£8% wmoH ¥ 2 o2 4 Vol. 8, No. 6
1988 46 ACTA OPTICA SINICA June, 1988

AP i WKB J7 3 0 S s i A
G IR BT S R AR

¥ Z Bk 2X%
(BN R R

® *

BT RSRAFE (WEB B4 5R) LASRBS, UHSE—-BREFHBERTRRTSIS
B, SRR A2 TN, R SRR RERN, TEETTBRRAS PTG L, ATTARR ikl
PEE S BERGRIER. AFBERSFIEEXRANINE, REEHERSNHER, EHEAR
ERATLEFTES MBLHEREREFELENNERE N,

A SR TG SRR R AR FHT T AL, SREW R ROBEARI0S 1R
TES. MEEL LRFSHEE, HEAXR L.

XK@ ¥ WEB i, ITHERR, B,

Tlk

—, &l

FEAZHENERK ST ERBHITE RS, TR ERTEMN LY TEF
¥, WKB H BN FSRNTEY, XRIT7EMERKESRFECHEAGE.

2ko }‘:,.. [n3(z) — N%]Y2 dz 42y + 2¢pas = 2, Q

HWARALEEAE, —RABERRFTNEREMREER, AMNEELES THF
R&H FRARIHE Vo RAQR, SithETAHE, Fit L0 #8557 BE 5 F05 o
HOPRREE BECY, REKE T LRBERN, AR QORISR 0~ 1
HEADRR, FAAEESPHEBREAEEREM, REBHEE A THIT R, NI
#HROBEWPRD, ZHAERBERTEHES. ER, E4MEZ RN RN AOTE
BEHER ST RRERITIE,

AR ID] A BB B SR [B1A B RB BB a R, LR —B/RAER
A i TR A VAR A, RS G, 31 A NEEN, AR —#
WEHERSTHERENHTE, KEAETERTARESTINALT FREEHL
R B BIE R

-, B ®

ERSH B ARNEERY GHK, BEFERESINFTHRREN

KA HER: 198746 A5 H; KBIBWRAEM: 1987TH£T7H328 1
* ASH ERREAEHEEAREERHTAE.




6 m EHEY WEB TEAEARSE VIR SR RN 535

na(z, &) =n () + dng(M)f (2), (0<z<e) 2)
EMBRENYHEELL, FEEANNRYEABK, EBAREERRMELTEIRER
o, EREHHNNEEARSRERSETHAETX, MHEES M,f () REL, X4
ﬁ&&ﬁﬁ?&&ﬁﬁz&%* ERAXRRET, NTFHKHI M, m=01 TE £, W77
BA™

[ e, w -1 2ae- 2, ®)

A (M) RTP KD 1 B FRAFEI R BB K 0~z (M) 5 R EAMDE, AT LR
HYEH AR, ¢8RS MENETRETSRERKN L(GE=1, 2, -, k—1) B
IR 2(h)

kz—l j‘n(zm) ['ng(z, hk) —~N? (;\‘k)]llﬁdfz - 3?\,,‘/80 (4)

§=0 Jo{ag)

M EBEESAD, FESKE, PSR ESER, S4B KA SRR ELE
R, FZ BRI RS A R B, RIS ¢ AR o) — 2 (Aa) DB
n(z, ?\-k) "N(z‘k) =mnlz (34+1) Ayl

L2 (h), 9] —nlChuss), ] L
Tt —niy o () =2 =N (), ©)

n(z, M) +N(7kk) =n [2¢ (7\-4) A +2'ﬂ [Zt(hu) s Al +N (), (6)

K nlze (M), MIIBTEBKR M B Pe B IREE 2 —=2(M) ISR, MHEEHFBERKK
N MR EITR, FEF

n[zt()“i)J A'k] =N (}"4) + Aﬂg (l‘)fl:zt()"»] = N(?\,,), (7)
nlzs(A), M]=ns(Ai) +dng (M) f2:(A)] o )

B (7). (8) R % Flz(A)] |
nlze(A), A =ns () +g—((§§,%m(u) —na (M1, 9)

g) T HERB B, FRHWARL, KRGk g) =1, %5, 6), ORRAGDR, &
4 H R .

2 -1 i—2
B =t + 3 [ F(Fa+8N) | (Fn- N H (3 -2 58,0),

(¢=2, 8, -, k) (10)
Fiia=n3 (M—:l) +N (;\'i) - n("-i) » (11)

Sii= [%(F"""Flu.c) +N ] z'(z‘ui) —2(\)

J{ Fl+1l

X [(Fog— N2 = (Fia,— N )], (12)

9x1 [ng(hi) +3N (h) ]”}
2

2(hs) = [na(A) +Co— N ()17, (13)

i Oo=N(?»o)-ns(ho) dn R H M,
CBMETTR, AEBRPRHARBER M THABIHE NQ), HEE O, EAH(13)
MOKXBH—Hz(), HE),(DXTH, HETEAWREEE Y




536 P4 % F ® L

In LA =N—“*3)<‘T’)‘ﬂ=mw — 5 (M) o (14)

54 Oo BTN — 30 M 28, i By 33 A4 B 4% il R 06 700 1 T XA B B/
nlz:(Mas), Al —ﬂ[Zt(N.xi), Axl _ n[z,(?»;“), Ax) “’n[zt(;\-i), Al

Q= kf 2:(Mya) — 21 (Miya) 2 (Misr) ~2: (M)
=0 20(hiz2) +% (hig1) - 2e(Aig1) 23 (M) >
2 2

(15)

=, BUHRERER
AR Sl LINDOs A hIi, #7544 S0 XK M E A R BB R 0 9,

HENM S RARFHERN
1. WéhER
- ?\,)=n3(7‘\)+dnsech2(—céz—), 0<z<o0 (16)
1/2
Fy={mm+(g)erwm-1}"
a2 1/3 (17)
HQ) ={[8k2n3(h)dn ?+1] —1}/4,
4n=0.0T70, d=0.4750 um™ a=1.04,
2. fihik
ng(A) +dn[1— (22/d*)], (0<z<d)
m(: = lq
maz iz, B) {m(x), (z>d) (1%
N ={{rn, )+ IW]2=3A[(ns(X) + 2n)2—ms (1) ]2/ 2md} /2, (19}
drnf(Z)
model profile
-0%t ° ¢ points cut 4nf(z)

model profile
o 9 points cut
N simulation
v 20 points cut
simuation

L ] . .
simulation
20 peints

simulation .06

.O’)’- 03 3 trial points and
9 points cut
LCak 04
.03
-O.Jr
02 - 02
cib \\ o1
00l . . .00 !
O 005 1.0 0.0 1.00 z(um)
Z(y.m)
Fig.1 Coumputer simulation for the model Fig. 2 Computer simulation for the model

profile in hyperbolic secant type proefile in parabolic type



6 13 ki WEKB GRRE BEFEFEXHSHOTHRIEN 537

4n=0.0576, d=0.8150 pm™, X th, FEITHE ns(A) HXEITIE L, HE ERFHIF
SIEMAERPRANE, RANQ) ~ A)RBFTEEHH, B HBANREHRSE
& (16), (18) L, TR IEZE FK¥ WEKB J7 i HwE,

B, (2R XFHHIHME I SIHM 20 5480, il ABIANERERSH

HRe B, 4088242 0.0500 pm ﬁﬁTﬁ?%ﬁﬁo 9 HAEINIE — A M~
0.4500 ym, 20 &4+ 8 A, =0.1000 ym

m,oi

(D HUEBEBE o) =1 BHT 8 E#RRA0) ~AB) BRI EHRMA, FREwS
ERERITT AR, LR b g W HRRE L™, 7520 PRI,

(2) AEABUEESNTEZIARRERYERITHELEESR, IRETLURES
PEEETES, BRBI—FOLBREXNRIDEE R, AXE 9 ASH T HHEKREE
AR RAAER, M A=0.4500 um FIABUS. KT 3RAMS T R SPGB 1 BRI 0B E R T
WA, ERKRBMBFAAZRE: e1=na(0.2, M), ca=na(0.4, Ao), B 2R + %
ANEARMYRRBATERAEIRSARIHAN SR, = AR S ELH FIE
%=0um, z,=0.2um, 25=0.4pum, B AT 10)~12) R —BE: 20D~
0.2pm, 2,(hy) =0.4um, O1=N(A;) —ns(A1), Os=N(Ra) —ns(Ay), =4, 5, o, b 5K
BA 9 R4 MBS R, XF T RN SR TN,

B E¥, AR (AR R, BEAE, f£20 SA4HEKRAZSRAHERN, &
SREHITHEHEL 107, REAEREEERR 107, RATHEREENE, 28K
EAZRE, FUAER L, RECTREER. WRAXMDINTE, X 10 8, &S
REITHRBEMN Y1072,

$ X X B

[1] G.Btewart; IEEE J. Quant. Electron., 1979, 13, No. 2 (Feb), 192~196.

[2] G. Benjamin Hocker, W. K. Burns: IEEE J. Quant. Electron., 1975, 11, No. 6 {(Jun), 370~278.

[33 A. N. Kaul. K. Thyagarajan; Opt. Commun., 1984, 48, No. 5 (Jon), 313~316.

[4] BB chEHROE>, 1952, 9, No. 6 (Jun), 291~393.

[5] J.M.White, P. F. Heidrich; Appl. Opt,. 1976, 15, No. 1 (Jan), 151~155.

[6] #AHEA.

[7] W.G Driscall, W. Vaughan; «Handbook of Optics» (McGraw-Hill Book Company, New York. 1978),
7~~95.

[8] M. Oliver; Proc. N ATO ASI, Cages, 1982, 639.



Wave-scanning inverse WKB method for the refractive
index profile determination of monomode planar optical
waveguide with graded index refraction
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(Raceived 5 June 1987; revised 28 July 1987)

Abstract

The mode equation of graded wavequide (WKB integral equation) was divided
into many segmental integrals and their terminal values points were sei at the
turning points of the same mode at different wavelengths. When the differences of
the wavelengthe were small enough, the deviations for the corresponding turning
points are also small enough, the broken lines approximations could be made in these .
Segmental integrals, Then, we theoretically obtained a recurrence formula for
caleulating the refractive index profile, The profile can be finally determined by
picking up the smoothest one. This method is especially applicable for monomode
waveguide and it is unnecessary to presuppose the funciion type of the profile.

Computer simulations are made for model waveguides with the profiles of
hyperbolio secant and parabelio types in this paper and the calculation had proved
that the new method is with the precision of 1072 or even higher, The more segments
were divided, the higher precision could be reached.

Key words: inverse WKB method, refractive index profile; waveguide.





