Maxwell’s Equations
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Wave Equation

Helmholtz Wave Equation

- 2 u = disturbance
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v = velocity
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C, = 299,792,458 m/s
n = refractive index

Solution to Wave Equation
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Electromagnetics and Photonics
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Plane Waves

Wave Vector
Conveys

inside medium

Polarization
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Linear PoIarization (LP)
Test: o=

iy

LP 45°
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Circular Polarization (CP)

~ LCP
Right-Hand CP (RCP): o6=+90°
Left-Hand CP (LCP): ©=-90°

Elliptical Polarization (EP)

Test: 6=+90°and E; = E,

Test: not LP or CP

LP and CP are just special cases of EP.
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Time-Domain

E(t)= Iscos(a)t—IZo f)
Frequency-Domain
E(w)= I5exp(—jIZo f)

Also conveys
refractive index n

k N when frequency
is known.

In vacuum.
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Loss Tangent
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Propagation Constant
y=a+jf E(z)=Ee™”
Attenuation Coefficient
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Absorption Coefficient
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Waves can only do 2.5 things:

Pure Oscillation Pure Decay
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Relation Between
E&H

Directionality: E L k LH
Magnetic Field
= K x P

H = —jkerF
(w) = ” exp( j r)
Impedance
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Poincaré Sphere
All polarizations

map to a point S RCP

on the Poincaré
sphere.
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Opp05|te sides
indicate orthogonal !




