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Trandor mation properties of Gaussian beams passing
through a tilted lens
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Abdract : Based on the generdized Huygens Fresnd diffraction integrd ,the trangormetion properties of
Gaussan beams passng a titled lens are gudied. A dosed-form propagation equetion is derived and some ussful
results are obtained. A conparion o tilted-axis Gaussan beamswith off-axis Gaussan beamsis node. The beam
quality of tilted-axis Gausdan beamsis andyzed in terms of - M?factor and the power in the bucket.

Key words: phasetilt factor  trandormation properties power-in-the bucket (PIB) M factor

( )
Aldal!! , ep (- ikD)
: : (Mm? )
(PB) (21 ,
1
Eo(x,y,00 = ep[- (X + y)/ w] (2)
, Wo

[1], : Q(x,y) =exp[-ik(Cx+ Cy)] (2




352 2001 10
A B _
C D '
ECoy.d = off Eo<xO,yo,0)<p(xo,yo)e¢{- SELAGS + 1) - 2000+ Wo)]}dxodYO 3
Jk=at/A A
Co = iexp[- i kD(X* + y?)/2B]/\B (4)
(I ¢) 3 : (31
+ 0 2
Io lexp (- M2x®) cos(xy)dx = (- 1) " 2 @mhp - @ntle 452 Hon ZBJ/ 5
Tt kx/ B - KGCp)? /B - KCs)?
E(x.y.2) = agoexp ) (kx e 2) exp - (ky. o 3) ©)
a2 = U w +ika/2B (7)
(6)
f :
A B 1- 7 f
cC D - T
I(x,y,2 = E(x,y,2 E (x,y,2 =
(k/272)2 [_2§x- CZZQZJ [_2 - sz} 9
(Uwh+ [K(L- 2)122]3 00 w2 &P w2 (
, W2X: W2y:4(z/ kWO)2+[Wo(1- Z/f)]2 (10)
(10)
(9) ( ),
(Coz,Coz,2) D oo®l = G JGP+ G+ (11)
CDSB = GCsf C22 + C32 +1 (12)
oy =1V JC2+ CP+1 (13)
apBy X,y,z (11) ,(12) ,(13)
C2:0,C3¢0 y (O,CQZ,Z), YOZ C2¢
0,C3=0 , (Cz,0,2, xOz . C=GC3#£0
(Cz,Czz,2) , X,y : C,=C=0
(0,0,2, z
x=y=0, (8)
B (kI 27)? [ K2 (S + G j
1002 = W+ (k@ 2012237 27 wo)? + [kwo(1- 2 1)1 (14

(14) , G+ G , C,GCs



25 5 353
2
(z=0) :
B (x,y,0) =exp{- [(x- &%+ (y- B’/ w3} (15)
a,b , Wo
- (15) ABCD
[41.
. 2
E(x.y.2) :A+1B/ qoeXp ) 2qI1|ZZ)(X_ aA)z- TkaCx +1 kaZAC X
. 2
exp - 2qI1IZz) (y- )2~ ikboy +i PAC (16)
0o, G z=0 z q
(8) (16) ;
, _ (ki 22)2
"y, 2 '1/w0'4+[|f(1- 21 1242
jx_a]-zlﬁjz Z)Z-d]-zli:lz
eﬂ{ - Wx,z }ex;{ - Wy,z } (17)
Wy, Wy X,y Wi, Wy
(10)
(17) , (a(@- zZf),b(1- Z 1) ,2)
xg =a(l- Zf),y =b(1- Zf) (z<f) ,A- Zf) <1, x{<a,yd <b, x¢
a ,y()' b Z
, z (z=1)
(0,0,1),
2 2
, _ )2 5 i 2y
FOGy. )= (g 2f) exp[ (2f/ ka)Z} exp[ (2f/ k\No)z} (18)
,(9) (C2z,C32,2) ,
Z
(Z:f) (Cgf,Cgf,f) z
3 M? PIB
(9 X y z
X0o=Cz yo= Gz,
M? M2 = M2 =1 (19)
MZ [3] (9)
z Cz,Cs
,(17) M? 1 (18)



354 2001 10
1.0 m, 1mm, 200mm
1.} 1.2
a h Ic
1
2 0.8 Zos
< <
3 N
2 B
0.8 u 0.4 = 0.4
o - -
oA o yimm) /
rimm}) 0.8 0.4 L) n
% -0.4 [ 4 0.8 0.8 0.4 0 ni 0B

i

Rddive intengty ddributions of
C3=2.0x10"3,yo= Caz

Hx.y.2ie y.2)

a

ximm} 0.8 -0.8

rimm)

»mm®

Gausian beams pasing through a tilted lens z=150.0mm,C,=0,

L1 1.2
) [
%o T
<0 40
2 3
l w
= s
u 3
< 0.4q w 0.2
b +
= =
[ 1]
-08 -0e 0 Ne O0.A -4& -4 0 04 OB

xtmm)

omml

Fig.2 Relative intensty digributions of a Gausdan beams passing through a tilted lens z = 150. Omm, C,=1.0x 10" 2,
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