#32% H12Mm b= = SO Vol. 32, No. 12
2012 4 12 A ACTA OPTICA SINICA December, 2012

Sl e DA i - A ) 10 U5 i S (L o0 BT i
A O R

< DAERCE TR HL A BE . b AT 100081 )
P E R B KRB UM S W BT S . AR KA 130033

FEE BEU G b HE T R HE BT AT S 063 0 A AT R O DR L L P S IR AT A B S o A B A T AT O B B A g
M T T G 506 50 (9 TR, SR TR T A i 3 S5 2 A 2 T R ) AT S S O ik 0 Bl T
P T B0 R 30T OGRS TS AR 1 Rl 1) 5 5 06 B8R 0 A R S DA A B8 5T S TG I IR AR T 0 Bl 1) AT S O
IR AT T BUE TR BT . S5 SR ARl HE BT B (AT SR O SR A A 7 LA D' R T e A9 28 TR DX A A S B TG AT
S5 DU FE IR DGR A AT L Al _E DGR AT G Ry ) £ 4k R A L i b DR A3 A ML A S G e R 15 DG B S A A OG5 A S
S F) Y BP0 P 75 DL SE AR AT S AR 0K LU BE T e b b O R I Dl U 1] IR 9 R EE YR/ L (HL 23 A LR S B e — B
KRR E G AT OB A0 A 5 A s B B DL ZE AR

hE SRS 0438.2 XEkRIRAS A doi: 10.3788/A0S201232.1207001

Intensity Distribution Analysis of Axicon Lens by Numerical
Angular Spectrum Method

Zhang Xusheng' He Chuan' Han Pengpeng®
" School of Optoelectronics, Beijing Institute of Technology . Beijing 100081, China
* Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Changchun , Jilin 130033, China

Abstract  The lateral and on-axis diffractive intensity distributions of an axicon lens illuminated by the
monochromatic and quasi-monochromatic Gaussian beams are numerically calculated and discussed by using the
angular spectrum method. Also, the on-axis diffractive intensity distribution of the axicon illuminated by uniform
monochromatic plane wave is given. Unlike the well-known Fresnel diffraction integral, the propagation theory of
angular spectrum defers to the more rigorous Helmholtz scalar wave equation with fewer approximation. resulting in
more accurate results. The results of numerical calculation show that the intensity distribution of diffractive field in
the rhombic region determined by the overlap of light rays has the characteristics of diffraction-free Bessel beam. The
intensity on the optical axis changes in a fluctuating way which shows direct correlations with the lateral intensity
distribution of the incident waves. In the quasi-monochromatic case, the contrast of Bessel fringes and the degree of
fluctuation of on-axis intensity tends to decrease slightly, depending on the bandwidth of incident beam, while the
intensity distribution keeps the same form as the monochromatic case.
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Fig.1 (a) 3D image of axicon lens; (b) theoretic analysis of diffraction by the axicon lens
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Fig. 2 Lateral intensity patterns of axicon illuminated by monochromatic Gaussian beam
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Fig. 3 Normalized radial intensity distributions for monochromatic Gaussian beam. (a) z=1L/4; (b) 2=1/2
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Fig. 4 Normalized longitudinal intensity for

monochromatic Gaussian beam (0<Zz<CL)
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Fig. 5 Normalized on-axis intensity distribution for monochromatic beam. (a) Case of Gaussian beam incidence;

(b) case of uniform plane wave incidence
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Fig. 6 Normalized radial intensity distributions for quasi-monochromatic Gaussian beam. (a) x=L/4; (b) 2=L1/2
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Fig. 7 Normalized on-axis intensity distribution for

quasi-monochromatic Gaussian beam
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