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Modification of Aberration Nondiffraction Beams in Manufacture

Error of Elliptical Axicon

JIANG Xin-guang, WU Feng-tie, LIU Bin

(College of Information Science & Engineering, Huaqiao University , Quanzhou, Fujian 362021, China)

Abstract Beam's oblique incidence and manufacture error of an axicon have a great influence on the quality of zero-

order Bessel beams. Generally, the manufacture error is that the cross section of the axicon is not a circle but an

ellipse. Based on the diffraction and geometry optics, the quality equivalence between the beam’s oblique incidence in

a circular axicon and beams incidence in vertical angle in an elliptical axicon are analyzed. The diffractive optical

patterns in oblique illumination on a circular axicon and the manufacture error in an elliptical axicon were simulated

according to the calculation. The method to modify the influence on the nondiffraction Bessel beam of an elliptical

axicon by rotating the axicon is proposed and the approximately perfect Bessel beams are obtained. The experimental

result agrees with the theoretical analysis and numerical simulation,
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Fig. 1 Elliptical axicon and its parameters
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Fig. 2 Relation between parameter of manufacture error ¢ and rotating matching angle ¢
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Fig. 3 Diffraction beam patterns of different manufacture

error of elliptical axicon by theoretical simulation
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Fig. 4 Diffraction beam patterns of different incident

angle of circular axicon
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Fig.5 Diffraction beam patterns (a) and modified beam

patterns (b) of elliptical axicon

4 5 IR 5Ca)) » 1) Fi e 2% b A e vk 4T AV [ b AR
T P AH L T PC R i » B e D 3 0L BELAR B TE AT B
BrIEESLR A 5(b) fin . X 5E o B4
RARE WY&, B AT RUA A ik 7 vk R il 584 B hn
TRER KRNI B IERZE AR BT

4 HERETNE

MEERLLER 7 e = 0 BFELLT , BREAE In
T B8] i » L 0 A 0 S 36 455 R R 2 3T B B AT
SRR 0L ZEH OGRS 10 BEE e RIS K, W LLE 2
HL G RE 18 18 1] SP 3R 0 BRI FREG L BE, & e 35
#]0. 0381mmAT (FHBL ¢ = 5°) , 7E H L G BE U J& B9 56



1542 T E3| # ot 34 %
TR 4 B Y e =0. 1519 mmBT, BB s X W
@%}BEET%E)HH jﬁ”:ﬁlj E@%ﬁfl}z’gﬁuo ﬁ%ﬁ%ﬂmu)“ﬁ% 1 M. V. Pérez, C. Gomez-Reino, J. M. Cuadrado. Diffraction

T T A i, 78 A2 W) B 24 SU R F 58 R AT
DA R 7™ A2 22 6 AOG 85 [R) e 4 2R A48 O\ 221> )
BT R T B ROEHOL A &S .

ot T AR T R ) D R O T
AR S JEAH BN TR 22 1 U S A L 1B IR ) A D3
HOGHOEBE B I L B A8 B B TEATT A I ZE Bl
JeRE ., LWERBHEBOWMEREEYE,BIE
Ja R B AR W A .

5 4E

45

PR A B 3 77 A S (DL DG A A DL 28 OB SR A
b A M/ I TR 22 R G TR AR S R 2 o B AR
FEAEF G AT B I 28 BRI OE AR R B AR R
i, EL B & 3 R0 T BR 22 A0 A B A 5 R K
T T R AR T T AV ] ) e A T O PR R
AR RZ R, 3 38 H M) P e % i A 6 35 OR 18 IE X B
0 AR 227 R G R B 22, 8 IE Ja R4 5 e R o it
L ER AR B9 2 B DL 2E HOGR, B 20 T I SE | W) & #
FEWGr . R A AT LU e A A O 48 IE AR
PRI HBCTT 3 B0 Y e TR 7

patterns and zone plates produced by thin linear axicon [J].
Optica Acta, 1986, 33(9):1161~1176

M. de Angelies, L. Cacciapuoti, G. Pierattini et al.. Axislly
symmetric hollow beams using refractive conical lenses [J]. Opt.
& Laser Eng., 2003, 39,283~291

Zhao Bin, Li Zhu. Diffraction property of an axicon in oblique
illumination [J]. Appl. Opt. , 1998, 37(13) :2563~2568
Takuo Tanaka, Sadahiko Yamamoto. Comparison of aberration
between axicon and lens [J]. Opt. Commun. , 2000, 184:113~
118

Zhou Liping, Zhao Bin, Li Zhu. Influence of manufacture error
of an axicon on beam transmission [ J]. J. Huazhong Univ. of
Sci. & Tech., 2001, 29(3):61~63

B, B ek, dE AR TR BN T IR 2 X O o A% e AR e 1
BmLT]. & AE K FFH, 2001, 29(3):61~63

Zeng Xiahui, Wu Fengtie, Xing Xiaoxue et al.. Influence of the
manufacture error with non-circular symmetry in an axicon on the
Bessel beams quality [J]. Chinese J. Lasers, 2006, 33(6) ;809~
813

BEM, RER MRS &, MBIk XN TiREN N EE
e B AR W], & Bk, 2006, 33(6):809~813

Max Born, Emil Wolf. Trans. by Yang Xiasun et al.. Principles
of Optics [M]. 7th edit. Beijing: Publishing House of Electronic
Industry, 2006

M. KB, E. REX #F. BEN % & b¥FEAM]. FLR.
db 5 8 F ol B AL, 2006

Lei Ming, Yao Baoli. Theoretical and experimental studies on
multi-beam interference by using pyramid lens [J]. Acta Optica
Sinica , 2006, 26(5) ;757~762

FOBLGBRA. ZRESAEZ R T WS NI ML TR
[J1. A% %3k, 2006, 26(5):757~762



