95 36 % BoE ¥ ok 2 i —— OB AR BB ]
2009 4F 6 A CHINESE JOURNAL OF LASERS L

MEHS: 0258-7025(2009) Supplement 1-0235-05

52 3 LA Sk iy e oo D 8 R 0 DI SR 1) £ e 1

HEM 4% R %
P 725 P2 B . 1011 A 610500)

TE TS AR B R A R T R BUR JT IR BT T TR A ik v DL 2 i 0 ' R e IR ALY S AR B A A
PR 1 T AR T ) A B R O A i O AR AT 0 M e R B B o B AR S LB AR AT 2 1L 4
TUE A Iy AR G A 1) R 09 7 O AR B 1 DG 5 A A K o i TR B R T S R AR AL AR

KR ROLL; LR B Rk D ZE B RO 1B

hE4sSES  0436; TNOI2 XEkPRIRAS A doi; 10.3788/CJL200936s1.0235

Propagation Properties of Ultrashort Pulsed Bessel-Gaussian Beams
Diffracted by an Circular Aperture

Zou Qihui  Zhu Hongyu Duan Xi

(College of Sciences, Southwest Petroleum University, Chengdu . Sichuan 610500, China)

Abstract Based on the Fresnel diffraction integral, complex Gaussian function expansion and complex analytical
signals method, the approximate analytical expression for ultrashort pulsed Bessel-Gaussian beams diffracted by an
circular aperture in free space is derived. The normalized power spectrum, transversal intensity distribution, and
optical pulse shape of ultrashort pulsed Bessel-Gaussian beam are studied in detail.
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Fig. 1 Normalized power spectrum

ultrashort pulsed Bessel-Gaussian beams diffracted by
an circular aperture for different values of the radial

distance =0, 0.2 mm, 0.4 mm and 0. 6 mm
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Table 1 Maximum power spectrum and its corresponding

angular frequency of ultrashort pulsed Bessel-Gaussian

beams for different values of the radial distance »=0,

0.2 mm, 0.4 mm and 0. 6 mm

r /mm Wmax/ 5! | EGrozoe) | 2
0 2.239 0. 530039
0.2 2.403 0. 0254783
0.4 2.420 0.00352735
0.6 2.205 0. 0000365154
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Fig. 2 Transversal intensity distributions of ultrashort pulsed Bessel-Gaussian beams for different values of truncation

parameter §=0.5, 1.0, 2.0 and 4.0
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Fig. 3 On-axis temporal forms of ultrashort pulsed Bessel-Gaussian beams diffracted by a circular aperture.
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