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Read following sentences and answer the questions below.

Light enters the eye through the cornea; we have already discussed how it is bent and
is imaged on a layer called the retina in the back of the eye, so that diffrent parts of
the retina receive light from different parts of the visual field outside. The retina is not
absolutely uniform: there is a place, a spot, in the center of our field of view which we
use when we are trying to see things very carefully, and at which we have the greatest
acuity of vision; it is calld the fovea or macula. The side parts of the eye, as we can
immediately appreciate from our experience in looking at things, are not as effective for
seeing detail as is the center of the eye. There is also a spot in the retina where the nerves
carrying all the imformation run out; that is a blind spot. There is no sensitive part of
the retina here, and it is possible to demonstrate that if we close, say, the left eye and
look straight at something, and then move a finger or another small object slowly out of
the field of view it suddenly disappears somewhere. The only practical use of this fact
that we know of is that some physiologist became quite a favorite in the court of a king of
France by pointing this out of him; in the boring sessions that he had with his courtiers,
the king could amuse himself by “ cutting off their heads” by looking at one and watching
another’s head disappear.

Figure A (which will be a question) shows a magnified view of the inside of the retina in
somewhat schematic form. In diffrent parts of retina there are different kinds of structures.
The objects that occur more densely near the periphery of the retina are called rods.
Closer to the fovea, we find, besides these rod cells, also cone cells. We shall describe the
structure of these cells later. As we get close to the fovea, the number of cones increases,
and in the fovea itself there are in fact nothing but cone cells, packed very tightly, so
tightly the cone cells are much finer, or narrower here than anywhere else. So we must
appreciate that we see with the cones right in the middle of the field of view, but as we
go to the periphery we have the other cells, the rods. Now the interesting thing is that in
the retina each of the cells which is sensitive to light is not connected by a fiber directory
to the optic nerve, but is connected to many other cellls, which are themselves connected
to each oter. There are several kinds of cells: there are cells that carry the information
toward the optic nerve, but there are others that are mainly interconnected ”horizontally.”

There are essentially four kinds of cells, but we shall not go into these details now. The
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main thing we emphasize is that the light signal is already being ”thought about.” That
is to say, the information from the various cells dose not immediately go to the brain,
spot for spot, but in the retina a certain amount of the information has already been
digested, by a combining of the information from several visual receptors. It is important
to understand that some brain-function phenomena occur in the eye itself.

One of the most striking phenomena of vision is the dark adaptation of the eye. If we
go into the dark from a brightly lighted room, we cannot see very well for a while, but
gradually things become more and more apparent, and eventually we can see something
where we could see nothing before. If the intensity of the light is very low, the things
that we see have no color. It is known that this dark adapted vision is almost entirely
due to the rods, while the vision in bright light is due to the cones. As a result, there are
a number of phenomena that we can easily appreciate because of this transfer of function

from the cones and rods together, to just the rods.

Questionl: Draw a cut view of an eye and put the names of the parts which are discussed
in the text in English.

Question2: Explain how the eye works to see the view both in English and Japanese.
Question3: Draw the Figure A which shows a magnified view of the retina schematically
where the direction of the light is clearly shown and give some descriptions on it in English
and in Japanese.

Question4: Dose the color depend on intensity of the light? Try to answer this question

with explanations in English and in Japanese.
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