
How You See – A Reading

How do you see? With your eyes, of course! Light bouncing off of objects such as clouds, houses, and trees enters your marvelous eyes and you see them. If there was no light, you wouldn't be able to see anything at all. Now, consider the light from a tree and how its image can be seen by a box-like pinhole projection system – a simple filmless “camera” that has waxed paper for a screen.
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Light, bouncing off the leaves, branches, and trunk of a tree, passes though the hole in the pinhole camera show in the picture to the left. Light from the leaf at the top of the tree passes through the pinhole and falls upon the bottom of the screen at the back of the camera. Similarly, light from the base of the tree strikes the top of the screen at the back of the camera. Light from all the other parts of the tree fall on their corresponding locations of the screen and an up-side-down image of the tree is formed. Note how the image is flipped from side to side as well. The image is “inverted”. 

If you have a very tiny hole, the image is quite clear, but very faint and difficult to see. To get a brighter image of the tree, you could punch a larger hole in the front of the camera. When you do this, however, the light from a leaf at the top of the tree would fall not only on the same point as before, but on many surrounding points as well. The image would become brighter but fuzzier. The image is said to be out of focus. 

The eye is an amazing instrument in that it doesn’t have a “pinhole;” rather, it has a lens. This lens allows us to see much more light. The lens focuses light on the back of they eye where nerves (rods and cones) pick up the light and send signals to the brain where they are interpreted as sight. It’s very interesting to note that the image formed by the lens on the back of the eye (the retina) is also inverted. The brain “flips over” the image when processing the signal from the eye’s light sensing rods and cones. Note that the “iris” (the colored surface) of the eye opens and closes to admit more and less light to the eye under varying light conditions. The bigger the opening in the iris (the pupil), the more light the eye can detect.

Glass lens (such as those in spectacles and telescopes) tend to be round and either thick in the middle and thin at the edge (a convex lens) or thin in the middle and thick at the edge (a concave lens). Convex and concave lenses have different properties. As you will learn, lenses can permit more light to enter a camera, and they can focus the light at the same time, producing bright, focused images. 
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