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Influence of the doping concentration of core surround on transmission
characteristics in photonic band gap photonic crystal fibers

ZHANG Min, LIU Min, SUN Shi-hong, MA Ling-fang, HE Feng-liang
( College of Communications Engineering, Chongqing University, Chongqging 400044, China)

Abstract: In order to find out the influence of the percentage of doping concentration of core surround on transmission
characteristics in photonic band gap photonic crystal fibers( PBG-PCF) , simulations on 7-cell PBG-PCF core surround doping and
19-cell PBG-PCF core surround doping were carried out by using full-vector finite element method under the condition of the
percentage of doping concentration between 1% and 5% . The core-confined energy of these two structures were compared, and
the influence of the percentage of doping concentration on optical fiber transmission characteristics in 19-cell PBG-PCF was
investigated, such as the distribution curves of bandwidth, dispersion, effective mode area and effective mode index in different
the percentage of doping concentration. The results show that the light limiting capacity of 19-cell PBG-PCF is better than that of
7-cell PBG-PCF, and the percentage of doping concentration has notable influence on optical fiber transmission characteristics.

Key words: fiber optics; core surround doping; full-vector finite element method ; photonic band gap photonic crystal fiber

November,2011

(PBG-PCF) ; surface mode

El

o

e FPROGER R i FEl s AL A SeRRHE iR
JBITEEE R , A R L AL B SR B Bk
FREILIE , St BE W R4 FE S R S B B 1
S OCIR B A , 6 F R HAOGER 7T 4 Ay Wi : 2
RS T R Y6 &F (total internal reflection photonic
crystal fiber, TIR-PCF) 1) F 77 B B G T S R R 47
( photonic band gap photonic crystal fiber, PBG-PCF)
Hrp B F OB Rk TMER AN 2R

ELTH: 7 REREAR B4 % 3B E (CDIXS
1116000)

fEERIA 9k B(1987-) , &, W LR R A, FEMNEN
TR SR A5

* JFBIRER R A, E-mail:liumin@ cqu. edu. cn

WoH H 3 :2010- 12-08 ; i BE 24k H #4:2010-12-16

ST SR B G B G R R S R A
BRI A S i, SEFERA M, ERAFZ I
HC LB AR B

FEOCFHBRAEDY ¥ M A OGEF B BRI, 250t 6 Er
2L Z B 40 AT AL 2 PSR T B (surface mode,
SM) , ik At X, ] L HE &F 555 vp 224 (fundamental mode,
FM) fBE RS AR SIS B R . %
A R LA B P 0 057 B ] DLk AR 3R T A AL AR A
BN TR A ALE , AT 2B 7 BREDG A i i
Fetk, FMBEEMHEHERE FEAWN FEHABAE
AL,

YEEFIHER B R ik, T4 038 B
BT, %+ 7 fL PBG-PCF #1 19 L PBG-PCF £ ;1. 3748
25 TS RE B AT T BRI, IRt T 19 4L
PBG-PCF TEAR R B AR E W T 4 LT, 64
I8 EL RN RE B A AR T AR AR AU B SR 43 1



818 L -

2011 411 A

S, BRI TSR B ARWKIE T 2 R
FREEL MR R

1 EHEE

2138 1 T B A S A AR AL I A R L R R R
TS AT A8 PBG-PCF I4URERT , iR 4T B
A2 PR AL I 7 3 SR R B I — 2 1% B AL &
SHEE, BEEPHEIHEREER— L, 7ELE
BT, R T R R A 3, HAT %R 1. 45,28
STrHRER 1, 82 RAH=AFHS RS E
TEG5H  # it 2 Ztm ol 7 AR 19 A ST AR, H
S REMAE la fi/R:d/A =0.98,d,/A =0.44,
d/A=0.2,r/A=1.1,A=4.Tum,t/(A-d) =0.5,
Hd aRs L ER, A NHBSAL YA, d,
NG ILE R, d, HE 5 B R H WA f
R ERR, r, AHOFLR A B R e, A EE
SRA I LIREE . & 7 L PBG-PCF F119 1L
PBG-PCF #E E 4N &l 1b FE 1c iR, i BaUE
MFTHHA n' =n(1 +1) i HBIRENE S,

a
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Fig.2 Wavelength dependence of the fraction of core-confined energy of FM

a—7-cell PBG-PCF  b—19-cell PBG-PCF
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Fig. 3 Wavelength dependence of the effective mode index of FM in 19-cell
PBG-PCF
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Fig.4 Wavelength dependence of the effective mode area of FM in 19-cell
PBG-PCF
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Fig. 5 Wavelength dependence of the group velocity dispersion of FM in 19-
cell PBG-PCF
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