233K KM
2009 4 8 H

LASER TECHNOLOGY

Vol.33,No. 4
August, 2009

XEMS: 1001-3806(2009)04-0446-03
EEMXEMTHARVEEEN

BER B EEE AR
(BRI K% Y% & 230009)

RE: ATHRYEEEM/NLTSH RS PR, ZAME MR BN IS L R IESHOERBEERE LR
WFR A REEFRR, T T HAMBETERNLERART.,. RERRV MEARNERERHE SERER f5
LEE PR RESRE L BT EFRESBNER, B SENEERETE., XBE RN AFEH EEEHT
HHHRAEBFERE L.

XA AR ARTHEL; RBEDE ; RILGH e 2 5H

FESES: 0436.1 XERARINEG: A doi: 10. 3969/]. issn. 1001-3806. 2009. 04. 033

Energy transmission of nonparaxial vector diffraction beam

LAI Chuan-wei ,DENG Xiao-jiu , WANG Guo-an ,LIU Cai-xia
( Department of Physics, Hefei University of Technology , Hefei 230009, China)

Abstract; In order to study the energy focus ability of the beam diffracted by a small circular aperture ,based on the rigorous
vectorial diffraction theory and the accurate expression of light intensity, the power density expression of nonparaxial diffraction
beam at the transverse plane,detailed numerical calculation was performed and the different results were compared. It showed that
the energy focusability of the diffraction beam depended on the transmission distance, diffraction aperture and facula radius, and
appropriate energy focusability could be obtained by controlling some parameters of the optical system. The results have some
reference values to the research of energy transmission of the fiber probe.
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Fig. 1 Energy focusability versus z/A
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Fig.2 Facular energy and energy focusability versus py/A



448 B ¥ H XK

2009 4= 8 A

r 1A 2 AT, e AR B AT 5 B0 B 3 DO, B
BRI E R ECS,) SUMREE J, £ LKA
JEBE ERIBE R FIRE R A P AR BORE S, {H AR
RE B S AB R P Bk B REL I, B XL B A7 St AL L
R EA -, ILE 1 E 2 FH 2 »20" 3001 »
Poi 3P0 sPw o FHIE L ATAD, HRBEHE r KFHFET
RITFLIR po BT, J0BE E BB R P A BER - 1Y
BT AR/ s OB LR r DT AT FLAR po W
FEBE b B RE B &R B JF A R 12 6 I S 048 o v B9
BN, TMRERE N E 2 =2 (z") BUS&KME, WA
le B 1d BRI 2a & 2¢ ATLVE ), 745 @ 15 #E B
Bz ADRBEA2 r (B OLT OLREE B RN R
B Sk — R E(EEN ') LT, R
SHLUE po (po ) AR IETEE _E A RER X B K, A
2a [ 2c fin, (BLHRT Por (Pm NEMBEm EEEE
4 o B IR B B KB A X BL BT FLAR o, (P ") FFAH
7], an& 2b (& 2d BR .

3 5 it

H T IUAR R B AT ER S, B R BT R OE R AR A
bR R XCS,) 5 T, 3T AN LA
FHEER MR E P T T R, MBI RS
W RE S X BAEARREN. JEHE E AR,
BERETE S ILIE po LRI E - LBE¥AE r &
EBVNRR, TELA T RE SR 9,2 X
WS R, HAA —ER/PRCTEHR BRI ER
HEERETE., RALHERNWERNEREEDE,
TERRBERIFM M BT T B LR o #iln, 706
AFERSK M IR S TF nfeTE AR AR E R RE R, TR =
KM RS PR S E R R R R AT
FEBMLE +AREHNELS,

$ £ X W

[1] DURIG U,POHL D,ROHNER F. Near-field optical-scanning micros-
copy [J]. Appl Phys,1986,59(10) :3318-3327.

[2] LIU X M,WANG J,LI D C. Scanning near-field optical microscope
and application [ J]. Chinese Journal of Lasers,1999,26(9) :793-798
(in Chinese).

[3] WEIJ] S,ZHANG Y P,YUAN H, et al. Near-field optical recording
and its recent progress [ J]. Progress in Physics,2002,22(2) .188-
197 (in Chinese).

[4] BETZIG E,FINN P L, WEINER J S. Combined shear force and near-
field scanning optical microscopy [J]. A P L,1992,61(20) .2484-
2486.

[5] ZHANG G P,MING H,CHEN X G, et al. Transmission properties of
two kinds of fiber probes in scanning near-field optical microscopy
[J]. Acta Optica Sinica,1998,18(7) :886-889 (in Chinese).

[6] YANG X W,ZHU S X, TANG Y W. Study on the transmission effi-
ciency of optic fiber probe [ J]. Optical Technique 2007 ,33(6) :896-
898 (in Chinese) .

[7] GUO JH,GUO F,ZHU Z M. Diffraction of a small aperture-near-field
optics theory [J]. Acta Optica Sinica,1998,18(10) :1395-1398 (in
Chinese) .

[8] DENG X J,WU B K,XIAO S. Energy transmission of a small aperture
in near-field diffraction [ J]. Acta Optica Sinica,2001,21(12) .1432-
1436 (in Chinese).

[9] ZHOU G Q,ZHAO D M, WANG S M. Propagation characteristics of
planar wave diffracted by small circular aperture [ J]. Acta Photonica
Sinica,2002,31(7) :874-876(in Chinese).

[10] LIU P Sh,LU B D. Boundary diffraction wave theory of plane waves

diffracted at an annular aperture [ J]. Laser Technology, 2006, 30
(1) :110-112(in Chinese).

[11] CAO Q,DENG X M,GUO H. Accurate expression of light intensity
at transverse plane [ J]. Acta Optica Sinica,1996,16(7) :897-502
(in Chinese).

[12] DENG X J,FENG X H,LIU C X, et al. The series expansion solution
of vector diffraction theory and the validity of scalar approximation
[J]. Joumal of Hefei University of Technology ( Natural Science),
2005,28(9) :1213-1216 in Chinese).

[13] LILY,ZHU J Q. Diffraction theory of reducing the main spot size
[J]. Acta Photonica Sinica,2000,29(8) :744-747 (in Chinese) .

[14] ZHANG B,LU B D. Focusing of high-power laser passing through a
lens with a central obstruction aperture [ J]. Acta Optica Sinica,
1997,17(12) ;1660-1664 (in Chinese).

[15] PORRAS M A. Finiteness and propagation law of the power density
second-order moment for diffracted scalar light beams [ J]. Optik,
1999,110(9) :417-420.

[16] LU BD,JI X L,LUO Sh R, et al. Parametric characterization of laser
beams and beam quality [ J]. Infrared and Laser Engineering,2004,
33(1):14-17(in Chinese).

(L#% 439 7)
(5] PIEPER R J,KORPEL A. Image processing for extended depth of field
~ * [J]. Appl Opt,1983,22(10) :1449-1453.

[6] LEDESMA S,ESCALERA J C,CAMPOS J,et al. High depth of focus
by combining annular lens [ J]. Opt Commun,2006,266(1) :6-12.

[7] SANYAL S,GHOSH A. High focal depth with a quasi-bifocus birefrin-
gent lens [ J]. Appl Opt,2000,39(14) :2321-2325.

[8] WANG H F,GAN F X. High focal depth with a pure-phase apodizer

[J]1. App! Opt,2001,40(31) :5658-5662.
[9] WANG H F,GAN F X. Phase-shifting apodizers for increasing focal
depth [J7. Appl Opt,2002 41 (25) :5263-5266.
[10] GU M. Advanced optical imaging theory [ M ]. Berlin. Springer,
2000:163-169.
[11] WANG X Q,LU B D. Focusing properties of Laguerre-Gaussian
beams [ J]. Laser Technology,1996,20(3) ;185-190( in Chinese).



