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Fig. 2 The star coupler of Roland circle at input side
2.3 RAEHENEINES

F 2 2 ERTS RS A S RETIH S
HRER AR, 56 j S B R AEH A3 LU 0y A A
R R AT R » PG 0

¥, (x) =4, (%) (9
RF A RIEWRBES P OLARIE. £ FEFHS
FeRl A O Ab 635 5 A U R FERE d 693950 B9 F T
B, R T R A A B S B B

T i(x)ds

A =¥,(jd) o
_fmlpl(x)wli (x)dx

=¥, (jd)n

(10)

A () RE BEFIESAOLGERE .48
REF I S o OEIBE , m h— B R
2.4 BESIRSPRILGES

T V=15 WARBATLTE S, B S o 08 A
BE d = 10a8, HI4RIE A MRS R A ;. -26dB,
REF I SRS AT LU Z 0%, BN 48 RS S P 6
P ST AE % -

5 j ARETIBE S5 AR ET A

&; =2mn,(Ly —jAL) /A (11)
Lo ARSI KB . AHARRES I 5% v

0 IE =

Ad =27mn,AL/A (12)
FLEFEIFHITS R =07 BUETEE R - M,
M]. BEF A E AR 2 R 18 B 3 5 | A & AH [R] A A
2an,Lo/A +wt FED ZBHE 3 T ,5 ) F%FESE
HAH S5 73 i A

q’aj(x) :qu]l(x)exp ( —-iA¢ XJj) (13)
x N5 J R T PO AR R S AR 1] AL AR
2.5 FPR, REXKRTFHRENR

FPR, X &5 an&E 3. =B 3 +, SR K5]

Arrayed
waveguide . 7T

"4 Output

T waveguide
H3 HEwmPLEBLE

Fig. 3 The star coupler of Roland circle at output side

BRER -, 4L FPR, TG, EREm4
MHEM. X FH4 F—= G RED Z BEDLH T
RS B 6, 1R/t

0,~86,, =x,/R (14)

HG =~ Rcos 8, —jdsin 9, (15)
AT S BiE G SAHAL 2Kk kdsin 6, + A,
L AN j AREEFIE R G S A RiRIE, % =
Bl EEE— A G MG AERETIRFEXS
A BB A

W(x) = 3, W =00 cos (0.,) °

a

M
x > [Aex ~i(kd -
VA, (Rcos 8, —djsin 6,,,) j=-M[ jexp [

sin 9,,, + Ad)j] (16)

K (16) B, RHMERRIBEAEHENRT
W RMIET &R, &1 T 6, B/, XE A%
BT (7) PE P, (x,). BRI T
(1) , RRIEKREMARE 0, AR, Xt R A 6 65 5
RAEMEIDH x,. BREABHMBEERALK(3),
LESERRED.CHEEK 6 B, REMEF , b

X O EKRECERBESN
%4y =O8Amn /n.n/d (17)
FRAREA(16) . B K A @ Hm%P =6 EE
RES 2, MM TWHAUEN
v, (2,) =W, (x, )J_=§_:MA,' *
exp [ ~i Tl by (18)

PLeHFjd, LAdx B x, — =z, , RAIR AT IE WK
Ba



1074 % F

S ¢

3%

W, (0x) =C¥(x,) | (£ -
xk

exp (=i E) dé (19)
Rt €y — H1 AWG 55 # B 60 % M0, B4 s
[ - Md, Md)ZeRRINREET I 8 . TR, B
KRML I R, o BG4
SHEEEITREE, R BB W, (¢) MR
At RIS RN 5 A SR

3 HREAHERNESHIELER
R B A B S eSO PR
‘lpl(xl) =exp ( _x%/wx) (20)

AH,w, FEGFIE, FH_HrEE R

EU?

w, =a’[2+42/W+2/W -2/U° -

2W/3(1+W) ] (21)
®2Em2 Fstgh
W (x,) = /w,/wyexp [ —x3/wj ] (22)

A w, AATEIK ARG TR, 4% 2 [l ¥4 R>
w, B AREB R E IS w, ~2R/w k. HjR
R3O B AL R I8 S nW; (Jd) , M5B J ARBE
13 40 Hh 9 SE 5 R KA LB & R0 D R AR 0 4
PR T HR N

Y, (x) =W, (jd)nW, () exp ( —iAp xj) (23)
SR WA, RET EREAMEITHHS
i R

’ 4 M ’
Wi (x) =¥ () x 3 W (id) -

—xg )k
exp [ —i 0T )ks ;“) “dj]

ERER K E «, BT ox &b, B KB i
&H

, . Md
W (0x) = C'Wi(xy) % [ exp (~£/wl) -

(24)

, oxk,

exp ( -1 R £)de
A Ch— RS I ST E B 3L

4 BETHEMSH

PLAWG By LLT S S O B, b 380 it /Y
SLRRRAGHANER. FAHESFRKEa=
2.5 um, ABSRE A% S FUAESREES | B | BEd =
10a, P LK 1552, 52 nm, FE K 8] fF: AA =3.216 nm,
FEFESH—ABE V=15, EEMLEINES
HH:n, =1.4548, n, = 1. 4472 PP FH KT H
o, =1.452, 5| ESHEH R0, =1.473, 75

(25)

R/ m =52, B 2F$4E R =5546 pum.
RIEFTEE LN, BB A i

L7 - BT RE 5 R
w, =1.5317a (26)
w, =191, 63344 (27)

A B P8 e TIH— AR x/a S50 1A
4 F7s .
1.0

3 06
£ R
:g) 04 / \
S 02 \
. ’vr y\l\
/"/ t‘\
o - ,
T 5 0 5 10

— The accurate field - Gauss approximation
4 EWHEETHPE-fEFLA

Fig. 4 Normalized electronic field in input waveguide
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Abstract The mathematical model of light propagation in arrayed waveguide grating is elicited based on original
mode field in input waveguide. With the input light field approximated as Gauss field, a simplified Gauss
propagation model is also elicited. By comparing with the real situation, the rationality of simplified Gauss model is
proved. With a required out put cross-talk, using the Gauss simplified model, the ratio of the position of the
outmost waveguide and the beam waist of diffracted field can be designed, so the light power in outermost arrayed
waveguide can be decided, this Gauss simplified model provided a easy practicable way in AWG design but for
more accurate design and simulation, the real light filed transfer model should be considered.

Keywords Arrayed wave-guide grating; Mode field ; Gauss approximation ; Cross-talk
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