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TOM TAT

Trong bai bao nay, chung t6i trinh bay cac nghién ctru vé cau tric kim loai - dién
moi - kim loai (metal-dielectric-metal - MDM) tao hiéu tng cong huong plasmonic
nham tng dung cho cam bién chiét suat c6 do nhay cao va hdp thu tuyét d6i anh
sang ¢ vung budc séng hong ngoai gan. Cdu trac MDM duoc tao thanh véi cac dia
kim loai (Ag) hinh vuong dwoc dat trén 16p dién moéi (SiO2) mong va mot mang
kim loai (Ag) du day d€ cé thé phan xa toan by anh sang chiéu téi. Phuwong phap
dao ham hiru han trén mién thoi gian (Finite-difference time-domain - FDTD) da
duoc st dung d€ phan tich cdc ddc trung, tinh chét caa cdu tric MDM,, tlt d6 tim ra
thiét k€ t6i wu. Ph6 phan xa ctia cdu truc cho thay hai ddy phan xa twong Gng véi
hai buéc séng cong huong. Cac két qua nghién ctru vé cau trac MDM nay c¢6 thé
duoc st dung d€ thiét ké cdc cam bién chiét sut va linh kién hdp thu tuyét d6i anh

sang 0 vung budc séng hong ngoai gan.

Tw khoa: Kim loai — dién mdi — kim loai, cng hwong plasmon bé mat, cam bién

chiét suat, siéu bé mat plasmonic, hdp thu hong ngoai gan.
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ABSTRACT

In this paper, we present studies on a metal-dielectric-metal (MDM) structure
generating plasmonic resonance effects for application to high-sensitive refractive
index sensors and perfect absorption in the near-infrared wavelength region. The
MDM structure is formed with square metal (Ag) discs placed on a thin (5i02)
dielectric layer and a metal (Ag) film thick enough to be able to fully reflect the
light incident on the structure. The Finite-difference time-domain (FDTD) method
was used to analyze the characteristics and properties of the MDM structure,
thereby finding the optimal design. The results of field distribution observations
show that, at the resonance frequency, the electric field is strongly concentrated in
the SiO: layer, leading to a very low reflection coefficient of almost 0%. The
reflectance spectrum of the structure shows two reflection dips corresponding to
two resonance wavelengths. The results of this MDM structure study can be used
to design refractive index sensors in the near-infrared region and perfect

absorption.

Keywords: near-infrared absorption, metal-dielectric-metal, periodic structure,

reflective index sensor, surface plasmon resonance.
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