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217 PINHOLE OPTICS, Us. D) Souree
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only a small pencil of rays
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light from the source spreads
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Diffraction and Pinhole Optics

©)

218 DIFFRACTION LIMITS THE QUALITY OF PINHOLE OPTICS. These three images
of a bulb filament were made using pinholes with decreasing size. (A) When the pinhole
is relatively large, the image rays are not properly converged, and the image is blurred.
(B) Reducing the size of the pinhole improves the focus. (C) Reducing the size of the
pinhole further worsens the focus, due to diffraction. From Ruechardt, 1958.

Diffraction

« Two disadvantages to pinhole systems
. Light collecting power
. Diffraction

« Diffraction
. When light passes through a small aperture it does not travel in a straight
line
. Itisscattered in many directions
. Processiscalled diffraction and is a quantum effect

« Human vision

. Athigh light levels, pupil (aperture) is small and blurring is due to
diffraction

. Atlow light levels, pupil is open and blurring is due to lens imperfections
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The Human Eye

« Limitations of human
vision
. theimageisupside-
down!
. high resolution vision
only in the fovea

« only one small fovea in
man

« other animals (birds,
cheetas) have different
foveal organizations

. blind spot

Number of receptors (mm?
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Color Cameras

« Two types of color cameras
. threebuiltinfilters

« threeimages are collected through red, green and blue filters
« such cameras are 3x slower than comparable black and white

cameras

. 3 CCD arrays packed together, each sensitive to

different wavelengths of light
* more similar to human vision
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