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Study on property of central spot of non-diffracting beams

ZHA| Zhong-sheng, ZHAO B.in
(School of Mechanical Science and Engineering, Huazhong University of-Scienge & Technology, W uhan 430074, China)

Abstract: In order © use non-diffracting beams © extend the depth-af-field of optical imaging systems, the variation rules of
the central gpot of non-diffracting beamswere investigated Based on the, theory of Fresnel diffraction, the diffraction pattemswere
analyzed when the point source was placed in front of focal p lane;"at focal plane and behind focal plane Then the radius and
intensity calculation fomula of the central ot of non-diffracting beams correspond o the distance from the point ource © the
lens or the distance betveen the partial coherent point\'source“and the lens, were deduced according © the theory of partial
coherent light Finally, experimentswere done by using a red high brightness LED as the quasi-monochromatic light source The
expermental results showed that the radius of the/central ot decreased with the increase of the distance from the point source
the lens, and the intensity of the central spot.increased with the increasing of the distance from the point source © the lens The

outcome povides stated academic gist o the. app lications of non-diffracting beams in imaging system.
Key words: imaging systems; non~diffracting beam; central ot axicon; point source
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Fig 1 An axicon illuminated by plane wave
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Fig 2 An axicon illuminated by converging wave
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Fig 3 An axicon illuninated by diverging wave
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Fig 4 Experimental results of the diffraction pattems correspond different |
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Fig.5 Relationship between the central point diameter and !
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Fig. 6 Relationship between intensity of central spot and [

P LOCBET 5 B R U MR R BTN &
FHIREZA I 4RYSEB SR NIRRT LUR HY TCATSY
YEAR LB BE AT B BE ROG TS ek B R KT
Wt o [ 6 FPZEHY T ICATREDE R AL OB B 58 R
ROGIRERIE G B A AR R 2 1 T B RELeth g 18] 4
HUSERRSE IR NI 6 T LUR HY | FOLO B Y 56 R B 1
DGR B e 8 P B AT B o

AT 1]
ST T ITCATE AR R GE R RO AN R A B 7

A A TCATER ORAEE 6 B A RS A ARG R 0 3
WA SRE 25 RER W TEATHE AR DO B A2 B
ARG i B (0 B8 ORI el | 5 JEE i ot
g A R SRR 5 o AR BT A B X Je At
MR G N ARG R BT ST O TCRT e
TN TR LA MBI A A o

O 0o oo o

[1] DURN N J. Exact olutions for nondiffracting beams | The scalar theo-
ry [J]. 3O SA,1987,A4(4): 651-654

[2]1 LUBD,ZHANGB, CAIBW, et al The investigation of the diffrac-
tion free beam with a finite aperture [J]. Chinese Science Bulletin,
1994, 39 (2) : 125-128 (iin Chinese).

[3] GRZEGORZM, ANDRZEJ K, M ICHAL M. D iffractive elements for
imaging with extended depth of focus [J]. Opt Engng, 2005, 44 (5) :
058001-1-058001-7.

[4] GRABME S, NELL M. Efficient generation of nearly diffraction-free
beams using an axicon [J]. Opt Engng, 1992, 31 (12) : 2640-2643.

[5] 2ZHAO B,L |Zzh Diffraction poperty of an axicon in oblique illuminate
[J]. ApplOpt, 1998, 37 (13) : 2563-2568.

[6] ANNA T, ZBIGN IEV J,ARI T F Diffractive axicons in oblique illu-
mination: analysis and experiments and comparison with elliptical axi-
cons [J]. ApplOpt, 2003, 42 (1) : 9-17.

[7] ZHANGB, LUB D. Analyzing the propagation properties of diffrac-
tion-free beams [J]. Laser Technology, 1996, 20 (1) : 14-19 (in Chi-
nese).

[8] BORN M,WOLF E Principles of optics [M]. 7th ed New York:
Cambridge University Press, 1999: 888-890.

[9] STAMNES J Waves in focal regions [M ]. London: Hilger, 1986: 91-
135.

[10] LUN G Fourier optics [M ]. 2th ed Beijing: China Machine Press,
2006: 182-223 (in Chinese).





