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A comparative study of two different approaches to focal shifts
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T echnology, HUST , Wuhan 430074, China)

Abstract: There are two different approaches to deal with focal shifts, i. e., Lt Wolf’ s and Greene Hall s approaches. In this
paper focal shifts in elegant ( complex argument) Laguerre Gaussian ( ELG) beams are taken as a typical example, a
detailed comparative study of the two approaches is made and numerical calculations results are illustrated. The conclusion
made in this paper is useful for some practical applications.
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Fig. 4 Contour lines of the equal irradiance of focused ELG beams along the z- axis
a—TEM,, mode b—TEM, mode ¢—TEM, mode d—TEM,, mode e—TEM mode



110 2004 2
’ 2 ) 5 Nw = 4 LW
Az=0 TEMoo, TEM 0, TEM29 Azf - 0. 006, -
(z=f) , ) 0. 079, - 0. 109, GH Azy - 0.
Az< 0 =0 TEMuw, TEM2 006, - 0.095, - 0. 129, 0, - 0. 016,
- 0.020,
s 0 0 TEMgyu, TEMe TEM; ,LW s
s ’ GH TEMOO,TEM 01 TEM()2
09 l AZ/ N N 2
Z0 TEMo, TEMo2 , 0. 051mm,
(& 0) 5 ELG 0. 086mm, 0. 107mm
) 2
3
( ) ELG , LW GH
s R ELG
045 —
0.4 P TEMoz 1
0.30 TEM:, TEM 0, TEM2
\E 0.25 TEM,, , 0 ELG
020 TEMx ELG : LW
0.15 ‘ CH 0
0.10
0.05 TEMoo,TEM 19 TEM>2g
0 R PN
0.3 -02 -0l 0 0.t 0.2 0.3 LW GH
Asf
Fig.5 Beam width w of focused ELG beams versus relative pi;(}paga' ?
tion distance Az/f = . ( 1) 0 TEMg
6 LW GH ELG TEMo> TEMi LW , GH
Azy Ny , 1 Azpl Ny, :(2)
0 TEMOO, TEMIO, TEM20 LW ’(3) ,
LW GH , Az
0
----------------------------------------------- () ,
0.1 TEM,, TEM, ,TEM,, GH
TEM,
-0.2
3\ TEM
0.3 TEM,, 1 [1] LIY,WOLF E.Opt Commun, 1981, 39(4): 211~ 215.
[2] LIY,WOLF E.Opt Commun, 1982,42(3): 151~ 156.
-0.4 [3] L BD,ZHANG B.JMod Opt, 1995, 42(2) : 289~ 298.
i [4] CASPERSON L W,HALLD G.J O S A, 1997, A14(12): 3341
% 4 8, 12 16 20 ~ 3348,
w [5] GREENEP L,HALL D G. Optics Express, 1999, 4(10): 411~
Fig.6 Relative focal shift Az of focused ELG beams versus Fresnel 419.
number N, ,“ — using LW method,“ ~# using GH method [6] SAGHAFIS,SHEPPARD CJ R.J Mod Opt, 1998, 45(10) : 1999
~ 2009.
TEM o Azf ,

, TEMi, TEM2 Azf

[7] MA H, L BD.Optik,2000, 111(6) : 273~ 279.



