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Focal shifts of flattened Gaussian beams passing through an aperture lens
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Abstract: Starting from the Collins formula, focal shifts of flattened Gaussian beams ( FGBs) passing through an
aperture lens are studied and illustrated with detailed numerical examples. It is shown that focal shifts of apertured FGBs
not only depend on the beam order N, Fresnel number F, associated with the beam, but also depend on the Fresnel
number F, associated with the aperture. In comparison with the unapertured case, there still exist focal shifts even for the
case of the large Fresnel number F,.
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Fig. 1 O axis iradiance digributions of FGBs focused by a aperture lens
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Fig.2 a- posiion of relative axial maximum irradiance z ./ f and b—

axial maximum irradiance [, of FGBs with different values of

beam order N = 0, 1,2, 4,12 as a function of Fresnel number
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Fig.3 a- position of relative axial maximum irradiance z, /f and b—
axial maximum irradiance I, of FGBs with different values of
beam order N = 0, 2,4, 8,12 as a function of Fresnel number
F, F=40

, la 1b
. 5 2 max/f Fa
2 2
) Fu ( ) )
F, 1.0
, Zmaxl f <
0.8}
1,
, 0.6
i~ Fo==
I max N N F. =4.0
0.4 »
F,=3.0
3 0.2} F.=1.0
0.0 _— . "
0.5 5.0 9.5 14.0
Fll
ZInHX/f Fig.4 Position of relative axial maxt
1 max Fw mum irradiance  zgn/f  of
FGBs for different values of
Fresnel number F = o, 4.0,
la le -
3.0,2.0,1. 0 as a function of
’ Fresnel number F',, N= 8
B z “]ax/f Fu/
2 F“} 2
Imax Fu/'
Fu; zmax/f Fa

Fig.5 Position of relative axial

1- 0 ) Zmax/f =
1.0, 0. 96, 0. 93, 0. 87
0. 67

maximum irradiance
Z max/f of FGBs for dif
ferent values of Fresnel
number F, = o0, 4.0,

Fu 3.0,2.0,1.0as a func

Zz max/f Fw
5

tion of Fresnel number

Fu,N=18

5 Fw:
20.0, F,= 0,6.0,4.0,3.0,2.0 1.0, zwmalf

=1.0,0.97,0.93,0.89,0. 81 0.60
3

Z max 2 max
1 max N
Fuo Fa I max
N,F, F, Zmal [ N
, Fon Fo
, , Fy
, , Fu ,
, Fy , ,
F, , a_ oo
, Borghi 4 N=0 ,

[1]  GoriF. Opt Commun, 1994, 107: 335~ 341.

[2] Bagini V, Borghi F, GoriF et al.J O S A, 1996, 13: 1385~ 1394.

[3] Santarsiero M, Aiello D, Boxghi F et al. ] Mod Opt, 1997, 44: 633
~ 650.

[4] Borghi R, Santarsiero M, Vicalvi S. Opt Commun, 1998, 154: 243

(F#% 72 1)

~ 248.



72

2003 2
80mm X 35mm ( 1) ,
R 3
2 2
2 2
s 0. 15T , ,
, ( 1. 75A 15kPa,
) Lorentz , 15kW V (CO2): V(N2):
s V(He) = 1. 9. 20, 12kPa
2 2 2
( 4), ;
2 2
2 2
2
360mm, 1000mm
Fig. 4 Photography of the discharge at different discharge current
’ 30m/s~ 40m/s a= 0.5A b- 1.OA o 1.5A
9C,
20C 2 3
10 rd
PO BEPRe. |
8 oo C02 ’
> o%o-T ‘/
-4 o
’ 3 6 - lSkW
5’4 —~8— 9kPa ’
2 -~ 12kPa CO2 15% ,
2 -<0-- 15kPa
00 s et 2kW CO,
V(C P V(N .0 0.5 1o . .
( 02) ( 2) current’ A 3kW 5
V(He)= 1. 9. 20
okp Fig.2 VI characteristics of the ’ 10%, 1. 5kW ’
a, stable glow discharge at
12k Pa 15kPa different gas pressure
2
16} ,
o
3 V-1
Sl
H
& 8 [1] ; , e al. , 1995, A22 (6): 408~
i —w— YkPa V-1
g 4t -~~~ 12kPa ’ 410.
L 70~ 15kPa ) (2] , , et al. 1994, 11(7): 673~
0.0 05 10 1.5 2.0 677.
current/ A [3] Seguin H J J, Capjack C E, Antoniuk D et al. A P L, 1980, 37
Fig. 3 Relation of the input power (2):130~ 133.
as discharge current  at [4] Antoniuk D, Seguin H J J, Capjack C E. Appl Phys, 1984, B35:
different gas pressure , 155~ 162.
[5] . , et al. , 1995,19(5): 261 ~
263.
CO [6] Labun A H, Capjack C E, Seguin H J J. J A P, 1990, 68(8) : 3935
~ 3946.
2 2
2 2
( J—_%—{_ﬁg 57 —ﬁ) [6] LuB D,LuoShR. JO SA,2000, 17: 2001~ 2004.
[5] LuBD,LuoShR,Zhang B. Opt Commun, 1999, 164: 1~ 6. [71  Collins SA. JOS A, 1970, 60: 1168~ 1177.

[8] LiY,Wolf E. Opt Commun, 1982, 42: 151~ 156.



