2001-01-12

21 10 Vol.21 No. 10
2001 10 ACTA OPTICA SINICA October 2001
0253-2239 2001 10-1214-05
ABCD i
1
1 610031
2 610064
ABCD
Collins
ABCD
TNO12 A
1 2
Casperson 2.1 ABCD
HSG
_ =0
ChG Ey 29 30 0 1
2 2
T |y
1~4 Ey xy yo 0 =exp — w% + w(iz) X
cosh Qyx, cosh 0y, 1
Wy X \Q()
ABCD
Collins ABCD
Exyz=z =
a b
i ikD ik
Téexp —1275 25+ JJEO xo yvo 0 exp —21—BA o+ oy =2 xox t+ vy dxydy, 2
—a—b
k= 2x/A a b
y A B D ABCD 1 2
Ex vz =FE 2 zEy =z 3
* 2000-0009
2000-11-14



10

ABCD 1215
E o . o L Jiwo kD o
Tz =5 3B X S5~
¢ ikA ikw ikA ikwy
exp—l+12u05+ a+1§JO 5+€Xp—l+12w05+ —a+1§)0 & d&¢ 4
]:/ - I/w() E - x()/wU a — 6
‘QO Wy o, — a/wo X
£y 1 lel<o,
yoE rect &/o, :J 5
lo lel>o,.
4 5 4
3
E 1 Jiwg kD o
T TN B T 2T
. .2
Jrect Elo exp — 1+1/€Aw( &+ a+1/€§)) & +exp — 1+1/€Aw( &+ ,a+1/3§’01/5 dé
6
7 rect €/o,
N B
rect /o, = EA”exp — 62"52 7
n=1 x
Al7 Bﬂ
7 6
, ikw; ikDwy;
E x 2z = ZBUexp _Wox/z X
N A, a4 — B wix”| 4B ikwyax’| 2B
E exp P 2 > cosh - 2 2 8
~ /1 +ikAwi] 2B + B Jo° | +ikAw;i/ 2B + B,/o} 1 +ikAw;/ 2B+ B,/o",
ABCD
( AI AIII
’ ikwé ika(% ” » Mw NwJ ] X
Ex y=z = eXp ——>5— Xty 4 ikAw; B ikAw; B
2B ZB —~ —~ 0 “n 0 m
m=1n=1 [ 1+ 2B +621 1+ 2B + Ui
& Kwy ] T ikwl ] & Kwp o, [ ikwg
4 4Bt . 2B § 4B N 2B 9
exp cos exp - cos »
kA BH lkA B?I kA B?}I lkA BIII
1+12Bw(2)+2 1+ﬁwé+ai 1+12—ng+ % 1+28w(2)+ T
0y = b/wO y Am An Bm Bn
gz — OO gi —> OO 9
. ikw? ikDwy  , o,
By s =g iaw®™ ~ 2B ° ~
0(_2 /82‘12,’(, x/z n y/z i/ew%) , r ikw% ,
5 > ——5-axr ay
exp 7 |exp 4B . cosh 25 cosh 2.B 10
| 4 kA |+ kA2 |+ kA |+ kA
2B 2B%0 2B L 2B®




1216

21
10 2 5 x a
2 =0
o‘j>2.1+a/2 I1=x y al2
: A B  —Ax 1+Ax f 1
9 cC D —1/f 1
ABCD Az = =—f[f =
11 8
2.2
’ o de\]f iT{J\]f 9
Ex =z 7\/1+AzeXp_l+Azx ~
: & TN, N, )
Z\j A, NN A" N A b
{ . ex Eyn " cos o .
= - itN{Az & | — T‘Vfﬁ: n B_2u |- TNfAAZ n B_z,,
( 1 + AZ JAZI‘ + <~ 0 + < 0,
N; = wy/Af 12
o, 1~ 3
T
g
]
(e) ' L6 (4
3
’;‘1.2-
&7 Tod
2 i
gl‘ 50.4-
O 0
-1.5 1.0 -0.5 1] 0.5 1.0 1.5 -3 -2 -1 o] 1 2 3
ziws zfwg

Fig.1 Intensity distributions of a cosh-Gaussian beam focused by a lens with hard-aperture. The calculating parameters are N; =1
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Fig.2 Isophote diagram of a cosh-Gaussian beam focused by a
lens with hard-aperture. N;=1 a=V2 6=1. —
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Fig.3 Intensity distributions of a cosh-Gaussian beam focused by a lens with hard-aperture. The calculating parameters are @ =+/2
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Abstract  The propagation of cosh-Gaussian beams through a first-order paraxial optical system
with rectanglar hard-aperture is studied. By using the expansion of the rectangle function into a
finite sum of complex Gaussian functions a closed-form propagation equation of cosh-Gaussian
beams is derived. As a special case the propagation equation of unapertured cosh-Gaussian beams
is derived. Numerical calculation examples are given for the focusing of cosh-Gaussian beams by an
aperture lens. A comparison is made which has shown the advantage of this method and the
results are in good agreement with those obtained by the straight forward integration of Collins
formula.
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