
Parameters of a Laser Focus

Diffraction angle θ0,

Waist w0,

Depth of focus (Rayleigh range) z0:

θ0 =
w0

z0
=

2

kw0
, and z0 =

kw2
0

2
=

2

kθ2
0

ξ =
x

w0
, υ =

y

w0
, ρ =

r⊥
w0

, ς =
z

z0

Paraxial wave equation: ∇2
⊥ψ + 4i

∂ψ

∂ς
= 0

ψ = fe−fρ2
, f =

1

1 + iς
=

1− iς

1 + ς2
=

e−i tan−1 ς

√
1 + ς2
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Linearly Polarized Gaussian Laser Beam, A ∝ ψx̂
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Linearly Polarized Gaussian Laser Beam, A ∝ ψx̂
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Axicon Gaussian Laser Beam, A ∝ ψẑ
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Axicon Gaussian Laser Beam, A ∝ ψẑ
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