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The impedance and pattern properties of an antenna will be frequency independent if the antenna shape is specified only in terms of angles and the antenna ... 
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Log-periodic antenna
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Rumsey’s Principle All antenna characteristics so far were always scaled with respect to λ . Thus, changing λ changes the characteristic.



The impedance and pattern properties of an antenna will be frequency independent if the antenna shape is specified only in terms of angles and the antenna itself is infinite. Prepared by Dr. Abbou Fouad Mohammed, Multimedia University
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Scaling through angles à à



Infinite size



self-scaling problem of realisation



α



α



T h i s o b s e r v a t i o n l e d t o t h e s u g g e s t i o n t h a t , i f a n a n t e n n a s t r u ct u r e can be described entirely by angles without specifying any characteristic length dimensions, its pattern and impedance c h a r a c t e r i s t i c s w o u l d b e f r e q u e n c y -i n d e p e n d e n t Prepared by Dr. Abbou Fouad Mohammed, Multimedia University
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Spiral Antenna The equiangular spiral defined by



r = ro e a ( φ − δ )



Logarithmic spiral equation



φ − δ = 1a ln( rr ) o
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The basic log-periodic antenna has a toothed design cut out of sheet metal



Log-periodic toothed planar antenna 5
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The spacing between the successive edges of the teeth follows as: r n +1 rn



=



ro e ro e



a ( φ −δ )



a ( φ+ 2 π− δ )



= e − 2 πa = τ This scale factor is used as a design parameter for logperiodic antennas
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L o g- periodic Dipole Array



A l o g- p e r i o d i c a n t e n n a i s a n a n t e n n a h a v i n g a structural geometry such that its impedance and radiation characteristic repeats periodically as the logarithm of frequency Its geometric structure retains the same radiation characteristics if the frequency change does not change the ratio of antenna dimension to wavelength. 7
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The Log-periodic dipole array antenna (LPDA) is a series-fed array of parallel wire dipoles of successively increasing lengths.



The scal factor follows as:



Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



r n +1 rn



=



L n +1 Ln



=τ
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The Spacing Factor:



σ=



dn 2L n



The pattern, gain and impedance of LPDA depend on the design parameter σ and τ.
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α The Spacing Factor:



The scal factor:



An given antenna that operates at



λ1



rn



=



2L n



L n +1 Ln



=τ



will perform equally well at



its dimension are changed by the factor Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



r n +1



σ=



λ2 /λ1 .



λ2



dn



if
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Design of Log- periodic Dipole Array



Gain of a log-periodic dipole array Prepared by Dr. Abbou Fouad Mohammed, Multimedia University
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