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Topics for Today

• Total eclipse of the moon 15 May 2003!!!

• Status of field trip (16 may)

• review research/term papers

• Optical illusion

• Atmospheric picture

• Principles of vision

• Optical instruments
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Total eclipse of moon

• Start of partial eclipse (enter penumbra)  19:03

• Total eclipse starts (enter umbra)  20:14

• Sunset  20:15

• Mid-eclipse  20:40

• Total eclipse ends (exit umbra)  21:07

• Partial eclipse ends (exit penumbra)  22:18
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Research papers

• I need your subject and I need to approve it

• So far,  25 paper subjects have been approved!

• Paper must include observations or actual
measurements of experimental tests

• Process
– Select subject
– Get subject approved
– Make outline of your planned paper with desired measurements
– Write draft of paper, emphasizing the data
– Bring draft to class on 15may, for review by class (we will break

up into small groups and pass around drafts for comment by
students)
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Vision

• Many animals have light sensors

• These vision systems  vary greatly in complexity
– Angular resolution
– Number of light sensors
– Wavelength range of sensors
– Number of kinds of wavelength sensors
– Wavelength sensitivitites of sensors (color vision)

• Human vision is extremely sophisticated

• Beyond the optics, the processing of the information is
complex and only partially understood
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Eye and brain
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Eye system
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Eye and camera
optics

• Many elements of the human
vision system match those of
cameras

– pupil
– iris
– Lens
– Focussing system
– Image plane
– Light sensors

– aberrations
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Fundus

• The retina needs to be
supplied with blood

• Fundus camera shows
the retina, and if dyed,
shows the blood
vessels too

• Note the lack of blood
vessels over the fovea
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Cone mosaic
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Mosaic in periphery
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Find your blind spot
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 Retina Cross Section Retina Cross Section

Rod

Cone

Horizontal Cell

Bipolar Cell
Amacrine Cell

Ganglion Cell

Pigment Epithelium

> 200 > 200 µµmm
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Detail of Hugh of St. Cher, painted in 1352 by
Crivelli

Detail of Death of the Virgin painted
between 1400 and 1410 by the Master of
Heiligenkreuz
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Giovanpattista della PortaGiovanpattista della Porta, August, August
16091609

The earliest known illustration of aThe earliest known illustration of a
telescopetelescope
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1604:1604: Kepler Kepler explains optics of near- and far- explains optics of near- and far-

sightednesssightedness

Kepler
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“Now, it is not too much to say that if an
optician wanted to sell me an instrument
which had all these defects, I should think
myself quite justified in blaming his
carelessness in the strongest terms and
giving him back his instrument”

Helmholtz (1881) on the eye’s optics.
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5 arc min

human (JW)human (JW) human (AN)human (AN) macaquemacaque

L 75.8%
M  20%
S  4.2%

L/M = 3.79

L 50.6%
M  44.2%
S  5.2%

L/M = 1.14

L 53.4%
M  38%
S  8.6%

L/M = 1.40
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View of Lunar EclipseView of Lunar Eclipse



pupil images

followed by 

psfs for changing pupil size

PSF Changes with Pupil SizePSF Changes with Pupil Size

1 mm 2 mm 3 mm 4 mm

5 mm 6 mm 7 mm
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Perfect Eye

Aberrated Eye

Why Correct the Eye’sWhy Correct the Eye’s
Optics?Optics?
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Perfect Eye

Aberrated Eye

Why Correct the Eye’sWhy Correct the Eye’s
Optics?Optics?


