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Optical properties of one-dim ensional photonic crystal containing
dispersive and active m ediim
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Abstract Forwell undestanding of light propagation i photonic crystalm ro-caviy the transn ksbn spectrun of a one
dmensbnal photon i crystal contained Lorentz dispefsive med im was cakulated by means of the fnite difference ti e dom ain
m ethod The nfluence of refractive ndex nside m i@vity on an plification properties and resonant frequency of defectm odes
w as analyzed in detail The resulis shov that dispes ve properties nside the m icro- cavity kad to frequency shift of the defect
modes In additbn these defectmodes can be also an plified as optical gain is intwduced into the systen. It is shown that hsing
threshold of he defectmodes can be significantly reduced through carefully adusting the refractive ndex ofm icwr cavity
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The structure of one dimension photonic crystalw ith the defect layer
forh; =Q Mm, €,=§), h,= 0 Hm, & =4€, hy=0 Mm, €=
3€), n,= 12
. hl & h2
& ,
B ne
= 0.6
Lo, \56(].4
%0 02
0
E(w) = &+ — . (1)
Wy — W + YW 0.0 P S 1 L.
2 4 6 8 10
> & » @o > ¥ w/10"Hz
> % ’ Fig 2 a— the real pait of canplex refractive ndex b— optical gain profile
E(w) ) In[eg(w)] =6 2x 104Hz v= 0 %, | %, |=02
(n . &P (1 dP (t
§)+ y P, WP (1) = &%9E(t) (4)
g(w)=(20/c)m[g(@)] d d
2
: (0) Y % Wo (2) (4 (1)
4 = -5 2 2
2 (- 0)+ (Y/2) , : FDTD
) » (2) M axw ell (3) (4)
2 x) 2
2 Y 2 2
M axw ell Lol
v xf —_ 9B A= Ay=10m  At= Av/(2c)= 1. 67x
at (3) 10" s .
& P
v XH = g3+
& dat ot
P : 2
. . 3 (%> 0)
1.0T3 s
£ 0.8 50.84
.20.61 £0.64
-50,4- 7 0.44
e 4
£0.21 L £0.2
0.0 AL, 04 ; e ey~
1.5 20 25 30 35 40 15 20 25 30 35 4. 1.5 2.0 25 3.0 =5 4.0 1.5 2.0 25 3.0 35 4.0
Alum Aum A/pum Aum
Fig 3 Transmission spectra of one din ensional photonic aystal brh, = 0. SHm
a—¢€; =28 b—€;=3¢ c€g,=4 d—¢g;=75¢,

ha< 1 OMm

B



32 2 209
3.4 L ’ ’
E %02 vo¥Y L an
32) W--'-’ ’
) < ’.-
3.04 2y =02 ’
g =0 > 5702
= Xo ’l’ Lanasaatiy
= 2'8-. “A“AL .-"'., ’
) a
~‘6-' F}A“ Xy 0.0".’ K "
244 » ,
2242 — :
1 P
2 e, 5 6
2 2
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