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FDTD visible to near-IR wavelengths. For optimum coefficients, the
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(500-950) nm, the first one has a transmission 0.73 at wavelength
700nm; and the other one has a transmission 0.88 at wavelength
845nm from this designed. We will investigate the structure of
nanoantenna to be used as biosensors.
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1. INTRODUCTION

Researches study on Plasmonics since 1955 it had first discovered [1, 2]. Surface Plasmons (SPs)
are collective oscillations of free electrons which are excited by light or photon [3-5], Plasmonics
characterize a speedily growing field for the application of surface/interface plasmons near recognition of a
variation of surface-Plasmon-based strategies counting: biosensors, PV, waveguides, data storage,
Nano-imaging [3]. SPPs which lies between the interface of the dielectric and the metal as shown in Figure 1
and 2 [6].

Journal homepage: http://ijeecs.iaescore.com/



458 0

ISSN: 2502-4752

A VA BV

"
Y

dielectric ""2("’)

longitudinal surface wave

N

o At

X

B O S e S

:T_n:etal &4(m)

Figure 1. Diagram of SPPs at a metal-dielectric boundary [6]
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Figure 2. Shows Dispersion Relation Surface-Plasmon between dielectric and metal
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The nanostructured metals illustration multipart and optical possessions [7]. The properties of SPs
based on the exact properties of together the metal and the insulator refractive index (n) [8-10], the
disadvantage of sensing biomedical of low absorption, the difference in SPR angle is minor this reasons
problems in distinguishing the developed signal [11-15].There are two reasons to make the SP resonance
very sensitive and use it as a sensor , one it is a function of dielectric index and the second confinement of the
sensing electromagnetic field to within about a wavelength of the surface [16, 17]. The biological
applications and technologies deal with two types of plasmonic phenomena: LSPR and SERS [18- 21]. The
biological sciences used gold nanoparticles or colloids to label organic substances or biological material
primarily for electron microscopy, the gold has high difference compared to organic substances because of its
electron density [22-24].

Theoretic and investigational outcomes check that MgF2 buffer layer with n=1.37, with thickness
(300-450) nm and Ag is equal to 40 nm may be used to tolerate at VIS wavelength for optical biological and
chemical sensors [25-27]. The field optics is the basic of a principle of optical antenna, the first use of
colloidal gold nanoparticles for optical radiation on a classical surface was appear in 1928 by Synge. [29] In
1985 Wessel utilized gold nanoantenna, Fischer et al. in 1995 was confirmed SPs by a gold-coated [30]. In
1997, bow-tie kind nanoantennas have been proposed as optical probes for the near-field [31]. Another type
of nanoantennas known as dipole nanonantenna used in Active Photonic devices by Cubukcu, in 2006. [32]
In 2008 Kim developed nanoantenna for Non-linear spectroscopy after that in 2009 Kinkhabwala worked in
Sensing field by bow-tie nanoantennas [33-35].

The optical properties of the Ag bowtie plasmonic nanoantenna structures on the SiO2/Si substrate
with and without MoS2 [36-38]. Recently, Turkmen, et al. have considered and invented changed sampling
of nanoantenna for biosensor base on SiN with refractive index membrane [39, 40]. Also, Mosallaei et al. are
designed the Ag based on SiO, with n=1.45 layer for plasmonic nano antenna [33].

Zarrabi, for demonstrating the sample structures, here SiN is selected for Substrate with n = 1.98
and silver [41]. YING et al. present-day a powerful technique to develop the MP resonances of metamaterials
composed of 2D periodic arrays of U-shaped sliver when n is varied from (1.30 - 1.38) suspended by silica
pillars on silica substrate for high-quality sensing applications in biomedical sensing [42].

In this study, use U shaped and play with the geometrical parameters to enhance the transmission of
light and illustrate the optical properties for SPs metals and to determine from these limitations the disturbs
geometry and figure on sensors applications and optoelectronic strategies. In addition to this shaped gold
nanoantennas and MgF2 supports dual-resonances, and we will investigate the structure of nanoantenna to be
used as biosensors.

2. METHOD

The model of U shape nanoantenna is based Au on MgF2 substrate with refractive index n=1.36, the
geometrical parameters are illustrated in Figure 3 and 4. U nanoantennas in different sizes and shapes based
on metal can work light at subwavelength array by SPs in metal. From the design the spectral response of the
scheme has dual bands.

Ex

Figure 3. The representation U-molded nanoantennas design
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The technology of nano fabrication is introduced in different sizes and shapes that is a nano
structure of Plasmonics based on metallic known as PRA (plasmonic resonator antennas) [43]. These
structures are used in biosensing and surface enhanced spectroscopy. This observation indicates that
the U shaped with periodic array of U shape show strong dependence on geometrical parameters.

Kr

Ti

Figure 4. Schematic side view of proposed nanoantenna layers of U shaped

Properties of optical nano antennas are strongly dependent on:

1) The geometrical design.

2) Material properties of the nanoparticles.

3) The surrounding medium, due to resonance of surface Plasmon.

3. SIMULATION RESULTS AND DISCUSSION

In this paper, we simulate FDTD to build a simulation of U shape nanoantenna with geometrical
parameters are (L=600-800 , H=350-500, W=50-140) nm, thickness of MgF2 are range from (200 to 300 )
nm and gold is 100 nm. The incident source in z dierction corresponding to perfectly matched layer (PML),
for x,y axis we used periodic boundary condition.

From Figure 5, we can see that there are two resonances at (A; and A,) wavelength range (500-950)

nm, the first one has a transmission 0.73 at wavelength 700nm; and the other one has a transmission 0.88 at
wavelength 845nm. With same way we found the transmission response as shown in Figures 6, 7, 8, 9, 10
with different parameters. The position of resonances can be used and adjusted by changing geometrical
constraints.
In the field of plasmonic structure design, they have been used to alter the resonant response of
nanoparticles. In this method, the U shaped nanoantenna performance becomes controllable by changing the
values of these conditions, sizes and the optimization plan can be theoretically applied by further
modification.
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Figure 5. Dimensions of U-shaped nanoantennas with L=600nm, H=450nm, W=100nm with variation MgF2
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Figure 6. Dimensions of U-shaped nanoantennas with L=600nm, MgF2 =240nm, W=100nm with variation H
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Figure 7. Dimensions of U-shaped nanoantennas with H=450nm, MgF2 =240nm, W=100nm with variation L
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Figure 8. Dimensions of U-shaped nanoantennas with H=500nm, MgF2 =240nm, W=100nm with variation L
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Figure 9. Dimensions of U-shaped nanoantennas with H=450nm, MgF2 =240nm, L=600nm with variation W
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Figure 10. Dimensions of U-shaped nanoantennas with H=450nm, MgF2 =240nm, L=600nm with variation
w

4.  CONCLUSION AND FUTURE WORK

To conclude, geometrical dependency of resonances is calculated by altering L, H, W and space gap
(S) of the nanoantenna and it is realized that by enhancing both limitations, resonance wavelength tends shift.
It is similarly silent that changing the gap height has the same outcome of changing the gap size and there is
no notable change in dual bands because of change in these two constraints. Currently, the use of SPR in
optical U-shaped nanoantennas types them more effective for designated frequencies of biosensors [36, 37].

There are two reasons to make the SPs very sensitive and use it as a biosensor, it is a function of
dielectric index and the confinement of the sensing EM field to within about a wavelength of the surface. In
conclusion, the plasmonic resonance is not individual delicate to the form and dimensions of a nanoantennas,
correspondingly the dielectric intermediate surrounding the particle manipulates a main part.
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