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At terahertz frequencies, three types of Bessel resonators, namely, a stable Bessel-Gauss resonator, a
dimensional self-reconstructing model of the cavity. The zero order model and high order model of three types of

1

Bessel resonator, and an unstable Bessel-Gauss resonator, are built based on quasi-optical theory and technology

— .

To strictly analyze the diffraction field distribution characteristics of the cavity, the boundary element method is

used to calculate the iterative dyadic Green's functions (IDGF), whose algorithm is then used to calculate the three-
algorithm
=

Bessel resonators are compared and the results are given. The Bessel beam or Bessel-Gauss beam generated are
expected be used in such fields as communications, measurement and imaging in quasi-optical or terahertz spectrum.
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Fig. 2 Three different resonators. (a) Bessel cavity, which is consisted of flat mirror and axicon;
(b) stable Bessel-Gauss cavity, which is consisted of convex spherical mirror and axicon; (c) unstable Bessel-Gauss cavity,

which is consisted of concave spherical mirror and axicon
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Fig. 3 Zero-order resonating mode on flat mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 4 Zero-order resonating mode on convex mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 5 Zero-order resonating mode on concave mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 6 First-order resonating mode on flat mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)

1.0
@ 0.9
2 08 Z08
g 07 &
E10 0.6 £ 06
= 0.5 0.5 k=l
S0 04 S04
‘T 5 03 S
g 0.2 g 0.2
z 01 Z J
%5 0 5 °5 0 5
x /A x /A

B7 Mg E A — B () I — AR S A IR B s (b) eI — AR AR M s A i 5 (o) —ZEARALZ0 A CRFRLIED
Fig. 7 First-order resonating mode on convex mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 8 First-order resonating mode on concave mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 9 Second-order mode on flat mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 10 Second-order mode on convex mirror. (a) 3D normalized intensity distribution (amplitude) ;

(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Fig. 11 Second-order mode on concave mirror. (a) 3D normalized intensity distribution (amplitude) ;
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(b) 2D normalized radial intensity distribution; (c¢) 2D phase distribution (top view)
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Table 1 Power loss of three resonant cavities

Resonant cavity Zero-order /% First-order /%% Second-order /%
Axicon-flat 13.69 14.75 14.92

Axicon-concave 5.38 7.81 8.01

Axicon-convex 9.28 16.33 16.48
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2 3FMEIRE AR

Table 2 Phase shift of three resonant cavities

Resonant cavity Zero-order First-order Second-order
Axicon-flat —25 —27 132
Axicon-concave 97 —109 136
Axicon-convex —58 —71 100
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