Lect. 10;: EM Waves Incident at Conductor

(Cheng 8-6)

What happens to EM waves normally incident at a perfect conductor?

No penetration (skin depth = 0)

&, 1y => Reflection
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Determine other fields if
Ei = XE, exp(—]fz)

MHi? Hi= Véexp(—jﬁz)
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Apply B.C. at z=0,

E, —E, =0

L

Ei(z=0)+E(z=0)=0

. E, =—%E, exp(jf2)

Other BC?
D2,n o Dl,n =Py & 52E2,n _glEl,n = Ps
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From E, = —XE, exp( j52)
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Total E—field forz <0

Etotal (Z) - E + Er = —EO eXp(—j,Bz) _YEO eXp(j,BZ) — —EO (—ZJ)SIn(IBz)
E oo (2,1) = XE, (=2 ) sin(Bz) exp( jeot)
Re| E e (2,1) | = XE, 25in(B2) sin(at)

|s this a wave?
=» Standing Wave!
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Total H-field forz < 0

— _ _ _E . _E _ _E
A, (2)=H +H =Y—exp(-jfz)+T—exp(jfz) =y2—cos(fz)
4 T m

A, (2,t) = 722" cos(pz) exp( joot)

T

Re| Hy (2,1) | = VZECOS(,BZ) cos(wt)

T

= Standing Wave (out of phase with E-field)
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Incident Wave Reflected Wave

E&M 2 (16/1) W.-Y. Choi




Lect. 10;: EM Waves Incident at Conductor

Total Wave
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EM Power propagation
P=ExH Poynting vector

: N Y
Average power density? PaV:ERe[ExH ]

E=E +E =XE(-2])sin(52)

_ _2E
H=H +H =y—=cos(5z)
J)

sin(fz)cos(fz)
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