
formulae cheat-sheet for simple models

1 Generic properties of Fourier Transform

• linearity (addition): FT [f + g] = FT [f ] + FT [g],

• translation (shift): FT [f(x− x0, y − y0)] = FT [f ](u, v)× e2iπ,(ux0+vy0),

• similarity (zoom and shrink): FT [f(αx, βy)] = 1
αβ
FT [f ](u

α
, v
β
),

• convolution (“blurring”): FT [f ⊗ g] = FT [f ]× FT [g],

• ∞ limit (“small” details): FT [f ]
∞7−→ 0,

• 0 limit (“large” details): FT [f ]
07−→ 1.

• (u,v) symmetry: if f is a real function, the modulus of FT [f ] is an even function
and the phase of FT [f ] is an odd function.

2 Generic models

Shape Brightness distribution Visibility

Point source δ(−→x ) 1

Background I0

{
1 if ρ = 0
0 otherwise

Binary star I0 [δ(
−→x ) +Rδ(−→x −−→x0)]

√
1+R2+2R cos

(
2π−→ρ ·−→x0

λ

)
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Gauss I0

√
4 ln(2�)

π
× e
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4 ln 2

Uniform disk

{
4

π�2 if r < �
2

0 otherwise

2J1(π�ρ)
π�ρ

Ring 1
π�δ

(
r − �

2

)
J0(π�ρ)

Exponential e−k0r, k0 ≥ 0
k20

1+k20ρ
2

Any circular object I(r) 2π
∫∞
0
I(r)J0(2πrρ)rdr

Pixel (image brick)

{
1
lL

if x < l and y < L
0 otherwise

sin(πxl) sin(πyL)
π2xylL

Limb-darkened disk (linear)

{
I0[1− uλ(1− µ)] if r < �

2

µ = cos(2r/�)
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β
3 )

2

α = 1− uλ
β = ulλ
x = πθLD

B
λ

� = either the diameter for a ring or uniform disk, or FWHM. r or −→s represent the
angles in the image plane. ρ = B

λ
or −→ρ are the spatial frequencies.
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