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The Diffraction Efficiency of a Square-Wave Transmission Grating:

t(x) = b + a sqsin (2πfx)
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The Diffraction Efficiency of a Square-Wave Phase Grating:

φ(x) = φ0 + ∆φ sqsin (2πfx) DE0 = cos2 ∆φ
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The Diffraction Efficiency of a Sinusoidal Transmission Grating:

t(x) = b + a sin (2πfx)

DE+1 = DE-1 =
a
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DEm = ±2, ±3… = 0
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The Diffraction Efficiency of a Sinusoidal Phase Grating:

DE+1 = DE-1 = J12(∆φ )

DE0 = J02(∆φ)

DE+1, MAX  = 33.8%

φ(x) = φ0 + ∆φ sin (2πfx)
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@∆φ = 1.86 = 0.59π = 107°

The Diffraction Efficiency of a Generalized (complex transmittance) Grating:
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t(x) = tavg + δt(x) DE0 =  tavg  2 DE+1, MAX = 100%

DE+1 = power spectrum component

DEm
m≠ 0
∑ = t(x) 2 − DE0 = 2

≡ var t = σt2

δt

note: These all assume that the grating is “optically thin.”  That is, that Q = 2π λ thickness

n d2  cos θ0
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