OPTI 535 Final Exam December 12, 2007

1. The Munnerlyn formula describes the shape of the post-LASIK cornea. Over the central
optical zone, the cornea can be approximated as a sphere of radius R1. Outside the optical zone,
the cornea is a sphere of radius R2. For R1 =8 mm, R2 = 7.8 mm and an optical zone diameter
of 6 mm, the sag of the cornea is given by

£(r) = 8—+/8%—r? forr<3.0mm
N 7.8-4782—r24+c forr>3.0mm

(a) Find the constant C such that the cornea is continuous at r =3 mm.

(b) What is the axial power of the cornea as a function of r? Assume ny = 1.3375.
(c) What is the instanteous power of the cornea as a function of r?

(d) Plot the results of parts b and c

2. Alvarez’s student William Humphrey patented a variable power cylinder lens similar to his
mentor’s variable power spherical lens. One form of these lenses is given by

X3
t= A{?—xy2}+ny
Represent this surface as a set of Zernike polynomials. (You can assume x and y are normalized
coordinates.
3. The local planetarium is showing a Laser Floyd show. The have three lasers to create the
special effects. The wavelengths of these lasers are 480 nm, 540 nm and 630 nm and each laser
has the same maximum power.
(a) What are the chromaticity coordinates of each laser?
(b) The three laser spots are overlapped to create a new color. If the blue laser puts out 1 Watt,

what powers do the red and green lasers need to put out to create a white spot? Assume the
equal energy white (xw = 0.33, yw = 0.33).
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