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PHY 712 Electrodynamics
10-10:50 AM  MWF  Olin 103

Notes on Lecture 24:
Radiation from time harmonic sources 

Chap. 9 (Sec. 9.1-9.4)

A. Discussion of course schedule 

B. Review of Lecture 22 – radiation from time 
harmonic localized microscopic sources

C. Radiation from time harmonic macroscopic 
sources
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Tentative schedule for PHY 712
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Questions for discussion –
1. Preferences for presentations

A. 3 presentations/day for 2 days
B. 2 presentations/day for 3 days

2. Timing of presentations
A. Last full week of classes
B. Earlier?
C. Other?
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Homework assignment from this lecture
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Formulation of Maxwell’s equations in terms of vector and 
scalar potentials
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Formulation of Maxwell’s equations in terms of vector and 
scalar potentials -- continued
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Formulation of Maxwell’s equations in terms of vector and 
scalar potentials -- continued
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equations for the scalar and 
vector potentials.
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Solution of Maxwell’s equations in the Lorenz gauge -- continued
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Electromagnetic waves from time harmonic sources
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Note that this is a very different situation from that 
considered in for Liénard-Wiechert radiation.
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Electromagnetic waves from time harmonic sources – 
continued:

After evaluating time integral.
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Example radiation source  -- exact results for r>>R:
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Example radiation source – continued --
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Example of radiation source
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More details --
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Example continued
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Electromagnetic waves from time harmonic sources – continued:
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Note:  in this case we have assumed a restricted  extent 
of the source such that  kr’<<1 for all r’ with significant 
charge/current density.
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Electromagnetic waves from time harmonic sources – 
 considering the dipole approximation:
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Properties of dipole radiation field for kr >>1:
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Now consider an alternative approach to the spherical Bessel 
function expansion (neglecting the homogeneous solutions --
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in the limit kr  ∞.
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Other time harmonic 
radiation sources 
analyzed using the 
``alternative approach’’

Linear center-fed antenna
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Alternative approach – linear center-fed antenna continued
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Alternative approach – linear center-fed antenna continued
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Alternative approach – linear center-fed antenna continued
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Interesting patterns for special values of kd
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Some details --

kd=π 2π 3π 4π 5π

Polar plot:
Angle indicates 
values of theta

Radius indicates 
value scaled to 1.

θ
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