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Abstract

A multi band sleeve dipole antenna for jammer application is proposed. The antenna can cover
band in which mobile and other wireless devices operate. The design antenna shows very good omni-
directional characteristics and scattering parameter S11 value less than -10db. The dipole is made of two
concentric hallow cylinder with different radius and different lengths. The antenna is fed at the center with
coaxial cable pass through the bottom cylinder and thus avoids the use of complicated balun network. The
impedance bandwidth and the radiation pattern are measured and analyzed both at 900 MHz and 1.8
GHz. The antenna can also be used GSM/DCS/WCDMA/CDMA2000/ TD-SCDMA /WLAN applications at
both indoor and outdoor platform.
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1. Introduction

The With the increase of wireless technology, communication devices become
ubiquitous. Therefore, there is a need of signal scrambler in certain area and under certain
conditions. The drastic increase in wireless communication devices particularly cell phone
become hazard to a human society. The jammer was first use for military applications to detract
the data pass between the transmitter and receiver. As cell phone become an essential part of
our daily life, the misuse of these wireless devices increase drastically, particularly in places like
conference rooms, law courts, libraries, lecture rooms and worship places. So there is a need to
stop the disrupting calls or information leak is to install a wireless jammer to make these places
or information secure. The wireless device is nowadays using as an electronic countermeasure
device. Moreover, to protect some VIP movements in war effected area jammer play a very
important role. In this work we propose a dual band sleeve dipole antenna for jammer
application. To use two or more bands into a single device, dual and multi-band antennas play a
very important role, because it require less space and having low cost as compared with
different antennas operating at different bands. That is why a multi-band sleeve antenna is
widely used in mobile communication systems and broadcast systems, primarily due to its
omnidirectional pattern and ease of fabrication [1-6]. Different antennas has been proposed
such as PIFA antenna [7], loop antenna [8] and slot antenna [9, 10] to provide dual band
characteristics. Most of these wide band monopoles and side dipoles antennas based on wire or
wireless have very complicated feed system and may require a balanced unbalanced system
[10-28]. Among all the end feed sleeve dipole antenna provide far better omni-directional
radiation pattern [1, 2]. Coaxial feed sleeve dipole antennas can be design in a very small
diameter, due to the in line configuration, which enable them to be used in very sophisticated
applications like in cancer therapy, the cancerous tissues can be heated by electromagnetic
waves using an external or internal antenna, especially in sensitive regions like brain or prostate
tumors [21]. However, in some cases these antennas may require slightly large space in line,
but can be used both for indoor and outdoor applications. The dual band dipole antenna can be
transformed to any bands based the different lengths and diameter of the dipole and the
difference between the radius of the poles. Moreover, the side feed dipole antenna degrade the
radiation pattern and also increase the size of the antenna. For these reasons, a simple dual
band hollow cylindrical dipole antenna were proposed for GSM application. The antenna have a

Received July 2, 2015; Revised August 15, 2015; Accepted September 5, 2015



TELKOMNIKA ISSN: 2302-4046 m 107

simple feed coaxial feed through the lower hallow pipes and feed the dipole at the center. This
feed which have no need for an extra balun have very good omnidirectional radiation
characteristics at both 900 MHz and 1800 MHz. Furthermore, the antenna shows band notch
characteristics from 1-1.7 GHz, this band can be changed according to the application by
changing the lengths of poles and varying the diameter of the two concentric poles. Various
antenna parameters such as impedance bandwidth, radiation patterns and gain are discussed
in this paper. It shows wideband properties which can well meet mobile communications
requirements.

In Section 2, the geometry of the dual band sleeve antenna is given. In Section 3, the
antenna scattering parameters and radiation characteristics are discussed by plotting the
simulation and measured results. The design and applications are concluded in Section 4.
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Figure 1. Simulated and fabricated model and dimensions of the proposed antenna

2. Geometry of the Proposed Sleeve Dipole Antenna

The structure of the proposed antenna is shown in Figure 1. The radiating part for lower
frequency dipole consists of two cylindrical conductors, of which each opposite base is
stretched a circular hallow metal tube from the central feed position. Two concentric cylindrical
hallow pipes closed at the feed point with base plate and having a higher diameter with the
lower frequency cylinder are also there for high frequency bands and band notch
characteristics. The difference between the diameter of the two cylinders is adjusted such that a
minimum of coupling occur between the two radiation poles. A coaxial cable for inserted for feed
inside the lower hallow cylindrical copper conductor and symmetrically excites the sleeve dipole
antenna at the center of the base plate. The inner of the coaxial cable is extended through the
spacing between the two plates at the bases of each hollow cylinders, and connected to the
upper metal plate, and the outer conductor of that is connected to the lower plate. Due to this
end feed system there is no need for a balun. Moreover, it is simple to fabricate which further
reduce the cost. In contrast to side feed system which form a T require more space and also
have distorted radiation pattern. Similarly two more cylindrical conductors with high radius acting
as a pole for the upper frequency band. As shown in Figure 1, the section of the feed is filled
with a circular composite material which keep the feeding area protected, and thus give strength
to the overall assembly. The geometry of this antenna, which is a cylindrical tube structure, is
fully described by parameters, such as length of tube, radius of tube, feeding gap, difference
between the diameter of two concentric poles and distance between the connector and lower
pole.

The design antenna is simulated using CST microwave studio. The optimum design
dimensions are L; = 65mm which is length of longer dipole and L, = 42mm which is the length of
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shorter pole. The Diameter of the first dipole is D; = 7mm while that of the second dipole is D, =
15mm and the spacing between the two poles is S = 5mm. The two different tube dipoles
realize the multi-band characteristics. By properly adjusting the length, spacing and diameter of
the poles the required bands related to the mobile communication are optimized. The band
notch characteristics depend on the difference in length of the two poles. If we decrease the
value of L, the notch band increases. The bandwidth can also be increased by increasing the
diameter of the hallow cylinders. The bands can be transformed to any other band by adjusting
the length according to the band requirements. The antenna is enclosed in epoxy radome which
also affects the operating frequency band. The thickness of the radome materials degrade the
radiation performance and also change the band to lower side. Furthermore, the distance
between radiating poles and radome also affect the gain and decrease the band downwards, so
to design the antenna radome effects should be included.
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Figure 2. Plot of the measured and simulated scattering parameter S11 of the sleeve dipole
antenna

3. Results and Analysis

The Measured and simulated scattering parameter S11 of the proposed antenna is
given in the Figure 2. In Figure 2, it is clearly seen that the measured double frequency bands
with return loss less than 10 dB are from 0.7 GHz to 1 GHz for the lower frequency and from 1.7
GHz to 35 GHz for the  higher frequency separately, which  cover
GSM/DCS/WCDMA/CDMA2000/TD-SCDMA /WLAN bands.

The far field radiation characteristics have also been studied. Figure 3 and Figure 4
illustrate the simulated and measured radiation patterns of the proposed antenna at frequencies
0.9 GHz, 1.8 GHz, separately, which displays the E-plane radiation patterns (xy plane) and the
H-plane radiation patterns (xz plane), respectively. As expected, very good omni-directional
patterns are obtained for all frequency bands in the H planes and the E planes. The radiation
characteristics shows that as the frequency increase ripples are introduced in the radiation
pattern. Overall, the measured and simulated radiation pattern are in good agreement. The
band 1-1.7 GHz has been notched [5]. The wireless communication in this band is not jammed
when the antenna is used as a jammer applications. The difference between the fabrication and
simulated plots are due to the different environments, but for all practical applications it is
acceptable. Remote activation of improvised explosive devices (IEDs) using commercial mobile
devices are used by insurgents and terrorists in many areas all over the world. To encounter
these threats military forces mostly use Mobile jammer installed on vehicle. The proposed
antenna is suitable for onboard applications. The antenna can be also used in indoor
environment in places like hospitals, libraries, mosques, churches concert halls, meeting rooms,
and other public places where mobile phone is not allowed to use or ringing is prohibited.
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Figure 3. Comparison of the Simulation and Measured Radiation Pattern at 0.9 GHz, and 1.8
GHz in E plane
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Figure 4. Comparison of the Simulation and Measured Radiation Pattern at 0.9 GHz, and 1.8
GHz in H plane

4. Conclusion

The sleeve dual band dipole antenna represents a very practical means of realizing
vertical polarization with an omni-directional pattern and high gain on both lower and upper
band which cover all the bands related to mobile communications. The antenna feed by a
coaxial cable can handle high power and suitable and can be used both in transmitting and
receiving mode. As the antenna is enclosed in radome, so it can be installed on both outdoor
and indoor platform and much suitable for vehicular applications. The antenna can handle high
power and the feed is protected from the Direct current which can be generated on the body on
which the antenna is mounted. The antenna have excellent mechanical and environmental
properties to coup with hard condition, and thus can also be used on UAV and low speed
aircraft.
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