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Abstract
This study implements the design of an axial mode helical antenna for Ku-band satellite communication application. The paper
presents design and optimization of helical antenna to resonate at 26.60GHz with 45.8dB return loss and the antenna is operating
at frequency range of 18 GHz. The antenna has a peak gain of 11.39dB. The gain of the helical antennas is increasing by
decreasing the spacing between the turns of coil and also the increasing the number of turns in the helical antenna. HFSS
simulation tool is used in the designing. It will be measured and simulated return loss, axial-ratio, radiation pattern, and realized

gain are presented and discussed.
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1. INTRODUCTION

Helical antenna is also termed as a helix antenna was
invented by john Kraus in 1946[1]. Helical antenna which
has always been in demand for wireless communication,
satellite communication and space communication because
they provide ease of implementation, availability of high
gain and circular polarization. Helical antenna had two basic
propagation modes[2-3]: the axial mode, which implies that
the gain is best along the axis of the helix; and the normal
mode, which simply means that the gain is null along the
axis of the helix [4-5]. The performance of the helical
antennas are depends on the number of turns, pitch and
radius of antenna. In the normal mode, the radiation occurs
in the plane perpendicular to its axis[6-7]. This type of
antenna is used in portable radios and in single side band. In
the axial mode the antenna radiates the radio waves in
circular polarization and the radiation occurs in the direction
of its axis.

2. DIFFERENT HELICAL ANTENNA DESIGN
PARAMETERS

The Proposed antenna Simulated by using HFSS at Ku-
band. The Frequency range of of Ku-band is 12-
18GHz.Which is used in wireless communication, missile
application, navigation and radar applications etc. The
design techniques are also applicable to any frequency
ranges, which can be selected according to the designer’s
wish. The parameters that describe a helix are summarized
below and Figl shown helical antenna geometry.

The parameters that describes a helix are summarized below
D=Diameter of the helix

S=Spacing between turns

N=Number of turns

C=Circumference of the helix

A=Total axial length
o =pitch angle

Iz4

The Axial Ratio of the helix is given by AR = ——

The normal mode helix will be circularly polarized if
C=v/ 254

The formulae for Half Power Beam Width is
HBPW=—

cAVNEA

The formulae for input impedence is R=140CA ohms

The band width of helix is defined as the ratio of upper
frequency to lower frequency BW:]EFLL

Fig. 1 Geometry of Helical Antenna
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3. RESULTS

By observing Fig2.it represents the return loss of helix
antenna and it shown resonate at 26.60GHz with 45.8dB
return loss and the antenna is operating at frequency range
of 18 GHz .Fig3. represent smith chart of helical antenna to
describe impedance.Fig4. shown Graph for 3D Gain of
RHCP helical antenna at Ku-band . Fig5. shown Graph for
3D Gain of LHCP helical antenna at Ku-band .By observing
Fig6. and Fig7. they represent Graph for 2D Gain of RHCP
helical antenna at Ku-band and Graph for 2D Gain of LHCP
helical antenna at Ku-band respectively ,which given peak
gain LHCP of 11.39dB at operating frequency 18GHz.and
Fig8 and Fig 9 describes radiation pattern of helix antenna.
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Fig. 2: Graph for Return loss of helical antenna at Ku-band
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Fig. 3: Smith chart for impedance of helical antenna at Ku-
band
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Fig. 4: Graph for 3D Gain of RHCP helical antenna at Ku-
band
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Fig. 5: Graph for 3D Gain of LHCP helical antenna at Ku-
band
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Fig. 6: Graph for 2D Gain of RHCP helical antenna at Ku-
band
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Fig. 7: Graph for 2D Gain of LHCP helical antenna at Ku-
band
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Fig. 8: Graph for polar radiation pattern helical antenna at
Ku-band
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Fig. 9: Graph for radiation pattern helical antenna at Ku-
band

4. CONCLUSION

In this paper, helical antenna designed at Ku-band. The
paper presents design and optimization of helical antenna to
resonate at 26.60GHz with 45.8dB return loss and the
antenna is operating at frequency range of 18 GHz. The
antenna has a peak gain of 11.39dB, which operated at large
bandwidth. The gain of the helical antennas is increasing by
decreasing the spacing between the turns of coil and also the
increasing the number of turns in the helical antenna. HFSS
simulation tool is used in the designing. The designed
helical antenna in this simulator, which is placed over the
rectangular ground conductor.
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