ElectroMagnetic \Waves

Reflection and Refraction: at
Dielectric Boundarys

Dielectric Guided! Waves




Remember Geometric OpLics

«

Light will minimize the Some reflects
optical path-lengtn T away.

Opticall path length is ene

Way. of minimizing| the, time
it takes for'light to travel
from "A” to "B’ in two

. . . @,
Separate ISetrepic, uniform

dielectric media.

LW VOu have done i calcutaton




Geometric Optics Questions

Why does LLight take the, path of least time?

Put another way:
Why: is there refraction?
Why: is the angle; off incidence equal to the angle of

reflection?

[How: much! light gets reflected away: at the
Interface?




Can the Theory. of
Electrcity ana Magnetism

Provide some; of the answers?
What can J. C. Maxwell teach us?




Maxwell's Equiations in Matter:

Linear Media




Maxwell's Equiations in Matter:

TR hlllﬂl'iﬂns “es““




Wave Energy: and Power

A




Maxwell's Equiations in Matter:

Flane-wave d01utions




Boundary: between 1 and 2

1

Incident and reflected waves
on one side.

Transmitted waves on the other’




Boundary Conditions: E-Field




Boundary Conditions: B-Field




Boundary Conditions: E-Field




Assume materials are essentially non-magnetic.

Meaning U = Y,

Board-work!

Show what these mean fior noermal
and' ebligue incidence

[leave up previous slide; as
reminder off Boundary conditions.




Ratio off Electric Eields

(& the magnetic fields too)
Amplitude Ratio Plot
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Ratio off Power' Densities

Power Ratio Plot
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This  was the Hard Case

Tihe other Polarization, with E
entirely’ parallel to the interface; 1
leave to the Problem; sets.




Summary

Brewstersiangle tanbr = ns/m;

Electric field amplitude transmission; and
reflection ratios look al lot like: our
transmission like ratios.

Tiotal internal reflection

ProdUces ani evenescent wave'

This wWave does not propogate; away. firom: the
peundary, enly along it:




