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Study of the Filte with Octagonal Cavity

LU Xing-jian, XIAO Jin-biao, SUN Xiao-han

Abstract: In the study of Whispering-Gallery Modes in octagonal micro-pillar cavities, the eigenequation,

deriving from a method based on ray optics, is solved to obtain the resonance wavelength, which agrees

very well with the FDTD simulation results. The field distributions of single mode resonance in single

and coupled octagonal micro-pillar cavities are observed through the FDTD method. The optimized geom-

etry of the octagonal cavity filter, the material, through and drop spectra, and FSR, are also given.

Keywords: Microcavit; optical resonator; WG mode; coupling, add/drop filter

1 5]

EAEXRMAE BB REZHEERESE
THEBEMRE. B8 Z 0 LA
I % . MUX/DMUX (£ % 5 1 8%/ & F 25) L)
RAESEEAEBETE ", 5E%5N FPOLAHE
— B EREML. SRAXNREETSH TEHR
PR ER. MBI . 2 N8R E BRI ik AR
UMTITZEmEL AR REZARERE
Fir ) WGM(whispering-gallery modes) B 1%
BRI QM. AR AR &I R R M E
WA EAREMNE b= FHE 5. & e 4 E R
MEEE RBMANILAIR S, BB REHF
IR LS FRBOE RN RRELEEEH
H. ZHFERELBEREREEABERNE
GRE HEKEEEFOBERE LHEETSHRE
AHA LR AR R SR A R, 5 F T,
AR EZHFEEREPML¥FERNEREER
EEXL,

AXHENGTLEENFE L &, 7RIk
ErhEEa m T RAE 2R (TIR)  Lg R
WRERY, YRR EEREPEE AN LA

i

9 2 TR U BC % 14 B R 58 I B O o RE 7R AR 1 AR
BE, BHEMNFHIEREKOBETR. &5
F 1% A FDTD ({inite-difference time-domain) %%
AR R X O IR e AT A i TR R S
RASRFER B SR SMR, HBBTE
WA TRES 2R E . RERANTX B ME TR IER
ERERILT T ot BB THEER T MES
B XEREMNBKN 2 pm A TS 2 8
BTGV R S IR 2R BEAT TR A5 B T IR T .

2 BT EIR AR A S 2R S AR B

FRENDEEREDWEFEROE 1
A YA BT R 3/8 HWE 1. KR E N\ K
SR s — A E A ARE ., KRR
FEHEBHRKEY S asin(37/8), Hia Hig
wiEWHK, B0 T, ASf 073x/8 . 3F
B R 0.<0<3x/4, Ho 0. BEE 2N
MR . WE 2, RRERRETHIELSHERE —
AN 0T 858 53 43 81 AT 45 AT BB 2 AE L
PCRE k. FATAT LR SR E R B R 4& " L
H"BHE WA 3 iR



« 214 -

e
N
7
P A
/ ~
/ \
| (
5\
Y
pic
\ /
i
A /i
PN 1
S /s
W\ .
A
0 /A

B1 ASHEH B

m

>

2 ANHRTET 38w

P B 2 h B RESEBE A —ER N
i F—P i, B3l 4, EME AR A 81
WTF AR RRETZT -ANKEEZAZES,
WAt RS B AFCLELR D, [ =4 na(sind
+sin(3x/4 — ) yn R FITE R, HIL TR
FALVC B A ARAE T AR

bl +48(O) + 49(3n/4 — ) = m2rx

H (O $QGr 4—D B F A G R 6 H 3x/4
ORI TRAESARMIEM MR, £ N E
maEBlER . m A ERE.

M3 R kL S
3 R AR &
RF 4 FOTD Xl 2 pm, 4t BT 8 0

2(Sis N B/ TE 188 4k s HE 77 50 7 » S0 B4 BT

WEF - W 200656 B 1%

time monitor
]

B4 KA 2um, NHAE 38

ZRABRET ERREPIA-BES,
{5 L 3 A B B AR AIE B 5 /N 20 0] 0 R v 5 B9
ABHAEEIT R 3/8 . XBEHS 5 ERKERAM
e B 47 59 2R R B S U8 A 4R R 3R 2 Wi 30 i S
MGER ., FESEE N 0.4 pm, KR 0. 6 fEE IR K
B S mE — OB K N 155 pm, 10 fs BB
Bkob, RGN TM 3, I0E 4 fiR. HEAS
MR E GRS, RN EESRE, EHRE
KGR R 0. 01 pm, BT KA 0. 01 fs, KA
0. 5um i) PML 1 R 444, H R 4T R &h 10°. |5
KN4 600 fs B EE B RINIERIER. AES
AUEH ERE KO REREE., BERKH

38 Ton ) BE RO BRK 5 B AT — B
[

2

intensity
T

PR L L " i . s .
130 135 146 145 150 155 160 165 170 175 1%
wavelength/(um)

B s £33 600 fs it ERBEMIERE
B 6 B RPN 1534 nm iy TM fw ¥ 3% LA
3n/8 FFEEE I ST, 21 600 fs A BIRE 1B il
TR M P AT B T 2R B PR R R L

QQ@@ ,@

OOO

(¢D7

(.)

’

Bo6 BNMERBROBHTEBERBEKA 1 534 0m



BRSNS NIRRT

B 7 Bt KA A ST BB DL T . B AR N
0.2 pm MIEIRZZ T 2 000 fs J5 BT 15 B I I R A8
B, BT A Y R A R T R A & A BT
BEGERE BN, AF R0 5A KRR

BSER.

h’”"ﬁ-%q ﬂy‘??
= = -
_ =

=
== g »
el pﬂ g cﬁ
> = Dﬁ%
=S = o
£l ‘_'-:-__;—.:- e
= 4;“‘5,

7 AOERESANEGREREREK 1534 um
18] 85 0.2um,

4 AT RSB R K 2B 00 R RIS AT

Bl 8 B R R KR 2 pm A BT S
J9 0.4 pm, T 5 WERER BB R 0.2 pm. AR
WK 2. RMTEER 0.5 pm K BPM #1
R RETER 100, B9 K 10 fs g m Tk w4
it 1000 fs 5 H S B IR BE B . B AT LA

FSRCA i 4k % ot i i ) 80 nm, K5 40 & O 8
nm, FAHREH QH.

ilnpu( throughl

C clrop aldd

8 NaBEREEERTER

M

C

st

b L \f

130 135 140 145 150 155 160 165 170 175 1€
wavelength(um)

intensity

B9 WikFNHERKER

¢ 215 -

5 & g

BT T R B Y S R AR, R B )
7 K. RERA FDTD W $UE 5 5 5%t
—ifiK R 2 pm ARYTH RN 2 WIEREHT T 5
B 83 T AR SRR IR R . X BRI
BAMEREGT AN, B TEEG > HRE
B gt/ T i B O O A B R O 1 O
WA T A, BT BRI IERE (FSR) . ME
WAL M 0 AR R B I e s R BT R AR
FELL ROt

BE M-

[1] Andrey B. Matsko and Vladimir S. Ilchenko, Optical
Resonators With Whispering-Gallery Modes-Part I:
Basics. IEEE J. Sel. Topics Quantum Electron, 2006,
12, 3-14.

[2] Alain Morand, Kien Phan-Huy, Yohan Desieres, and
Pierre Benech. Analytical Study of the Microdisk’s
ResonantModes Coupling With a Waveguide Based on
the Perturbation Theory. J. Lightwave. Technol.
2004, 22, 827-832.

[3] Frankie Kin Lam Tung, Ning Ma and Andrew W.
Poon, FDTD simulation of hexagonal micropillar cavi-
ties. Proceeding of SPIE Vol. 5116, pp. 488-494,
2003.

[4] S. C. Hagness, D. Rafizadeh, S. T. Ho, and A.
Taflove. FDTD Microcavity Simulations: Design and
Experimental Realization of Waveguide-Coupled Sin-
gle-Mode Ring and Whispering-Gallery-Mode Disk Re-
sonators. J. Lightwave, Technol, 1997, 15, 2154-
2165.

[5] T. Yamamoto and M. Koshiba. Analysis of propaga-
tion characteristics of whispering gallery modes in a di-
electric disk or a curved rectangular dielectric

Lightwave Technol, 1993, 11, 400-

waveguides. J.

404.



LT S, REBt AA 57
f4k:  http://www.edatop.com

R R 2R I —— RIS

Syl 55 Il (www.edatop.com) £ 44 0k B F0F R 55— 1 PR TR AR s, BUORE
T S REERHIER AAIIEEFE, 2 B A SR AR S IR R 2 Be vh N A B g Skt o
wUEATRGEI. RE A, EABEEZ KE NG A, PGS T AR TR, K
WRHE . A=l TFEZ KA X .

AT BB DRI AR BT IS N B R, A R R R4 o, VR R i D U A e v
JRER AN AERE, A SR AT TR SE b B vk N R AR, BT R BRI v BUSE AR 45
Ay TR I 45 R I e DI B8 1R e S TR RE o B A 75 B K 5 03 400 b B 4 1 SE2 o )
18 & I e DR I 28 R BE T

___m__,, s e R B T I R AL IR AR
AT o o :
— A A, EXRIWR, hICUHE, B S BEABER

At SRR \ SR U R AIRE, A (% ADS. CST. HFSS & 204047 T
'“ o }I FLISERBET R MR, 5 68 Bk 5B M B AR 3 52 ) 4R
HEE op e BT e B

WEMAE:  http://www.edatop.com/peixun/filter/

® HFSS {5t IRE
M4k http://www.edatop.com/peixun/hfss/

®  CST HTEI)IRE
M hk:  http://www.edatop.com/peixun/cst/

o XERITEIHINRE

M4k:  http://www.edatop.com/peixun/antenna/



