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Brag Grating Micro-Ring Resonator
Amin Ghadi, Saeed Mirzanejhad

Atomic and Molecular Physics, Faculty of Basic Science, University of Mazandaran

Abstract- In this paper we investigated characteristics of a new kind of micro-rings with periodic refractive index that we
named it grating micro-ring. Resonance wavelengths, average power conveyed with the grating micro-ring and loss are
investigated by finite difference time domain method. The results show that the effect of brag grating in the micro-ring cases
to intensify the filed enhancement up to some orders of magnitude at one of the telecommunication resonance wavelengths
with respect to the other resonance wavelength of the grating micro-ring. Also the loss of grating micro-ring increases too.
This effect can be used to design of integrated photonic devices to omit the other wavelengths.
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" Discrete Fourier Transform (DFT)
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Grating Ring Resonator (on resonance) A = 1,519 um E; (Vim)
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Grating Ring Resonator (on resonance) A = 1.518um
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Usual Ring Resonator (on resonance) 4= 1 5611um E, (vim)
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Usual ring resonator (on rescnance) A = 1.5611um

6
— Transmitted
— Reflected
5F Ring e T T
™
ol

i r
L 4 I
1
g |

3F i
x r
ﬁ |
®
E2 H
2 |
z

A
- ‘ 1
. W
0 1 2 5 6 7

3 4
Time (ps)

5 s g S i ol ol eSion IS
S S Az -

slogse Jsb (b 0ynS Wl se ail>5 S ()98
Comnss 45 jghasl oS 1ss e joha | dll>g, S0 ayois
K 5o adl>g e 4 adl JUESl zge (SO o
Jsb 500 plp g0 vgax o waid slazge sk
ol yor 8l ol b oagay cpl a5 0gd wyais slazse
roaize slajlae b o Gles o Sl sl el

gl oolaiul llbcyo Jjja )fa"o B3> S «5{“5)5'9

&=l

[1] Kamalakis, T., Alexandropoulos, D., & Vainos, N.,
Efficient design of polymer micro-ring resonator filters
based on coupled mode theory and finite difference mode
solver. Optics Communications, 399(0), (2015) 123-128.

[2] Kang, Y. M., Arbabi, A., & Goddard, L. L., A microring
resonator with an integrated Bragg grating: a compact
replacement for a sampled grating distributed Bragg
reflector, Optical and quantum electronics, 41(9),
(2009) 689-697.

[3] Taflove, A, & Hagness, S. C. Computational
Electrodynamics: the FDTD method. Artech House
Boston, London, third ed, 2005.

[4] Mur, G. Absorbing boundary conditions for the finite-
difference  approximation  of  the  time-domain
electromagnetic-field equations, Electromagnetic
Compatibility, IEEE Transactions on, (4), (1981) 377-
382.

2

L S o251 AYAY oless YO LYY

&g & adh Jal oly ey 5Kl (F) JSO o
>y a5 aes e plis 08 S5, L il S
Sle 095 0 1) (695, Glev FYT dgam 0> b
JEl Gl Oliee 5 502l Sl 428l WSl 5 e

sl AN L5 yrgo oz 5 5l acily

or (off resonance) A "

hun!u

Ahlg S 555 990185 5 Sl 4o 5 8 jlond D JS

Grating Ring Resonator (off resonance) A = 1.5319
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