E3k HSsW
2005 410 A

X5 E LXK
OPTICS & OPTOELECTRONIC TECHNOLOGY

Vol. 3, No. 5
October , 2005

XEHE 1672-3392(2005)05-0012-04

BHES YGRS REUE T

s &Y %

#2 & #'

(1 PH2ZACR2F T T FE2A R, TH2E 710049;
2 5 AR S TRRZEBSE D PR S a8 E R 0 S2 a0 =, 1 200433)

B E BRSSO (EDWA), $2H T —F3T Douglas 12 fitks Uik i PR 26 AL 1
(FD-BPM) MEUETI 7. WG —HRHD KA & 2 B E F RS EDWA PR msmE A, Jas8
Uk FOR A I 2 AL . BV R TSR A YIE T TR Y TR AR MBOGN S k. 7EBEEREY
PSR, XS 9.0X 107 ions'm”, LS SR M 1 uW Rl 2 mW, 3% 1.6 dBlem; 7E
BHREGY Y Tt HbE 56 S, HRestIlcsiFes #.

KR BHDGI SO LRI BAW
FESES TN253  ICEfFRIRAD A

1 51 5

REWER IS H TR GIE(E a1k
BNELF, T TR, RS otk Se
PR AR TERE,  HETER — OB AE 2T R
sz B AR, JeRlHB AR AW T BAT
(1) mem FEHUSE AT R PSR R i, &
B N T ARG RREO A . U, =
WK, JeRHB IR A IR A RE ] T S i
Ko # A S IUHAPER S WA F
K, SHADGEE ) 2GR D EE,
ARG D TR, B AN TG
Yo PO BT ST % 2

FIHE R GE S Runge-Kutta 75455 RE T FE
AL EDWA th i3 28 Mdae e, DL KAk
AT WM B 45 K4 (¥ EDWA S5 R 257 1
K2 HaeH T B G S oA s, I
HAEESE ., TR

AP T — R AR S W % RegloT FEAN
TEHRALTREARD G S O A BEATEUE 3 BT I 7%
o EDWA H 4RI 563 R H Douglas 25H(
R XA T AT IR ZD SR AL HRE (FD-BPMD 3Kl
TR AR K ER R R 5255 7

Iis HER 2005-01-26: & EH  2005-03-04

7 EDWA FAH LA 102 BEGE AT RE, 138154
RE R T2 A, IITTERAT G S OGRS TR
Frtk, LB RDEEC P BORE it

2 HIpHAY

550 T B T ARG B IR L)
WAARTE, DRI H AT R AV C 0 S UK R
PR B TR EMBRNEEY . Wit
T A YL T LA N 5 AR A Y v
P, Xl PUE S A S H B ik s se AT Bk
Pk, DAAE R BRI AR, AN s - 25 1 iR
R RSOEMEEY) cye-D BAEEY), Hoy
TEE R aE 1 prRe,

CygHyy

- .[_,..._\ N ",'

B 1 %84 cyc-D 4 TEMBFZgLEMA
Fig.1 Molecule structure and the 3D structure of cyc-D

SR EYBI R A+, A 980 5% 1 480

EHEN B (19739, 5, WL, BB RS YRS RSO S SERTT . BIREE Bl (1936-), W, RERREER L,
Hpz, FENFOCHUR AR RO G i 234 (7T, E-mail: houxun@opt.ac.cn

*E K HREIERES (60544001) I H



5

AE 55 BHREAY S OGBS S AT 13

nm PO T AT RCR A E, Wik A
287 nm fENFEBE, FrS54E7) cye-H R
REF M Ty, 4B BRI AR T 20 8.5 10
m’, EE T B ORI 11X 107 m?, Ak
] DU I 5 [A) Y) E EA ad  IneH E R R Rl
BN Wi 2 Fos, ZEmtRER RS Lt S
1 (5 eI, M IR e i DL VIR LS
(S M =HEE (T BKIT, HHXA R L
ek, WTULHIE I Re i MR R . ARG, ReEH
Ty A4 Br B TR A Hop AL b AHE TR
MR A Hop RESUKIT RS 130, WhER
Mo BEUIIEDRS sy BT EERST, 9200
F5MIBOR, ZRSIHA R T, XA FEH]
CREMOTIER R LA R S 45,
Ao 2 b S 1, IR R A E D )
Ak,

[
£
o/

k.

A

S, 5 Lsn

B2 HRSEGHAGARATER

Fig.2 Energy level diagram of erbium complex
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Numerical Model of Erbium Doped Polymer Waveguide Amplifier

YU Zhong'” WEI Wei’ Hou Xun'
(1 School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2 State Key Laboratory for
Advanced Photonic Materials & Devices, Fudan University, Shanghai 200433, China)

Abstract Numerical analysis method based on finite difference beam propagation method modified by Douglas
scheme is presented for the erbium doped polymer waveguide amplifiers ( EDWA ). The gain properties of EDWA
can be investigated in each step with the help of multi-level rate equations. As an example, erbium doped polymer
channel waveguide and Y splitter are analyzed. The analysis shows that considerable gain levels, 1.6 dB/cm can be
achieved in the channel EDWA with an erbium concentration of 9.0x 10> ions'm>, signal power 1 pW and pump
power 2 mW. A 3-dB Erbium complex doped polymer splitter can be achieved without loss.

Key words erbium doped waveguide amplifier; beam propagation method; polymer



