






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Antennas & Propagation - Exvacuo

Outside the Antenna the electromagnetic field can propagate on its own without the source J, since both fields are coupled through the formulas! Prepared by Dr. 

















 Télécharger le PDF 






 226KB taille
 0 téléchargements
 456 vues






 commentaire





 Report
























Antennas & Propagation



Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



1



Overview of Lecture II -Wave
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-Antenna



Radiation



-Retarded
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THE KEY TO ANY OPERATING ANTENNA



rot H = J + ... Suppose:



1. There does exist an electric medium, which provides a current I and thus a current density J. 2. This causes location varying magnetic field H 3. This causes location varying magnetic flux B, but no time varying magnetic flux. Thus no rot E, thus no time varying electric flux.



Thus no wave! 3
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rot E = − Suppose:



∂B ∂t



rot H = J



+



∂D ∂t



1. There is a time varying current density J. 2. This causes location and time varying magnetic field H 3. This causes location and time varying magnetic flux B. 4. This causes location and time varying electric field E. 5. This causes location and time varying electric flux D. 6. This causes location and time varying magnetic field H, even if without current density J.
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The Transmitting Antenna rot E = − µµ0



∂H ∂t



rot H = J + εε0



∂E ∂t



Thus, we only need a medium, which is capable of carrying a time-variant current. We will call this medium: Antenna.



Outside the Antenna the electromagnetic field can propagate on its own without the source J, since both fields are coupled through the formulas! 5
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The Receiving Antenna rot E = − µµ0



∂H ∂t



rot H = J + εε0



∂E ∂t



We only need a medium, which has free electrons to generate a current out of a timevarying electromagnetic field.
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Antenna Radiation



An Antenna is an efficient way of converting a guided wave into a radiating wave or vice versa.



wave guide, micro strip, transmission line



free space traveling wave 7
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Antenna Radiation Transmission Line Current Distribution



V



Mutual Cancellation



(Half-wave) Dipole



Radiation V
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Antenna Radiation
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Radiation By Currents and Charges •



An observer at some distance from the varying charge distribution would sense temporally varying electric and magnetic fields. •



These fields are known as radiation fields and induction fields. In order to relate these radiation fields to their sources, we will consider the case where ρ and J are not zero, resulting in an inhomogeneous wave equation (Helmholtz Equations).
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Starting from Maxwell’s equations (1)



div D = ρ



(2) D = ε 0ε ⋅ E B = µ 0µ ⋅ H



(3)



rot E = −



∂B ∂t



(4)



div B = 0 (5)



rot H = J +



∂D ∂t
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The magnetic flux density can be related to a vector magnetic



r r B = ∇× A



potential by Substituting it into the differential form of Faraday’s law



The term between parentheses can then be expressed as the gradient of a scalar potential V
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∇ × (E +



∂A )=0 ∂t



r r ∂A E = −∇V − ∂t
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r



Taking the curl of ∇ × A



and



substituting in the differential form of Ampere’s law, we have



µ∇ × H Using the vector identity of We have



r E



r r r ∂ ∂A ∇ × ∇ × A = µJ + µε ( −∇V − ) ∂t ∂t



r r r 2 ∇ × ∇ × A = ∇ (∇ ⋅ A) − ∇ A



r r r ∂ 2A ∂V ∇ A − µε 2 = −µJ + ∇(∇ ⋅ A + µε ) ∂t ∂t 2



Since we are free to choose the



r



divergence of , A



, we let



r ∂V ∇ ⋅ A = −µε ∂t
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Hence , the nonhomogeneous vector wave equation for vector potential ( the nonhomogeneous vector Helmholtz equation ) is :



r 2 r r ∂ A ∇ 2 A − µε 2 = −µ J ∂t The corresponding nonhomogeneous scalar wave equation for scalar potential V is given by



∂ 2V ρ ∇ V − µε 2 = − v ∂t ε 2
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The solutions for the two equation are respectively V( r , t ) =



1 ρ (r' , t − | r − r' | u ) ⋅ dV' ∫∫∫ 4πε V ' | r − r' |



A( r , t ) =



µ 4π



∫∫∫ V'



J (r' , t − | r − r' | u ) ⋅ dV' | r − r' |



The vector magnetic potential and the electric scalar potential at distance r from the source depend respectively on the value of the charge density and the electric current density at earlier time ( t - r-r’/u). Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



15



Retarded Potential u



The vector electric potential expression represents the superposition of potentials due to various current elements (I dl), at distant point P ( at a distance of r ).



u



The effect reaching a distant point P from a given element at an instant t, due to a current value which is followed at an earlier time.



u



This time, of course, depends on the distance traveled from dl to P .



u



Hence, retardation time must be taken into account.
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Let the instantaneous current in a short wire be a sinusoidal function of time



I = I m cos(ωt ) Taking into account the retardation effect, the instantaneous current becomes



I = I m cos ω(t − cr ) 17



Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



With reference to the Figure



The general expression for magnetic vector potential is given by



r r µ J( t − r / c ) A ( r, t ) = dv ' ∫ V ' 4π r Using



I = ∫ Jds



and dv' = ds ⋅ dl



The equations for the retarded vector magnetic potential can be written as Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



Az =



µ I lcos(ωt−βr ) m 4πr 18



Procedure to solve radiation problems 1. Represent signal to be transmitted through current density J. 2. Resolve J into its harmonics. 3. Find the harmonic magnetic vector potential A. 4. To find the magnetic field H, solve :



H = ∇×A/µ



5. To find the electric field E, solve :



E = ∇ × H / j ωε
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