52 3 2003 3 Vol.52 No.3 March 2003
1000-3290/2003/52 03 /0515-07 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.

100083
2002 7 2 2002 8 16

PACC 0340K 0260 4280L

beam propagation method

59

20
FFT ?
37
2.
8
VE x y z + kgn®E x y z
TE TM =V Vi xyz - Exyz 1
i kq n E

" 69896260 69990540 (G2000-03-66



516

52

VA
A B (1
< +
oz E, A, A I\E,
T
=0 —FE +AF =0 2
oz
oL o » ) cl 2,2
ax(nz 3 " E, +ay2Ex+n ky E.
o[ Lo
ox E, n> Oy
@ i@ 2 ) iz 272
ay(n2 oy nE +8x2E"+ ko k,
o(, Lo
aiy(E"‘ n* ox/|” 3

E(Z0+Az = exp —jﬂAz)E Z, . 4

A ¢

A
M

Ry A = DcA 5

i=0

b

= J‘(RM X —\/;)zw X dx. 6
w x
M
A ¢ 6 ¢
¢
JA R, A

Py A

3.1.

xy

exp — jvV AAz = exp - jAzR, A

i} ]AZRM i

M

N (—jAz(ZczAl))i
= Z; i’=° =P, A

N N
N
I
1 [ 1
(m, D) —(m, 1+1)—|
m=1,DHm+1.1)
(m, I-1)—
1
0 .
.‘.‘ .=E§:. ".‘
..‘ .:E:. ...
..O .:Ezt ...
) “ods ‘e
L]
2 A
2
A,
>

Ex + AXXEX =0

o7



3 517
>
aazzE),+A”E} =0 9 <0
E. E, (o
b nha
N, N, x oy
1.4, Crank-Nicholson A= 1.55um =345
E. m 1l =E, mAx Ay 0 196 6
nml =n mAx [Ay wor
A m 1= "
nm+11°E m+11l —nml?E, ml 1
nm+11>+nml? M Ko
2 w o x
Ax ? w x
nml’E ml —-nm-11%E m-11
X nml>+nm-11"7? x = i H 11
; Alyz E mil+1 +E mil-1 —2E m I
M
+nml’kE, ml 10
10 A, m
! 3 ¢ .
A, -N, 101N, V=6
2 3 H=10
A, ;
4 4 Vx
3.2. H
A A4
(ki = s = s )
na k- - .
Ax” Ay M=6 H=10 <10
1
H Cy C,/107! C,/1074 C5/10°¢ C,/1078 Cs/107 1 Ce/107 1
0 1.0051 2.4615 —47.095 64.075 -48.161 183.47 -276.57
3 1.8671 1.5718 -16.038 14.183 —-7.7536 23.076 —28.542
6 2.2133 1.3551 -10.802 7.8388 -3.6423 9.4606 -10.421
7 2.2897 1.3142 -9.9337 6.8928 -3.0829 7.7479 —-8.2930e
8 2.3543 1.2813 -9.2608 6.1853 -2.6768 6.5367 -6.8217
10 2.4580 1.2313 — 8.2888 5.2049 -2.1339 4.9679 —-4.9685
12 2.5377 1.1951 -7.6220 4.5629 -1.7928 4.0174 —-3.8820
16 2.6523 1.1463 - 6.7689 3.7807 —-1.3950 2.9524 -2.7077




518

85 196 135 196
nmax kO
H
H
5
H=10 M M
M
M=10 H=10 50 196
10°* 95 196 107°°.
Py, A N <
40
15
— HEiMH
- 10 RE R
—- 10BN P gt
10
L]
5 L
0
0 20 40 60 80 100 120 140 160 180 200
X
3
. — REEF
10° Mg L --H=6
10 H TS —H=3
102f N =10
107 TSy e --H=16
107 YA SRR eV an)
#1078 ? f A a\-'-?‘SY‘\.r'?Y.’,-‘!:
Y 10°¢ [ i'\'/'. e \.,'1‘..,:"3.;
5 107 \.' i \"‘\/"{.
= foN
107 ; \
10—15 : \

0 20 40 60 80 100 120 140 160 180
X

3.3.

0 20 40 60 80 100 120 140 160 180

5
- NO—jAzZR, A
E Zy + Az :Z;JL—”E Z
M i
v (=iaz( X))
_\\ 1=0 E 7
- P L 0
A NN, x NN, E Z,
N,N, 5
R, A 12
M <3
N, =N, =100 A 10000 x 10000
5
A
Al
NN, 208 +21 +1 1=10
R, A 17.6M
2
A
0 10
5s Matlab
3.4.
TBC "
A



3 519

2 N, +N,

1.0
0.8
X
¥ 0.6
®
0.4
0.2 L L . .
0 200 400 600 800 1000
BEES /um
100
3.5. 80
60 _ @;< ]
5 Nic=>»
H = 6pm h =2.5pm W =4pm ”
n,=3.44 n,=3.435 n, =1. 20pm x
0
30pm N, =N, =100 D, = 0 50 100
0.2um D, =0.3pum D, =0.4pum ; W
100 100 =4pm H=6pm h=3.5um 6
80 80
1/e 2pm . 6
60 60 6
40 40
20 20
0 L 0 N
0 50 100 0 50 100 -
zZ=0 Z=100
100 100 IOOym
80 80 . 400pm
1600pm
7
1
100 100
80 80 3.3890k,
11 10
1500pm
6
0 L 0 L
0 50 100 0 50 100
Z=40 Z=1600
6 ny =3.44 n, =3.435 . 8

ny=1D.=0.4pm M=8 N=3



520

52

100 T v T
J: @ -
0 1 1 1
0 50 100 150 200
Z=0
100 r T T

100 T T

100

50 100 150 200

100

50

100

0 . . . 0 N A .
0 50 100 150 200 0 50 100 150 200
Z=250 Z=400
8
1500 2000 2500
x
9 Xz
[
LuSD FuZT LiuS K and Zhao Q 2002 Acta Phys. Sin. 51 17 2389
718 in Chinese 2002 7 Fogli F Bellanca G Bassi P Madden I and Johnstone W 1999 J.
51718 Lightwave Technol . 17 136
Feit M D and Fleck J A Jr 1978 Appl. Opt. 17 3990 8 Liu X Y 2000 Acta Phys. Sin. 49 186 in Chinese 2000
Kim C M and Ramaswamyeling R V 1989 J. Lightwave Technol . 7 49 186
1581 9 Hadley G R 1992 Opt. Lew. 17 1426
Lee P C Schulz D and Voges E 1992 J. Lightwave Technol. 10 10 Hadley G R 1992 [EEE J. Quantum Electron . 28 363
1832 11 Scarmozzino R Gopinath A and Helfert S 2000 [EEE J. Selected

Lee P C and Voges E 1994 J. Lightwave Technol . 12 215
Hsueh YL Yang M C and Chang H C 1999 J. Lightwave Technol .

Topics Quantum Electron . 6 150


Absent Image
File: 0


3 521

A new beam propagation method based on least-squares
expansion approximating ”

Xia Jin-Song  Yu Jin-Zhong
State Key Laboratory on Integrated Optics  Institute of Semiconductors ~ Chinese Academy of Sciences Beijing 100083 China
Received 2 July 2002 revised manuscript received 16 August 2002

Abstract
A new finite difference wide-angle beam propagation method is developed by introducing the least-squares expansion ap-
proximant in the propagator expansion. In this new method it is not necessary to select the reference index point because of the
whole region approaching the lease-square expansion. This method avoids the problems induced by error selection of the reference

index in the old methods based on Taylor or Pade expansion. Several typical structures are simulated by the new method and the

results prove the validity of it.
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