OPTI 435/535 Midterm 2009 Solutions

Problem 1

The wavefront error is given by
W[r_, e_] = 0.00004 % r*4 - 0.00003 % r*3 % Cos[6]

0.00004 r* - 0.00003 r3 Cos [6]

Next calculate the power error in diopters

de[r_, e_]1 = FullSimplify[1000 * D[W[r, 6], r] / r]

r (0.16 r-0.09 Cos[6©])
Plot[r (0.16 r-0.09), {r, -2, 2}]
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Problem 2
o5l Astigmatic Decomposition =NECIEL X
Sphere Cylinder Pods J0 Ja5 M
Rl 1 2 40 0174 -0 585 2.000
Fe2 1 2 20 0500 1 866 2.000
Net 2.03 3.94 35.00 D674 -1.851 4.000
@ Plus Cylinder Form
9 Mirus Cylinder Foon -
i Caleulste | | Cancel
o5 Astigmatic Decomposition SHACH X
Sphere Cylinder Fods J0 Jah wl
Focl 1 2 40 0.174 0.585 2000
Fu2 1 2 30 -0.500 0866 2.000
Net 5.97 -3.94 125.00 0.674 -1.851 4.000

71 Plus Cylinder Fom

Calculate ][ Cancel

Problem 3

For a 1 mm spacing between the lenslets only the following coordinates pass through the pupil

pOints = {{_21 O}’ {_11 O}’ {01 O}s {11 O}, {21 O},

{-1,1}, {0, 1}, {1, 1}, {0, 2}, {-1, -1}, {0, -1}, {1, -1}, {0, -2}}

{{-2, 0}, {-1, 0}, {0, O}, {1, 0}, {2, 0}, {-1, 1},
{O’ l}! {11 1}7 {O’ 2}! {71’ 71}1 {07 ’1}1 {17 ’1}1 {07 ’2}}

The unaberrated spot pattern looks like
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ListPlot[points, AspectRatio -» 1, PlotMarkers -» {Automatic, Medium}]
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The spot shifts are given by Ax = —fd—and Ay = —fd—- For f = 24mmand W = -0.002 x?
X Yy

AX = -FxD[-0.002 x* X2, X]
Ay = -T*D[-0.002 + x"2, y]

0.004 fx

0

So Ay always equals zero and Ax is only dependent on the x position. Possible values for Ax are therefore

AX /. {F>24, x> -2}
AX /. {(F-24, x> -1}
AX /. {F-> 24, x> 0}
AX /. {(F>24, x> 1}
AX /. {F->24, x> 2}

-0.192
-0.096
0
0.096

0.192

The aberrated spots are then located at
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shiftedpoints =
{{-2-0.192, 0}, {-1-0.096, 0O}, {O, O}, {1+0.096, 0}, {2+0.192, 0}, {-1-0.096, 1},
{0, 1}, {1+0.096, 1}, {0, 2}, {-1-0.096, -1}, {0, -1}, {1+0.096, -1}, {0, -2}}

({-2.192, 0}, (-1.096, 0}, {0, 0}, {1.096, 0}, {(2.192, 0}, {-1.096, 1},
{0, 13, {1.0%96, 13, (O, 2}, {-1.096, -1}, {O, -1}, {1.096, -1}, {0, -2}}

ListPlot[{points, shiftedpoints}, AspectRatio -» 1, PlotMarkers -» {Automatic, Medium}]
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Problem 4

() Since the far point is in front of the eye, the person is near - sighted.
(b) The accommodative amplitude is 1/(Near Point in m) - 1/(Far Pointinm)= 2D-1D=1D.
(c) A -1 D lens will image infinity to their Far Point.



