PHYS 3038 Optics
L9 Propagation of Light
Reading Material: Ch4
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Light in Bulk (Dielectric) Matter
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Dispersion (Dielectric)
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Refraction

n;BD = n,AE
Incident medium

n;AD sin 8; = n,AD sin 6,

n; sin 8; = n; sin 6;

Transmitting medium -



Refraction

Rays from the submerged
portion of the pencil bend
on leaving the water as
they rise toward the
viewer. (Photo by E.H.)




Figure 4.38 Plane waves incident on the boundary between two
homogeneous, isotropic, lossless dielectric media.

Boundary conditions at the interface: y=b
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EM Approach

E; = Ej expli(k; - ¥ — wt)]
E’r = E’ro exp[i(kr = (i Ar (pr)]

— -

E, = Eygexpli(ky - 7 — wt + ¢)]

!

ﬁnx(§i+ _}) = L, %,
U - (Ei + Er) — - I



Reflection and
Refraction Laws
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Figure 4.38 Plane waves incident on the boundary between two =>
homogeneous, isotropic,vlossless dielectric media. Et = EtO eXp[l(kt . 'r' — wt -|— (pt)]
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Reflection and
Refraction Laws

nikox sin 8;=n;kyx sin 6,,.=n;kyx sin 6;

0i=9r

Figure 4.38 Plane waves incident on the boundary between two
- - homogeneous, isotropic, lossless dielectric media.
n; sin 6;=n; sin 6,

nikob cos 8;=—n;kyb cos 8, + @,.=n kb cos 0, + @,



Fresnel Equations: Amplitudes



Case 1: E perpendicular to the plane-of-incidence
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Case 1: E perpendicular to the plane-of-incidence
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Case 2: E parallel to the plane-of-incidence
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Snell’s Laws and Fresnel Egs.
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Amplitude Coefficients
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Amphtude coefficients
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Amplitude coefficients
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Reflectance & Transmittance
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Reflectance & Transmittance
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4.7 Total Internal Reﬂectlon
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Total Internal reflection




4.7.1 Evanescent Wave
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