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S1. The Field Amplitude in 2 Dimensions
For a single system geometry and energy, the angular spectrum method, [1], is used to derive

the field amplitude, U(x), for a plane wave source. The Fresnel scaling theorem, [2], is used to
scale the field from that of a plane wave source to that of a point-source. Following the angular
spectrum method, the angular spectrum immediately following the MPG can be found by taking
the Fourier transform of the transmission function, shown in Equation S1. The angular spectrum
is shown in Equation S2.
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A(fx, fy, z = 0) = F (T (x, y))

A(fx, fy, z = 0) = δ(fx)δ(fy) + αxαy sinc(αxpxfx) sinc(αypyfy) (β(fx, fy)− γ(fx, fy))
(S2)

where,
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The angular spectrum can then be propagated to the detector,

A(fx, fy, z) = A(fx, fy, z = 0) ejkz exp
(
−jπλz(f2

x + f2
y )
)
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And the field is calculated,

U(x, y, z) = F−1 (A(fx, fy, z))

= ejkz(1 + U1(x, y, z)− U2(x, y, z))
(S6)

U1(x, y, z) and U2(x, y, z) are derived from the propagation of β(fx, fy) and γ(fx, fy), respec-
tively. The x- and y-components of each term can be represented separately using matrix multi-
plication, [
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where the x-components are
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B1x(m,n, z) = A1x(m,n, z) exp (−jπn) (S14)
B2x(n, z) = A2x exp (−jπn) (S15)

and the y-components are
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By(l, z) = Ay(l, y, z) exp (−jπl) (S19)

Finally, the Fresnel scaling theorem can be applied by scaling x, y, and z by the point-source
magnification factor, M = L1+z

L1
,
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It should be noted that there are additional phase and amplitude multiplicative factors intro-
duced by the Fresnel scaling theorem that we do not consider for the purposes of this study, since
the phase factors disappear when calculating the intensity and the amplitude factors do not affect
the visibility.

S2. The Field Intensity and the l = 0 Approximation
The field intensity can be calculated as simply the square of the amplitude.

I(x, y, z) = |U(x, y, z, )|2= U(x, y, z)U∗(x, y, z) (S20)

Since the detector will blur the y-harmonics due to the relatively small py, the detector intensity
will be well approximated by the l = 0 harmonic, analogous to the n = 0 approximation present
in [3]. To simplify this, we will represent the field amplitude from Equation S6 using only the
y-harmonics (ignoring the eikz which disappears in the intensity). The l = 0 approximation must
be taken in the intensity, not the amplitude, but representing the field amplitude in this way will
simplify the calculations. The l = 0 harmonic has the primary benefit of greatly reducing the
required computations, since the intensity is reduced to 1 dimension while maintaining the effects
caused by the staggering of the grating bars.
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where,

c(l, x, z) = UAx(x, z)Ay(l) + UBx(x, z)By(l) (S22)
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The intensity can then be calculated:
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where,

d(l, x, z) = c(l, x, z) ⋆ c∗(−l, x, z) (S26)

The l = 0 approximation is then taken,

I(x, y, z) ≈ 1 + c(0, x, z) + c∗(0, x, z) + d(0, x, z) (S27)

c(0, x, z) and c∗(0, x, z) are easy to compute by recognizing that Ay(0) = By(0) = αy, whereas
d(0, x, z) can be easily computed,
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s(l) = Ay(−l) ⋆ A∗
y(−l) = α2

y sinc (−αyl)
2 (S29)

The l = 0 approximation greatly reduces the computation required and is only valid if M ∗py is
significantly less than the pixel size. Notably, this does not fully remove the effect of staggering on
the fringes. The intensity profile still depends on αy, meaning the fringe visibility will also depend
on it.
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