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Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



Broadband antennas An antenna with wide bandwidth is referred as a broadband antenna. In many applications, an antenna must operate effectively over wide range of frequencies.
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Traveling-wave wire antenna A traveling-wave antenna acts as guiding structure for traveling waves



The current can be expressed as:



I t (z ) = I m e − j β z Its radiation pattern is: − cos θ )] F( θ) = K sin θ sin[(βLβL/ 2/ (21)(−1cos θ) 3
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Vee-antenna Consists of two traveling-wave antennas in a Vconfiguration. If the wires are terminated in their characteristic impedance, there will be only outgoing traveling-wave, the back radiation will be reduced.
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The polar pattern for L=6λ



Using the principle of a traveling - wave Vee antenna, we obtain Rhombic antenna



The polar pattern of a Rhombic antenna for L=6λ and α=16°
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Helical Antenna If a conductor is wound into a helical shape and fed properly, it is referred to as helical antenna, or simply as a helix. Diameter D



Number of turns N



z



Turn spacing S



Pitch Angle α α



x Circumference C Ground Plane > λλ/2
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The typical geometry for a helix 6



Small loop Helix antenna



Short dipole



antenna



=



+
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Operational Mode Normal Mode Radiation z



The radiated field is maximum in a direction normal to the helix axis and for certain geometry, in theory, will emit circularly polarized waves.



y



x



E = jωµIS e4 πr sin θ a θ + ηβ 2 π4 D 2 I e4 πr sin θ a ϕ − jβ r
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Normal Mode Radiation Diameter D



z



y



x



Entire Helix Length L
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Operational Mode



Axial Mode Radiation



The radiation pattern of the axial mode helix can be modeled using array theory, with each turn being an element of the array.



z



y



x
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Axial Mode Radiation Axial Mode Radiation appears if:



3/4 < C/λ λ < 4/3 1.



Narrow Mainbeam with minor sidelobes



z 2.



HPBW ∝ 1/(Number of turns)



3.



Circular Polarisation (orientation ∼ helix orientation)



y



4.



Wide Bandwidth



5.



No coupling between elements



x Circumference C
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Application 1.



High gain, large bandwidth, simplicity, circular polarization in AXIAL MODE: à Space Communication (200-300MHz)



2.



Arrays of Helixes with higher gain
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