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ABSTRACT:
The microstrip patch antenna is a low-profile robust
planar structure. A wide range of radiation patterns
can be achieved with this type of antenna and, due to
the ease of manufacture, is inexpensive compared with
other types of antennas. However, patch-antenna
designs have some limitations such as restricted
bandwidth of operation, low gain, and a potential
decrease in radiation efficiency due to surface-wave
losses.
A holographic antenna inspired structure is used
to control the surface wave (SW) excited by a
microstrip patch antenna. The hologram is designed to
support a periodic leaky-wave which radiates at
broadside and enhances the radiation of the patch while
suppressing the horizontal lobe. This is achieved by
introducing dual phase-shifting metallic dipoles with
periodic spacing’s. In this paper my proposed work to
verify the improvements in the gain, broadside gain
and overall gain and reflection coefficient(s11) of SW
efficiency of the micro strip patch antenna.
KeyTerms: Microstrip antennas, microwave antennas,
surface waves, Leaky wave antennas.

3. ANTENNA DESIGN CONSIDERATIONS
A rectangular holographic micro strip patch antenna with
Rogers RT/duroid5870(tm) substrate has been designed and
simulated at dual frequencies those are 5.0503GHz and
14.3970GHz frequencies in this paper. dielectric constant
(Єr) of substrate as 2.33 and loss tangent (δ) as 0.0012. „L‟
is the resonant length of patch with 2cm, width of the patch
0.5cm and Height of the dielectric substrate should be in
between 0.003 λ0 and 0.05λ0. We have taken 0.02 times of
λ0. As 50Ω coaxial cables are used normally, feed point is
taken where 50Ω resistance occurs.

1.INTRODUCTION:

4.HFS SOFTWARE:

A holographic antenna inspired structure is used to control
the surface wave (SW) excited by a micro strip antenna.
Unlike the electromagnetic band gap (EBG), the
holographic structure is intended to provide radiative
attenuation. In this design, the holographic approach is
adapted for microstrip antenna applications. This is
achieved by introducing dual phase-shifting metallic
dipoles with periodic spacing. Using this technique, the SW
is captured and re-radiated in a way that enhances the
broadside radiation of the printed antenna while keeping
radiation at the horizon low. I will show a systematic
procedure to design structures of that type and will show

HFSS
is
a
high-performance
full-wave
electromagnetic(EM) field simulator for arbitrary 3D
volumetric passive device modeling that takes advantage of
the familiar Microsoft Windows graphical user interface. It
integrates simulation, visualization, solid modeling, and
automation in an easy-to-learn environment where
solutions to your 3D EM problems are quickly and
accurately obtained. Ansoft HFSS employs the Finite
Element Method(FEM), adaptive meshing, and brilliant
graphics to give you unparalleled performance and insight
to all of your 3D EM problems. Ansoft HFSS can be used
to calculate parameters such as S-Parameters, Resonant
Frequency, and Fields.

Fig1: Antenna Model.

validations of the design based on full-wave simulations
and prototype measurements.

5.SIMULATION &ANALYSIS

2. ANTENNA MODEL:

5.1.RETURN LOSS:
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It is a measure of the reflected energy from a transmitted
signal. It is commonly expressed in positive dB's.The larger
the value the less energy that is reflected.
The designed antenna is simulated using HFSS software.
The results obtained are mentioned below,
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An electric field can be visualized by drawing field lines,
which indicate both magnitude and direction of the field.
Field lines start on positive charge and end on negative
charge. The direction of the field line at a point is the
direction of the field at that point. The relative magnitude
of the electric field is proportional to the density of the field
lines.
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Fig2: Return loss.
A return loss of -118.0046dB is obtained at 5.0503GHz.
Gain: The ratio of the intensity, in a given direction, to the
radiation intensity that would be obtained if the power
accepted by the antenna were radiated isotropically.
5.2.2-D GAIN:
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Fig5: E-Field pattern.
5.5.H-FIELD PATTERN :
In the case of the same linearly polarized antenna, this is
the plane containing the magnetic field vector and the
direction of maximum radiation. The magnetic field or "H"
plane lies at a right angle to the "E" plane. For a verticallypolarized antenna, the H-plane usually coincides with the
horizontal/azimuth plane. For a horizontally-polarized
antenna, the H-plane usually coincides with the
vertical/elevation plane.
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Fig3: 2-D Gain.
5.3.3-D GAIN:

Fig6: H-Field pattern.
5.6.VECTOR E- FIELD:
The ﬁeld equations of Einstein Cartan Evans (ECE) are
used to develop the concept of the static electric ﬁeld as
a vector boson with spin indices −1, 0, +1, which occur
in addition to the vector character of the electric ﬁeld.
Fig4: 3-D Gain.
For the antenna model a 3D Gain of 8.0791dB and a 3D
Gain of 8.1517dB is obtained
5.4.E-FIELD PATTERN:
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Radiation Pattern 4
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Fig10: Radiation pattern of Gain in Theta direction.
5.8.3RADIATION PATTERN OF GAIN IN PHI
DIRECTION:
Fig7: Vector E-Field pattern.
The existence of the electric vector boson in physics is
inferred directly from Cartan geometry, using the
concept of a spinning space-time that deﬁnes the
electromagnetic ﬁeld. When the electromagnetic ﬁeld is
independent of the gravitational ﬁeld the spin
connection is dual to the tetrad, producing a set of
equations with which to deﬁne the electric vector boson.
Angular momentum theory is used to develop the basic
concept.
5.7.VECTOR H- FIELD

Radiation Pattern 3
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Fig11: Radiation pattern of Gain in Phi direction.
5.9:AXIAL RATIO
Radiation Pattern 5
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Fig8: Vector H-Field pattern.
5.8.RADIATION PATTERN:
The radiation pattern or antenna pattern describes the
relative strength of the radiated field in various
directions from the antenna, at a constant distance.
5.8.1.RADIATION PATTERN OF GAIN TOTAL:
Radiation Pattern 1

Ansoft Corporation
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Fig9: Radiation pattern of Gain total.
5.8.2RADIATION PATTERN OF GAIN IN THETA
DIRECTION:

Fig12: Axial Ratio.
Axial Ratio is the ratio of peak value in the major lobe
direction to peak value in the minor lobe direction.

6.CONCLUSION:
The holographic concept has been adapted for the micro
strip patch application by introducing dual phase-shifting
dipole scatters per periodic cell. A holographic antenna
based technique to improve the broadside gain and Return
loss, SW efficiency, Radiation pattern and axial Ratio of a
patch antenna has been presented.
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