» For larger,

Spherical Waves and Radiation

Localized current sources
radiate fields in the form of

Spherical Waves
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Radiated power flux (watts/mz) | = terminal current
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> Antenna pattern = \f(6’,¢)\2
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Total Radiated Power
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» Normalization for f(0,9) Is:
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Antenna Gain and Radiation Resistance

> Directive gain= 9(0.¢)=|1(0.¢)
> Antenna Gain = G = Max. value of 9(6.¢)

> If isotropic antennas could exist, then |f(6,4) =1,G =1

» Radiation Resistance R,: effective resistance seen at antenna
terminals
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Examples of Antennas

Half wave dipole Dipole in corner reflector
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Half Wave Dipole Antenna
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Recelving Antennas and Reciprocity
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For a linear two-port Reciprocity

Vi=Ziil1 + Zj2l2
Zi2 =721
Vo =Z2111 + Zs2l2

Equivalent Circuit
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Circuit relation for Radiation into Free Space

Z11 0
& Z22 <
I V; Z1s Vo Open Circuit
- 5
"'Vi=2Z1il; and Vo =Voe=Z12l1

Pr=(1/2)Re(ViI1") = (1/2)Re(Z1111112) = (1/2)Ryr111112

where R,; =radiation resistance of antenna 1
'If.l'lerEfore: ZII = R?‘I +jX1r

Similarly: Z22 = Ryro + jX2

where R,, =radiation resistance of antenna 2
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Receilved Power and Path Loss Ratio
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Effective Area of Receiving Antenna

Effective Area = A, P, = Pe iA, =pEoW g(o, (I))
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Effective Area for Hertzian Dipole
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