Propagation of laser beams







A ray propagating
through this system







Ray Matrices For many optical components,

we can define 2 x 2 ray matrices.

An optical element’s effect on a ray is found by multiplying the ray
vector by the element’s ray matrix.
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Ray Matrices
as Derivatives
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Ray Matrix for a Curved Interface
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A thin lens is just two curved interfaces.

We'll neglect the glass in between (it's a
really thin lens!), and we'll take n, = 1.
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where: ‘l/f = (n—l)(l/Rl—l/Rz)‘ The Lens-Maker’s Formula




Ray Matrix for a Lens
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A system an object when B = 0.
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If an optical system lacks cylindrical
symmetry, we must analyze its x- and y-
directions separately: cylindrical lenses.

spherical lens
cylindrical lens only one transverse direction.
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E field amplitude changes along x,




E field amplitude changes along x,

o

E field envelope changes along z,
slowly compared to the wavelength
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R(z) = wave-front radius Beam radius w(z)
of curvature

Collimated region




on this circle,
I = constant

E amplitude of intensity [W/m?
electric field [V/m]

position x




w(z) =w, 1+(Z/ZR)2

R(Z)=Z+(Zfa /Z)

w(z)=arctan(z/ z,)
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