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TOM TAT

Bao cdo trinh bay viéc thiét ké, tinh todn va md phong bd loc cong hwong dan song
(Guided-Mode Resonances, GMR) vung 4nh sang dé phdm chat cao dua trén su
giao thoa cua cac mode cong huong léch pha trong phién tinh thé€ quang tt hai
chiéu (2D-PCS). Hé s8 phdm chat (Q) ctia bd loc GMR duoc ting cuong bang cach
khac thém vao gifta tim mdi 6 don vi ctia ciu tric mang don mot hd try tron
khong khi ban kinh r. Phuwong phép sai phan htu han mién thoi gian dwoc sw
dung dé€ tinh toan, mo6 phong phd phan xa cho bdi bd lopc GMR. Phd GMR duwoc
lam khép véi biéu thiec dic trung ctia phé cdng hudng bat doi xitng d€ xac dinh
chinh xac cac tham s6 cta phd: bude song cong huong A, hé s6 pham chat Q va
tham s6 bat d6i xting q. Cac két qua thu duoc cho thdy phd phan xa va dac trung
quang hoc ctia bg loc GMR phu thudc vao ban kinh r. Két qua nay c6 y nghia rat
quan trong, la co s& d€ nghién cttu cac linh kién “quang hoc khéng gian” hiéu sudt

cao.

Tw khoéa: bd loc quang hoc, phuwong phap FDID, tinh thé quang tt.
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ABSTRACT

This report presents the designs, calculations and simulations of the high quality
guided-mode resonance (GMR) filter in the red region based on the interference of
the two in-plane waves oscillate towards the opposite directions with a phase
difference in two-dimensional photonic crystal slabs (2D-PCS). The quality factor
(Q-factor) of the GMR filter is enhanced by introducing in the center of each unit
cell of a single lattice structure of a radial air cylinder r. In this work, the Finite-
Difference Time-Domain (FDTD) method was used to determine the reflection
spectra and simulated optical characteristics of the GMR filter. The simulated
spectrahaveasymmetric forms (Fano-like) and were fitted to the theoretical model
to determine exactly the resonant characteristics such as resonant wavelength A,
Q-factor and asymmetric factor (g-factor). The results show that the reflectance
spectrum and the optical characteristics of the GMR filter depend on the radius r.
These results are very important, they are the basis for studying efficient “free-

space optic” devices.

Keywords: optical filter, finite-difference time-domain method, photonic crystals.

TR n g
“ Nguyén Vin An sinh ngay 08/12/1973 tai Quang Nam. Nam 1996, ong t6t
nghiép ctt nhan nganh Vit ly tai treong Pai hoc Khoa hoc - Pai hoc Hué.

Nam 2000, 6ng tt nghiép thacsi chuyén nganh Vat 1y chat ran tai truong
Pai hoc Khoa hoc - Pai hoc Hué. Hién tai dang la nghién cttu sinh tién si
chuyén nganh Vit liéu quang hoc, Quang dién tir va Quang tr thudc Vién
Khoa hoc vat liéu - Vién Han lam Khoa hoc va Cong nghé Viét Nam. T
ndm 1996 dén nay, éng cong tac tai trewong Pai hoc Khoa hoc - Pai hoc
Hué.

Linh vwc nghién ciru: dién t, quang tw, cdm bién quang tt.
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Nguyén Hoang Ha sinh ngay 22/11/1976 tai Thang Binh, Quang Nam.
Nam 1999, éng tot nghiép ct nhan nganh Cong nghé thong tin tai truong
Pai hoc Khoa hoc - Pai hoc Hué€. Nam 2005, 6ng t6t nghiép thac si chuyén
nganh Khoa hoc mdy tinh tai truong Pai hoc Khoa hoc - Pai hoc Hué.
Nam 2017, 6ng t6t nghiép tién si chuyén nganh Khoa hoc may tinh tai

m trwong Pai hoc Khoa hoc - Pai hoc Hué. Hién tai dang cdng tac tai khoa
Cong nghé thong tin, treong Pai hoc Khoa hoc - Pai hoc Hué.

Linh vwc nghién ciru: Xt ly song song va phan tan, tinh toan lwdi va tinh

toan dam may.
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