Check Your Eyes

Fig. 6 A nearsnghted eyg is shown with the foca} polnt between Lhe lens and

the retina. The sense of motion is reversed on oppos:te sndes Qf the focai point.

FAnsmrEa

Fag A farssghl.ed eye is shown With the focal point behmd the retina. Since .

the retina and the source ofmouon are on the same side of the foca) point,
there is no reversal, : -
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PErsee b e Cmisss e,

As a second example | would like to descnbe how laser llght rnay;
be used to check the eyes;ght of an md:v:dual Whule workmg with
an expanded laser beam, we exploned some of the many fascmanng:
phenomena that occur with coherent light, One was particularly in-.

* triguing and has become a del:ght for visitors and ssaff alike. When
“laser light is reflected from a dnfmse surface it appears gramy. much-

like sandpaper. The grainy texture resuits from the mterference of
light comiing from different parts of the diffuse surface The position
of the eye, more specifically the retina, determines whether the in-

‘terference is constructive or destrucuvc, resultmg in brlght or dark

spots respectively.

The practical expenmenr ATaser beam is cxpanded and pomted
toward a piece of paper to make a spotséveral centimeters in diameter.
The spot is observed from a distance in excess of | m, The grainy
texture, resulting from mterfemnce w:ll be easily visible :egardless :
of eyesight. A sideways swaymg mot:on of the observer will cause
the interference pattern to move across the retina. It is best 10 ob-.

© serve with each eye individually, cuppmg the other eye carefully to
- avoid distorting the lens. If the grains appear to be moving in adirec-
tion opposite to the swaying motion, the observing eye is nearsnghted .

and visa versa for a farsighted eye. Should the vision becorrec,! for
the color of the laser, the grains wili appear to be movmg randomty.
For an astigmatic eye, the grains. will move dlagonally across the
retina in response to a horizontal swaying motion.

anures 6, 7, and 8 illustrate the reason for the above descr;bed' )
behavior. In the case of nearsightedness, the focal point is in front
of the retina gnd any sense of motion is reverscd The reverse applies
for farsightedness. In the case of asugmansm the eye is radially not
symmetric and thus does not preserve the plane i in-which thie motion
takes place. This translates a honzomal mouon mw one wh:ch in-
cludes a vertical comporient. N

The eye, like other lenses, suffers from chromanc aberranon (see
Fig. 9) and will focus blue light closest to the lens and red furthest
from it. If a red Iaser is used for the examination and the subject
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Fig. 8 A farsighted eye is shown. The chromatic aberration is evident by |
-the different focal point for the blue and red light rays. The figure also illus-
trates astigmatism for blue light but not for red light, as was implied for some

observers.

has correct vision, the test will indicate farsightedness. The exami-
_nation shouid of course be performed with and without corrective

lenses to ascertain if the correction is sufficient. If sever) colors
of laser light, preferably blue, green, and red, are available, the eye
- tests become more interesting and precise. In that case bluc and red -

should indicate near and farsightedness respectively, greea should
‘be correct vision. In addition to the chromatic aberration of the eye,
the asymmetry can also be color sensitive. On several occasions we
have found a person with glasses that were corrected for astigmatism,

but by testing them without their glasses, we found that the person

did not have astigmatism in the red. Further testing with their cor-
Fective lenses on-would siow astigmatism in the red. Retesting by

their opticians confirmed their astigmatism in the center of the Visi-

bie spectrum and their need for lenses with correction for astigmatisim,
We have also found people that were clearly astigmatic in the red,
but according to their opticians they needed no sorrection for astig-
matism. We conclude that optical asymmetry of the eye can be quite
different in different parts of the spectnim (Fig. 8). In the vast majority
of cases, however, our diagfiosis in the red agrees with the prescrip-

trum, ]
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tion obtained from opticians who test in the center of the optical spec-

Fig. 9. The focal points for this €ye are placed 10 show their relative positions
in an eye needing no correction for perfect vision. Light from the middie

- of the spectrum is green and focuses on the retifia, while blue and red focus

in front of and behind the tetina, respectively.




