Answer on Question #79566, Physics / Electromagnetism

A uniform plane wave of 100 kHz travelling in free space strikes a large block of a material having
€ = 4&o, L= 9o and o = 0 normal to the surface. If the incident magnetic field vector is given by

B=10°

cos(wt — By) Z tesla

write the complete expressions for the incident, reflected, and transmitted field vectors.

Solution:

When an electromagnetic wave travelling in one dielectric medium impinges on another

dielectric medium with a different intrinsic impedance, part of the incident wave is reflected and

part is transmitted.
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where T is the reflection coefficient, T - transmission coefficient,n = \/u/¢.

The incident wave fields:

(i)

I_Efl- has the magnitude
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(ii) We assume that the incident electric field is reflected with a reflection coefficient I and
transmitted with a transmitted with a transmission coefficient T . That implies that if the electric
field intensity of the incident, reflected and transmitted waves at the boundary (z = 0) are Eio, Ero
and Eq respectively, then Ero = lEijp and Exp =T Ejp .
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Using the general properties above, we conclude that ( S = - because wave propagates in
opposite direction)
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(iii)
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Answer:

Incident wave:
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Reflected wave:
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