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Investigation effect of cavity on waveguide's mode 2D photonic crystal with
bend waveguide in frequency Terahertz rang for optical device

Azardokht Mazaheri, shahram Eslamian
Optic and laser Research Center, University Institute of Applied Science, Shahinshahr, Iran

Abstract- The purpose of this paper is to investigate the terahertz electric field in two-dimensional photonic
crystal with bend waveguides. This waveguide is made based on photonic crystal slab structure consist of
dielectric rods in air with a triangular lattice that this structure has three waveguide coupled by two point defect.
We investigate the effect of changing the radius of each defect on the amplitude of the electric field from any
waveguide and consequence show that change size of cavity effects on guide frequency mode in waveguides.
We can fabrication different optical devices such as filter, switch and attenuator with adjust radius of defect.
Simulation is obtained by using of finite element method (FEM).
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Line Graph: Electric field norm (v/m)

S S e oRadls A YAY oLo.io YO LYY

0.9 [
0.85
0.8 |
0.75
0.7
0.65 |-
0.6
0.55
05|
0.45 +
0.4}
0.35

Electric field norm (v/m)

0.25
0.2 -
0.15 |-
0.1 |

0.05 |-

£

[s] 2 4 [} 8 10 12 14

Line Graph: Electric field norm (V/m)

16

b -} 20 22 24 26 28 30 32 34

Arc length

Electric field norm (v/m)

—

-

—_———

16

= T
18 20 22 24 26 28 30 32 34

Arc length

23 oo lis Jgl lss 0 B=8UM g A=6UM sl jais g3l 4 W2 g Wi g0 50 sl ;o 1) (oS laus majeh o 5 4 b g jloged ¥ JSS

w9 Juols Y

ol 0 TE e b zlsel jlasil gwyp a dlas cpl jo
w20 90 9 Jgl )l BB Ho sl

aS 0gd oo odline gl pes g sl Ll BB o
ol B g A lagais ¢l gleds Sl 5l it
@ prse 93 o 5,0l YV U VY gleasly ln sl
st JBs Cools (pl g S (o0 Joo S lge
(ASB) gwiin LSl (Fhg a9 Coal (all 5o glad
5o Ladl ojlel Al cpl jo sy a5 5l (K ol
2SS e @y VUSD asS oed o ) b
9 A=6UM sl i slil &0 Wy g Wi g0 90 sligs
A ,loged a5 jghilen amo oo lis Jol Llg 0 B=8um
o> Pl VI8 il 4 his aes o plis
5 w0 Z9F Wi pge 0 50l 5 YO o 5
A oo HLis 5 b loged i las 2y o S8 Ak
Sl YO b FY sl il o b mee oS
BB sl yls 3 am g o)l (SO aS Hlas 29,5

Wloas yild (s,les

T

Sz p9d g Jol )l BB anligo ) Ko 4 arg L
el oad a8 SIS s 2l plaie 4 e Sk
sloge 51 glall Gde LY b Gllae
@ Wo g Wi Wrzge du togz 4w )0 S5 sles
Glsly & Cond VYT T e aly b s
sl o iy B g A a0 5 wiloads olbxlX
oad e o3lal jo sy s ls I W, g W sle o ge
319 95 (S Glage dials jo i oloml el
3 clie ild obul g (o) p Slp 5o Bz ge
S 5,50 )l BB o 5l eolizal b lisle oyl
Odee 2 XY AL 01, B 5 A abi glad &l s

oS o0 oy B g0 5l (55900

el oals pll FEM g,y 5l eolanul b (g3le anls
Ol S (oo Sl 50 @=25UM bl 1) gl 090
Sily S ghls Faly gaelas a4l s LSl
S Bds 1 AT e dw o gligy ais jo Lol
o gl e Jeol> S Sl (g0 slagygis | b

A aalgs d,=26umg d;=34pm L ol


http://opsi.ir/article-1-605-fa.html

[ Downloaded from opsi.ir on 2025-10-31]

> il g oedle Jlsle opl sl Slahis i
30 Gl gasly 4l o SaS awar g ild
S A G pgd (galuy Jlg 0 asles 5l (S p
O Etee Caol> Ll g o0g wles Ly deles
Ey o Ol @ Wlg oo s e 4 Cesle g

D9 a8 )5 IG YL ol b S b (5590

XLlwo-0

[V]B. Rezaei, T.F. Khalkhali, A.S. Vala, M. Kalafi,
Optimization of Q-factor in direct-coupled cavity-waveguide
photonic crystal structures, Optic-International Journal for
Light and Electron Optics, 124 (2013) 7056-7061.

[YIW. Wei, Y. Bo, S. Hongru, F .Yue, Designing of High
Performance Photonic Crystal Filter with two channels, in:
Industrial Electronics (ISIE), 2012 IEEE International
Symposium on, IEEE, 2012, pp. 1771-1773.

[¥]H. Shen, S. Banerjee, D. Klotzkin, Wavelength Division
Multiplexer Based on Photonic Crystal Filters Integrated into
Silicon-on-Insulator Waveguides, in: Information Photonics,
Optical Society of America, 2005, pp. IWA3.

[£]3.D. Joannopoulos, S.G. Johnson, J.N. Winn, R.D. Meade,
Photonic crystals: molding the flow of light, Princeton
university press, 2011.

[°]T. Takahata, K. Hoshino, K. Matsumoto, I. Shimoyama,
Photonic crystal attenuator with a flexible waveguide and nano-
rods, in: Micro Electro Mechanical Systems, 2006. MEMS
2006 Istanbul. 19th IEEE International Conference on,
IEEE, 2006, pp. 834-837.

[Y1Y. Kanamori, K. Inoue, K. Horie, K. Hane, Photonic crystal
switch by inserting nano-crystal defects using MEMS actuator,
in: Optical MEMS, 2003 IEEE/LEOS International
Conference on, IEEE, 2003, pp. 107-108.

[VIK .Fasihi, Photonic crystal wavelength-selective attenuators:
Design and modeling, Photonics and Nanostructures-
Fundamentals and Applications, 10 (2012) 470-477.

[AJH.-T. Chien, C.-C. Chen, P.-G. Luan, Photonic crystal beam
splitters, Optics communications, 259 (2006) 873-875.

[4]K. Yamada, M. Notomi, A. Shinya, I. Yokohama, T. Shoji,
T. Tsuchizawa, T. Watanabe, J.-I. Takahashi, E. Tamechika, H.
Morita, SOI-based photonic crystal line-defect waveguides, in:
ITCom 2002: The Convergence of Information Technologies
and Communications, International Society for Optics and
Photonics, 2002, pp. 324-338.

[Y+1Y. Hou, F. Fan, X. Wang, G. Zhao, S. Chang, Terahertz
switch and polarization controller based on photonic crystal
fiber, Science China Information Sciences, 55 (2012) 106-113.
[YY]JA.M. Javan, N. Granpayeh, Terahertz wave switch based on
photonic crystal ring resonators, Optical and Quantum
Electronics, 40 (2008) 695-705.

[YY]J. Zhou, H. Tian, D. Yang, Q. Liu, Y. Ji, Integration of high
transmittance photonic crystal H2 nanocavity and broadband
W1 waveguide for biosensing applications based on Silicon-on-
Insulator substrate, Optics communications, (2014.(

Yy

St S e oKisls A YAY oLo..{O YO LYY

poo Jls BB o il 5l g cilisee glagleds oy b
il 5,2l 0.7 U . sl o a5 20,5 caslin
Wi yzge B g A lagais gt sl polie (oles
O 9 Wa prge g o3 1) oo Jsb 0,5 b cools
U ol nl e oo j5ee 1y zee Jsb gelan o3
Bl el o) 2 5l el S398 jsk L ]
Gboy 0ulS S g g ik Al Gl
b ol ol slacdl> a5 cul B=8um 4 A=6um
oals lad YV Jgaz ;0 ped (5l BB (gl Sl oyl

| 00

W2 g Wi yorge 93 sln 1y pgo seban )l )0 Slpais s Jgoor
A3 o lis B=8Um ¢ A=6Um sla adi sl 4

o By b ez go Bl e
ousS xls | YL 29,5 oS
49-52(THz) | Wi y>ge - W g0
5.3(THz) - Wi g0 W2 > ge
5ATHZ) | W yzse | Wi e 7
5.5(THz) - W2 g0 Wi 9o
5.6-5.7(THz) - Wi g0 W, ;290
5.8-5.9(THz) | W> ,>s0 Wi g0 -
6(THz) = Wi yezse Wo p2ge
6.1(THz) - W2 =90 Wi > ge

oS wdl o sl Sley LSle ol o goeles gdgu
(0.0 5 0.F) «(0.F 5 0Y) sl o 6998 zge Sl
g gl > a4 b poals (P 9 7)) 9 (0Ag Q)
Wo g Wi pezge g0 (295 0 GLSL s el
odmlice |y, Oy ol Hlgd oo V oo ;0 a5 068 0

S5

3ol gaulas 4zl o 0l (arai g gdgw ild
5 Olbla,l gysld )o (orwy (oote Sl )5 sl
5 glahass ads SIS ) dlie cpl jo el b K
b ggw Sl JAS Sez S8 ok )l S
90 4 oads oS odue> pzge dw ol b e canal


http://opsi.ir/article-1-605-fa.html
http://www.tcpdf.org

