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Fig. 1. Wavefront-folding interferometer (WFI). S is the

source, BS is a non-polarizing beam splitter, P1 and P2 are

right-angle prisms, and D is a detector.
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Fig. 2. Normalized spectral density S (z’,y’)/Smax in the WFI output plane: (a) ¢ =0; (b) ¢ =n/2;(c) ¢ =m.
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Fig. 3. Spectral degree of coherence u (:c’l, 0,5, 0) in the WFI output plane.
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Fig. 4. Evolution of the normalized spectral density S (z,y, 2) /Smax of the transformed twisted field on propagation.
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Fig. 5. Influence of the twist factor on the normalized spectral density S (z,y,z) /Smax of the specular twisted field: (a) z = 0 mm;
(b) z =200 mm; (c) z= 4000 mm.
3 (a) -¢p=m ¢ =3n/4 =) (b)  wg/mm: — 0.5 ---0.3 3 (c) 8, = §,/mm:
\; —¢=n/4 ----p=0 \q': ---04 ----0.2 : —0.2---0.6---04----0.8
g 1.0 - g 2 1.0f

£ ! £ &
g o5 S & =

: : : oof
5 0r 3 3

) () )

$ _05 g $ osf

& - o & &
= A . ] A4 s N

1 1 1 0.7 1 1 1 0.7 1
—1.0 —0.5 0 0.5 1.0 —1.0 —0.5 0 0.5 1.0 —3.0 —1.5 0 1.5 3.0
z/mm z/mm z/mm
Bl 6 A B A Z B SR AH T B p(2/2,y/2, —2/2, —y/2,2) TEAE I BE B 2 = 400 mm A0V o Bl — 450 16 (a) w, =

0.5 mm, 6 =3dy =0.2mm; (b) ¢

=n/4, 6o =0y =02mm; (c) ¢ =n/4, w, = 0.5 mm

Fig. 6. Spectral degree of coherence wu(z/2,y/2,—x/2,—y/2,z) between two symmetrical points at the propagation distance z =

400 mm along z axis: (a) w, = 0.5 mm, §; = §, = 0.2mm; (b)

¢=mn/4, 6o =0y =02mm; (c) ¢ =n/4, w,= 0.5 mm.

214201-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 73, No. 21 (2024) 214201
(a) —2z=0 -——-z=1m ---z=4m (b) —u=20 ----u=80 ---u=120
= 0 =
: :
g 05 g
5 of 5
¢ s -
a) A
~1.0 : : :
0 /2 e 3n/2 2n 3n/2 2mn
Phase (¢) Phase (¢)

BT PASXERR S Z 0BG T (2/2,y/2, —a/2, —y/2, 2) B T 35 500 56 1 A1 07 22 ¢ B9 43 7 45 1l

by =6y =0.2mm; (b) z= 400 mm, & = dy = 0.2 mm

(a) w, = 0.5 mm,
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Propagation properties of specular and antispecular
twisted Gaussian Schell-model beams”
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Abstract

We introduce a class of specular and antispecular twisted Gaussian Schell-model beams, which are
generated by inserting a twisted Gaussian Schell-model beam into a wavefront folding interferometer (WFI).

The analytical expression for the cross-spectral density function of the beam propagating in free space is
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derived, and the statistical properties of the optical field are investigated in detail. The results show that the
twisted effect is still maintained after the transformation, and the spectral density of the light field always
rotates to 90 degrees around the axis during propagation. Furthermore, with appropriate optical field
adjustment, the twist effect of the spectral degree of coherence (DOC) can be observed, but in opposite
directions to the irradiance profile. We also find that the twisted phase not only controls the rotation of the
field, but also effectively modulates the overall spot contour. For the far-field spectral density distribution, a
larger twist effect will induce a smaller ellipticity of the beam spot. However, the intensity pattern in the
central area is mainly determined by the phase difference of WFI. To be specific, the specular twisted field
always has a sharp central peak during propagation, and in the antispecular case it has a central dip. Besides,
the DOC distribution can be flexibly adjusted by the source coherence, the twisted phase and the phase
difference of the WFI. The results of our work have important applications in the fields of free-space beam

communication and particle trapping.
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