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crystal fibers (PCFs). Through controlling only two parameters, three all-solid highly nonlinear PCFs with low
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Fluorine-doped (F-doped) trench-assisted structure is proposed to improve the nonlinearity of photonic

dispersion slope and low confinement loss are designed. They exhibit all normal dispersion, two zero dispersion
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wavelengths (ZDWs) and one ZDW just at 1.55 pm, respectively. The dispersion slope of one ZDW just at 1.55 um
OCIS codes

is 5.12X 10" ps/(km+*nm*), which is two order of magnitude lower than that of conventional highly nonlinear
220.40003 190.4370; 190.4400; 060.5295

fibers. A nonlinear coefficient of 31.5 W '«km ! and loss low of 9.62>X10° dB/km at 1.55 pm are achieved for this

fiber optics; highly nonlinearity; low dispersion slope; photonic crystal fiber
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Fig. 1 (a) Cross section of the all solid PCF; (b) refractive index profile of the concentric core

S5 BB B XN OE T i AL 27 @ R
PERARRE R B . 2 R 3 ) o B HCR
PEMIAR 2V R B2 B X AR s oL b,
fo=1 M &RACKRTCE B PR A5 DL . MR AT LA
T E R B 785 Dk X IR A2 B X8 2 Al %) € 1l

LR AR/ o SR T X T X (8 B B R 2
B DX SR P 2 KT 0 5 HL O 38 T 45 8 R
GHUMZ AN fo=1 2O . e B E MBI
VI HL L 15 B DX I/ A58 37 PR £ B /D 18 2788 X 8K
PRI I 2 P 2R B BE A 15 B DX Bl /N T4 v o A

1106001-2



[ R AR G HOR O T R (O 2R Bt

TR e X A A X I 4B B DX R N Xl
ES A GOEA IR U NS SRy S i A 7 ISR N 1
DR RPN 15 5 X8 T 25 37 8 2142 9 [ 2R
B R AR X 2 T 8 IR A I Al S AR AR

PEAR T2 88 4 98 B M R S B0 T Rt R L
s . AN 2 FIEL 3 38 AT LLA 2. 48 9 [A] O B 3
LB kU € B 4 g AR e R K

60 60
—o— =04 —0—f=04
s D,=6 pm — o D,=8 pm o
405 -—ﬁjﬁi % 1] ’ =
—_ —v— f,=0.7 =]
’g 201 ——r-08 A g 20
—— f,=09 e 3
E OF ——f=10 22— E or
S % -20r
S 40 S 40 S
-601 -60[
(a) (b)
_gole . . . \ ) _g80 . . s ) !
B 1.0 1.2 1.4 1.6 1.8 2.0 8 1.0 1.2 1.4 1.6 1.8 2.0
Wavelength /pm Wavelength /um
2 BB/ EHILNEm, K A=4 pm,d=3.6 um
Fig. 2 Influence of Ge-doped areas on dispersion, when A=4 pm, d=3.6 pm
100 Py 100 Py
D=6pm D=8pm s
80f o £06 8ot —— 7706
—— £=07 —— f707
N —— £=08 N —— £=08
E 601 —— £,=09 E 60+ D\D\D\ —— =09
~ A —o— f=10
s = a0f
N N

14 1.6
Wavelength /um

1.2

14 1.6
Wavelength /um

B3 B O/ XA R R e A=4 pm,d=3.6 pm

Fig. 3 Influence of Ge-doped areas on nonlinear coefficient, when A=4 ym, d=3.6 pm
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