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Topics for Today

• Optical illusion

• Pretty picture

• Fresnel Lenses

• Aberrations

• Cameras

• Quiz
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Fresnel lens principle
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Fresnel lens applications
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Traffic
light

• Fresnel lens images
scene onto ground
glass screen at ~
focal distance

• Light source
illuminates ground
glass

• Mask the screen to
block light that
would go to
undesired locations



2003 May 1 80B-Light 8

Aberrations

• Chromatic Aberration

• Spherical Aberration

• Field angle effects (off-axis aberrations)
– Field curvature
– Coma
– Astigmatism
– Distortion
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Chromatic aberration and
doublets
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Spherical aberration from a lens
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Spherical aberration from a
concave mirror
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Parabolic mirrors have no
spherical aberration (on axis)
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Ellipsoidal reflector
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Spherical aberration in glass of
water
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Field curvature from lens
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Comatic aberration
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Astigmatism aberration
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Distortion

• Upper image shows barrel
distortions

• Lower image shows
pincushion distortion
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Camera

• Key components
of a camera
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What is a camera?

– light tight box:  This keeps out stray light so only the desired light
gets to the film

– lens:  This gathers the incident light and focuses it onto the film
– viewfinder:  This allows the person to see what they are taking a

picture of and compose and focus the image properly
– focus mechanism: This allows the focal position of the camera to

be adjusted so the image of the desired object ends up on the film
plane.  As distance to object varies, focus changes.

– diaphragm:  This adjustable device controls the amount of light
that gets into the camera and hence to the film

– shutter:  This controls the length of the exposure; how much time
light is admitted to the film

– film plane / focal plane:  Where the film must be accurately placed
to match the in focus image the camera lens has made

– Film:  The light sensitive material used to record the image.
Commonly film, but more recently other solid state detectors
replace film
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• Depth of
focus

• Depth of
field
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Single lens
reflex camera

• Key
components
of an SLR



Focusing onto a
screen

• Biprisms will shift an
out of focus image,
opposite directions for
each prism, by an
amount proportional
to the defocus


