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major elements oy the eye

optic

retina / nerve



Similarity of function
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lens < > cornea and lens
iris diaphragm < > iris
film < > retina




The pupil opens more
1f more light 1s needed.

The major function of
ir1s 1s to control the
amount of light
entering the eye




But which camera component 1s essential
for forming an
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Image forming devices were used for many
years as an aid to drawing -- long before the
invention of film.

The important component 1s the lens!
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Would you have an image if
you got rid of the lens?



No -- hecause light from various
parts of the object would overiap
on the back of the camera.
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A, Two point sources of light
focused at two separate points on
opposite sides of the lens. B, For-
mation of an image by a convex
spherical lans.



Bt an fmage ean be tormed without a lens
1Y 6ne Uses a pinnele.

cloth to cover pinhole
the pinhole /
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Through air, light travels 1n straight lines.

The pinhole only allows light from specific locations
of the object to reach specific locations of the back
wall of the camera.
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Providing the image with lots of light
is the magic of the lens.

Light travels 1n straight lines,
but will change directions when

/’ i; Zggc;; .(or leaves) a different
" | glass This is called
all refraction

Refractive power 1s measured in terms of
diopters!




A wedge of glass (prism)
can bend the light substantially...

... and a lens 1s like
a double prism.

What kind of lens 1s this, convex or
concave ? Fig. 49-2 & 49-3
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Light from
distant source BRcatk gl
Figure 49-2

Bending of light rays at each surface of a convex spherical lens,
showing that parallel light rays are focused to a focal point

Light from
distant source

Figure 49-3

Bending of light rays at each surface of a concave spherical lens,
showing that parallel light rays are divergeal



The curvature of the lens 1s designed to bend the
light arriving from a given part of the object, so
that 1t goes only to one location on the back wall
of the camera.
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So the lens provides the image with much more light
than does the pinhole.



There 1s a cost to this magic.

With a pinhole, the image
is in sharp focus for an object
that lies at any distance.....
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... for the lens, the location of
sharp focus may not match

the distance to the back of the
camera. ‘
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For most distances,
the image will be out of focus.
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Thus, to adjust for the

distance of the object, the AY
lens of a camera 1s moved until the L

image 1s in focus...

...and 1n the eye the shape of
the lens 1s changed.

fjocusing
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Mechanism of

Accommodation (focusing)
— Fig. 49-10

Meridional
fihers

— 70 suspensory ligaments
— Ciliary muscle

Py
» Meridional fibers T indion hers
 Circular fibers
— Stimulation of o o
parasympathetic nerves - s
contracts the ciliary
muscle

Figure 4910

Mechanism of accommodation (focusing).



