO RO S 4 A
Bl 4Ca)  [&] 5Ca) FNIE 6Ca) KT, IR LG BRI TE 0 i Bl 56 s 1 iy Rl B i N T /N REE B e A
A7 WER I ) o L ) 98 R ey AR (T R
FR = (Imax — Tave) /L (6>

Intensirty

0 20 40 80 B0 100
Fresnel number

Fig. 2 The serrated aperture Fig. 3 The axis intensity versus |'resnel humber
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Fig. 4 The diffracted amplitudes of the serrated aperture 7o = 1 + 0. 1 X sind@;sin 107 for }" = 15

{a) without spatial filter; (b) with spatial filter (solid line) and |2th the super-Gauss beam (dashed line)
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Fig. 5 The difiracted amplitudes of the serrated aperture 7o == 1 + 0. 1 X sind#sin408, for F = 25

{a) without spatial filter; (b) with spatial filter (solid line) and the |2th super-Gauss beam (dashed line)
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Fig. 6 The diffracted amplitudes of the serrated aperture r, = 1 -+ 0. 1 X sind0gsind 0 for F = 30

(a) without spatial filter; () with spatial filter (solid line) and the 12th super-Gauss beam (dashed line)
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Improve the Light Beam Uniformity by Using a Serrated Circular

Aperture and a Space Filter

Wen Guojun Qian Liejia Qiu Yue Lu Junxiao Fan Dianyuan Deng Ximing
( National Laboratory on High Power Laser and Physics ,

Shanghai Institute of Optics and Fine Mechanics , Academia Sinica, Shanghai 201800)
Abstract The features of Fresnel diffraction are studied of the serrated aperture in this
paper. We have proposed and demonstrated that using a serrated circular aperture and a
spatial filter could effectively improve the light beam uniformity and suppress the intensity
ripples for a large Fresnel numbers.
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