Electromagnetics ||

Unit 7 : Potential Functions and Hertzian Dipole
Lecturer: Professor Jean-Fu Kiang

Text book: N. N. Rao, “Elements of Engineering
Electromagnetics,” sixth ed., Pearson, 2004.

aaaaaaaaaaaaaaaaaaaaaaaa

@@@@ Unless noted, the course materials are licensed under Creative Commons ¥ OpenCourseWar
TATEETE  Attribution-NonCommercial-ShareAlike 3.0 Taiwan (CC BY-NC-SA 3.0) T EARBBNEE




Wave Equation for Potential Function

In a homogeneous medium with £ and &

=—joB 5> VxE=—joVxA

x E

> Vx(E+ joA)=0—>E=—joA-VO (step2) _
— VV.-A-VZA=Kk*A- VO + ud
xH = joD+J = VxVxA ” JoeV D+ u

(V2 +k)DA=—-pd
jous(-V® — joA) + uJ (step 3) /h

erek® = 0’ ue
- VxVxA=VV.-A-V2A
=0—> B =VxA (step 1) let V- A = — joed Lorentz gauge

also VxA=B — A is unique
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HertzAian Dipole

J=12ll (F) (Amp/m?)
Hertzian dipole
— | - 0,1 = 0, Il = constant
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Solution of Vector Potential

J(F) =26(F) — A(T) = ZA(T)
(V2 + k) AT) = —ullS(r)
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Spherically symmetric
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Expression of Magnetic Field

ZK "/1” e — jkr
4ar

Z=rcosf—6sind

A= (fcos@ - ¢9S|n9)ﬂ|e”‘r

4rr
r rée rsin 6¢
Folya-t 1 | 2 o 2
7 4 r°sing aor o0 op
— jkr _
cosd -e*sing 0
;
:;/ZL”e‘““ 1+_i sin @
47Z'|’ Jkr aaaaaaaaaaaaaaaaaaaaaaaa

OpenCourseWare

fru RRBBGARRE S



Expression of Electric Field
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Approximation in the Far-field Region

. . 1
In the far-field region kr >1= e —0
Jkr
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J =1l (T) (Amp/m?)
Hertzian dipole
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