
OPTI 535 – Final        December 12, 2014 
                         
 
 
1. The wavelengths 480nm and 580nm are complementary colors for a white point with 

chromaticity coordinates (0.3155, 0.3211).  This means these two colors can be mixed to get 
neutral (gray) color.  If the spectrum entering the eye is written as 
 

        5801480  AABP  
 
Find the constants A and B which makes the chromaticity coordinates equal to the white 
point and has a value of Y = 100.  Hint: Use the chromaticity coordinates (x,y) to find A, 
then use the Tristimulus values to find B. 

 

 
 

The tristimulus values are given by 
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10016508129505801480

18701390205801480

1916300956405801480

 

 
The x chromaticity coordinate is given by 
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Solving for A gives A = 0.6. 
 
The Y tristimulus value is now 
 

  1004087060139020  ....BY  
 
which gives B = 231.797. 

 
2. Write 22 2 yyxx   in terms of Zernike polynomials, where 222

yx  .  The following 

trig identities may be useful: 
 

 222 sincoscos  
 cossinsin 22  

 coscoscos 343 3  
 3433 sinsinsin  

 
Convert to polar coordinates 
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3. An IOL manufacturer makes IOLs in a range of powers from 10D to 30D in steps of 0.5D.  

The SRK formula is used to calculate the required IOL power for a given eye.  The SRK 
formula is  

L.K.AIOL 5290  , 
where IOL is the IOL power in diopters, A is a constant provided by the manufacturer, K is 
the corneal power in diopters and L is the axial length of the eye in mm.  The manufacturer 
suggests an A-constant of 118 be used.  The corneal power is measured to be D43K  and 
the axial length of the eye is mm24L . 
 

 (a)  What is the closest available IOL power to the one predicted by the SRK formula? 
 

D 31924524390118 ...IOL  . 
The closest available lens is 19.5 D. 
 
(b)  If the cornea is considered a thin lens, where does the cornea alone form an image if 
no IOL is present? The object is at infinity. 
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The image formed by the cornea is 31.07 mm behind the cornea. 
 
(c)  Where does the IOL need to sit relative to the cornea in order to form a sharp image 
on the retina for an object at infinity? 
 
If d is the distance between the cornea and the IOL, then  
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Only the first answer makes sense, so the IOL is 5.24 mm behind the cornea. 


