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Fig. 1 Contours lines of the phase (a) and intensity (b) of a first-order Bessel-Gaussian pulsed beam at 2=0 and w=wo
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Fig. 2 Contours lines of the phases (a,b,c) and intensities (d,e,f) of the first-order Bessel-Gaussian pulsed beams

with different frequencies at z/z, =4
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Fig. 3 Contours lines of the phases (a,b,c) and intensities (d,e,f) of the first-order Bessel-Gaussian pulsed beams
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Fig. 4 Contours lines of the phases (a,b) and intensities (c,d) of higher-order Bessel-Gaussian pulsed beams
with different beam orders at z/z, =4

[8 4 E5 Y UL ZEIR-m W K OB IR ATE =/ 20 =4 T I Ca, b) ZEAHAL B A (e dD 285058 8]
Kﬁﬁ%%ﬁ—mm%%n%%@%%Lﬁ!ﬂ%@Fﬁwa—uﬂwq1mL#wu@ﬁ#ﬁﬁ@

6 Y7 == = 6
4 4 § 4
2 2 2
g g g
L. E oo E 0
-~ =3 ~
-9 =) - -2
- - v - \\\‘x\
-6 . -6 76
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6 -6 -4 -
x/mm x/mm x/mm
(a) 6=0.60 (b) 6=0.71 (c) 6=0.80
60
40
20
g g £
g =) £
= = =
=20
-40
-60 -6
0 -40 =20 0 20 40 60 -60 —40 -20 0 20 40 60 —-60 —40-20 0 20 40 60
x/mm x/mm x/mm
(d) 6=0.60 (e) 0=0.71 (f) 6=0.80

Fig.5 Contours lines of the phases (a,b,c) and intensities (d,e,) of a first-order Bessel-Gaussian pulsed beam
at z/zy=4 for different truncation parameters
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Fig. 6 Contours lines of the phases (a,b,c) and intensities (d,e,f) of a first-order Bessel-Gaussian pulsed beam
at different propagation distances
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Evolution of phase singularities of higher-order Bessel-Gaussian pulsed beams

Ding Chaoliang', Lii Baida', Pan Liuzhan®
(1. Institute of Laser Physics and Chemistry , Sichuan University , Chengdu 610064, China;
2. Department of Physics, Luoyang Normal College s, Luoyang 471022, China)

Abstract; The analytical expressions of the field and intensity distributions of higher-order Bessel-Gaussian pulsed beams
diffracted by an aperture have been derived, which enables us to study the evolution of the phase singularities of the diffracted
higher-order Bessel-Gaussian pulsed beams. It is shown that there always exists an optical vortex at the center of the beams and
the topological charge is conserved. The phase contours rotate anti clockwise about the z-axis with the increasing pulse frequency
and duration. The size of the vortex core decreases with the increasing pulse frequency, but is almost unaffected by pulse dura-
tion. The phase contours rotate anti clockwise and clockwise about the 2-axis with the increasing truncation parameter and propa-
gation distance respectively. The size of the vortex core varies with the increasing truncation parameter, and increases with the in-
creasing propagation distance and beam order.

Key words: higher-order Bessel-Gaussian pulsed beam; singular optics; optical vortex; phase singularity; aperture

diffraction



