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Advantages: 15
e 100% throughput

e Implicit magnification...
effectively iwa =~ 1\ /D.

Disadvantages:
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e Diffraction effects limit
achievable contrast to 107°
for a pure pupil-mapping
system. 0
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n is the refractive index and

Q = —(h-1z
= S(R(7),7) + n(h(F) — h(R(F)))

Notes:

e the second expression for () is in fact independent of 7.

e for mirrors, put n = —1.

h(r)
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where () denotes the optical path length:

QT z,y) = \/(I —I)?+ (y = )% + (h(r) = h(F))* + n(Z — h(r) + h(7))

1 o
E AN 2miQ(7,r,0) /A dOd
)= [ Sy,

where

Q(r,r,0) = \/7‘2 — 2r7 cosf + 72 + (h(r) — h(7)2 + n(Z — h(r) + h(F)).

Double integrals are hard!
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Assuming a large separation between the lenses and that the lenses
are themselves thin, we get

\/7“2 — 2r7cos € + 72 + (h(r) — B(ff))2
r? — 2r7 cos 8 + 12

~ (h(r) - h(7) + 2

Fresnel uses this approximation in the exponential (and the “parax-
ial” approximation in the leading factor) to get the standard Fresnel
approximation:

N Qw2  (n—1)R(7) 72 o . (n=1)h(r) ~
Eout(r):/\_ZGﬂ—ZZ)‘—i_Qm A ™ AT o (2 2 N ) rdr.
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R(F)=aF  R(r)=r/a

_ L YA+ D=1/ — Q)
(n?—=1)(1—1/a) S

iy~ V@07 a1 — Q) ENES
(= 1)(a—1)

If n > 1, then both lenses are hyperbolic.

If n < 1, then both lenses are elliptical. e |
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We retain the paraxial approximation for the leading factor.

We can subtract an arbitrary constant from the () in the exponent.

Let's choose to subtract Q(7, R(7),0). We compute:

Q(f’rve)_Q(ﬁR(f)vO) = S(f,’l",@) ( ( )
S2(7,7,0) — S%(F, R(
S(7,r,0) + S(7, (f

Then, we simplify the numerator:

S2(7,r,0) — S%(7, R(7),0) = (r—R(f))(r+R( 7)) — f(rcos@ R( )
(h(r) — h(R(7)) < —2B(f)>.
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So far, everything is exact (except for the paraxial approximation).
The only other approximation is to replace S(7,r,6) in the de-
nominator with S(7, R(7),0) so that the denominator becomes just
25(7, R(7),0). Replacing the integral on 6 with the appropriate
Bessel function, we get a new approximation:

(2= R(M2+27R(F)+(h(r)—h(R(™M) ) (h(r)+h(R()—2k(7)) -
_ o2 2m< ( 2S(F,R(f),0)?\( )+y’(h(R(7"))_h(T))
Eout(T) ~ E e
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2nd Pupil Amplitude Map Lens profiles
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A 10 inch primary and a 2 inch secondary.

A DISASTER!
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