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Abstract ; In this paper, based on two-dimensional square lattice photonic crystal and twelve-fold Stamp-
fli-type photonic quasicrystal (PQC) , a single-ring-cavity add-drop filter and a double-ring-cavity-cas-
cade add-drop filter are proposed. The dependence of the transmission efficiency of the two filters on
the radius and the refractive index of the dielectric rod in the PQC were analyzed and compared. The
dependence of the quality factor of the two filters on the radius and the refractive index of the dielectric
rod in the center of the ring-cavity were also analyzed and compared. The results show that the per-
formance of the double-ring-cavity-cascade add-drop filter is better than that of the single-ring-cavity
add-drop filter. The research results will be helpful for the design and the fabrication of the high-quality
add-drop filter devices.
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Fig. 1 Formation of dodecagonal Stampfli-type PQC and
structure of add-drop filter composed of photonic crystal and
photonic quasicrystal; (a) basic unit lattice, (b) contractible
basic unit lattice, (c) self-similarity of the structure, (d) do-
decagonal Stampfli-type PQC, (e) initial structure of double-
ring-cavity-cascade add-drop filter, (f) single-ring-cavity add-
drop filter, (g) double-ring-cavity-cascade add-drop filter
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Fig.2 Band structure of the photonic crystal
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Fig.3 Field distribution of light transmission in the
two add-drop filters; (a) single-ring-cavity add-drop
filter, (b) double-ring-cavity-cascade add-drop filter
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Fig.4 Incidence wavelength dependence of the transmission
efficiency of the two add-drop filters
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Fig.5 Radius of the dielectric rod in the PQC depend-
ence of the transmission efficiency of the two add-drop
filters

98. 89% , %A% i AR A T STk [ 22 ] 09 1% i 550K
95% . 44 B 48 T 4R 14 R, 3B 7T B Rl 2 3
TR, (AT i A AEDGS BB AT W 3t A R 14, DT
AR 2 3K, 24 3K B AR 70 LU A A
AR R 1 K U] e I 1 o R G RE AT B B =2
ZIN I A2 S 2 Rt 2 A /NP S e o e %
TEAHEA Y BHEAR T, AR i R 308 48 1%
SR RMAR L/ NTROAE s BRI T 2R g e 19 1%
iR R AE T, PRI 25 40 i 2 Al 7y
VR (R« 08 0 #4585 AS BB 05 0 109 28 031 3% 51 [ A1 14 Jile
A TR ST A A, G R A T Y A AN A —
AN L VAL 2 AT B B Y L) I N AR I B
PG TE Z [A] (0 BRI, 3 A 2 PR s 235 40 11 361 )y B
P, TR I 5 56 25 44 ) e A i 11 D' 1 A5 B AR 47
PIPEAL, Rl 5 T8 =2 A0 BRI , HAR ARt 2
eI =

) R ST A BT R0 R

ERIEEESEAENBR T, LK An =
0.001 AR FRAEITET % n. 24 n e [2.980, 3.020]
i, 2 2 WEBEITTE, A B PR 1T 8 i 28 10 4%
RCR S T HE A AT S R AR R, W 6
iR,

AL 6 S5, WiRh LT 208 D 8 14 4% F SR b
I BT 5 3R AR Ak S B SR R R N HAR AR
DAL, S B AR T 1 BB RURIE
JiE BRI b R I A AR AR LRI I R 2K
DRV AR AL RO A, AR MR AR A A B 4
Fnel2.986, 3.010 | Ju B F I 5= . WA K



346 i 5 2 K P i 36 %

6 AR LT Bl e A o 5 e b A ke
PRI R
Fig.6 Refractive index of the dielectric rod in the PQC
dependence of the transmission efficiency of the two
add-drop filters
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Fig.7 Radius of the dielectric rod in the cavity de-
pendence of the quality factor of the two add-drop filters
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Fig.8 Refractive index of the dielectric rod in the cav-
ity dependence of the quality factor of the two add-drop
filters
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