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CHAPTER 11
Radiation by Systems and Point Particles

Lecture #2 on Radiation

How are E.M. waves created?
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11.1 E. M. radiation by systems: the harmonic
formalism

THE ANGULAR DISTRIBUTION OF RADIATED
POWER, IN THE FAR ZONE
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EXAMPLE 1: A CIRCULAR LOOP OF ALTERNATING
CURRENT
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Fig. 11.2 Harmonic current loop in the xy-plane.
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wa- SCANEX1b

3= Integrate[Sin[x] »Cos[A*Cos[x]], {x, ©, 2Pi}]
Integrate[Sin[x] *Sin[A+=Cos[x]], {x, ®, 2Pi}]
Integrate[Cos[x] *Cos[A+xCos[x]], {xs ®, 2Pi}]
Integrate[Cos[x] *Sin[A+xCos[x]], {xs B, 2Pi}]
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A limiting case —
For ka < 1, approximate J; (x) ~ ; X ;
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Fig. 11.3 Radiation pattern due to current loop of radius a,

when ka = 1.
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- PLOt[{

BesselJ[1l, 0.5%xSin[6xPi/180]]72,
BesselJ[1, 1.0xSin[6xPi/180]]"2,
BesselJ[1l, 2.0xSin[6xPi/180]] 72},

{6, 0, 180},

PlotStyle -> Thickness[0.01], ImageSize » 768,

BaseStyle - 24]
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ws- LL = @425
RevolutionPlot3D]
{Sin[©] *BesselJ[1, 0.5%xSin[6]],
Cos[6] »Besselld[1, 0.5%xSin[6]]}, {6, O, Pi},
PlotRange » {{-11, 11}, {-11, 113}, {-11, 11}3},
ImageSize - Large]
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EXAMPLE 2 : ACENTER - FED LINEAR ANTENNA
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Fig. 11.4 Radiation pattern for 3.832 < ka < 7.016.

The Mathematica command Revolution-
Plot3D can make figures like this.
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Homework Assignment #6

Problem 6-5 :
Exercise 11.1.1 = the center-fed linear antenna

Problem 6-6 :
Exercise 11.1.3 = power radiated by an alternat-
ing current in a long straight wire

See the solutions on the course web site.




