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Wave Equations in Quadratic Index Media (1)

Maxwell’s equations: B
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Isotropic, non-magnetic, charge-free, and current-free medium:
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Quadratic index media:
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Wave Equations in Quadratic Index Media (2)

Scalar-wave approximation:

VE+K?*(r)E=0 No azimuthal variation:
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Trial solution:




Gaussian Beams in a Homogeneous Medium (1)

For a homogeneous medium: — k, =0
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Scalar-wave solution:
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Gaussian Beams in a Homogeneous Medium (2)

Scalar-wave solution:
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Gaussian beam solution:
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Gaussian Beams in a Homogeneous Medium (3)

Gaussian beam: 1 e
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Spherical wave:
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Energy propagation and angular beam spread:
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Fundamental Gaussian Beam in a LL Medium

For a lenslike medium: — k, #0
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Complex beam radius:




High-Order Gaussian Beam Modes

Scalar-wave approximation:
V’E+K?*(r)E=0
o° o° 0° 0
= + +
oz ox* oy® oz’
— Viy —2iky' —kk,r’y =0

— V2 =V’+

For a homogeneous medium: = kK, =0
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For a lenslike medium: —> k, #0
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