
HOW WIDE-FIELD TELESCOPES

WORK

(WHEN THEY DO)
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Moments of Point Spread Function

z′ = x′ + iy′

S(x, y) ≡

∫

dx′dy′I(x′, y′) |z′|2
∫

dx′dy′I(x′, y′)

Q(x, y) ≡

∫

dx′dy′I(x′, y′) z′2
∫

dx′dy′I(x′, y′)
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GENERIC MISALIGNMENT ABERRATION PATTERNS



One would assume that the

problem of keeping a three

mirror telescope aligned has

long since been solved.





primary mirror 0 tilts + 0 decenters

secondary mirror 2 tilts + 2 decenters

tertiary mirror 2 tilts + 2 decenters



GENERIC MISALIGNMENT ABERRATION PATTERNS
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z′ = x′ + iy′
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Moments from Aberrations

S(x, y) = 2

(

d +
4

3
s

)2

+ 2|a|2 +
2

3
|c|2 +

4

9
s2

Q(x, y) = 4

(

d +
4

3
s

)

a +
1

3
c2

defocus d; spherical s; astigmatism a; coma c













How do the power series ex-

pansions of wavefront on a

pupil and time delay in the

plane of a lens differ from each

other?



Polynomial Expansion of Wavefront
in Polar Coordinates (ρ, θ)

optics lensing
radial angular name name

ρ0 1 piston time delay
ρ1 sin θ; cos θ tilt deflection
ρ2 1 defocus (magnification)−1

ρ2 sin 2θ; cos 2θ astigmatism shear
ρ3 sin θ; cos θ coma 1-flexion
ρ3 sin 3θ; cos 3θ trefoil 3-flexion


