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Index Ellipsoid (1)

Surface of constant energy density:
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Wave equation:
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Index Ellipsoid (2)

Transverse impermeability tensor:
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Wave equation:

Index ellipsoid:
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Phase Velocity, Group Velocity, and Energy Velocity

Phase velocity: Vv, = %s
Group velocity: Vv, =V, o(K)

. < Poynting vector
Vel f flow: Ve =— i
elocity of energy tlow U <« Energy density

Monochromatic plane waves: — &k — Jw, JE, & SH
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Group Velocity and Energy Velocity

Continued: 1
—> d(-(ExH):da)E(E-gE+H-yH)

— K-S =0owU
— 5a)=6k-§
U
—> ow=0K-V, < ow=(V,o-K) =V K
Equivalence of group velocity and energy velocity:
—> V, =V,

Relationship between the Poynting vector and the normal surface:
— ok'// normal surface
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— ExH L normal surface



Classification of Anisotropic Media

Anisotropic media:

nn 0 O n, =n, =n, — Isotropic
£=¢&| 0 n; 0] 4n,=n, #n, >Uniaxial
0 0 n’ n, #n, #n, — Biaxial

Shape of normal surface:  k;YZ +k;ZX +k;XY —XYZ =0
k-k plane: > k, =0 — k;YZ+k;XY -XYZ=0
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Optical Waves in Crystals, A. Yarivand P. Yeh, 1984.




