Activity #2: Refraction

In the image here, you can see a
pencil partly in a cup of water. The
half in the water looks separate
from the half out of the water. What
is causing that? It's a property of
light called refraction! Refraction is
important for lenses, prisms, and
optical fibers, and is the science
behind rainbows!

You may have heard about the speed of light, ¢ =
186,000 miles/s (pretty fast!). More specifically,
this is the speed of light in vacuum - like in space!
- where there’'s no matter. But actually, light
travels slower in a material, like water, air, and
glass. That has an interesting effect on the path
the light travels: when it goes between the two
materials, it bends, just like in you can see the
light doing in the prism below.
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We can also see that white light (which is the
combination of all the colors) that goes into the
prism and it comes out as a rainbow. This is also
the work of refraction! Not only does light bend
when it travels between two different materials,
but different colors of light bend by different
amounts! So blue light bends more than red light
as it travels from air to glass.

Yayoi Kusama (1929 -)
Artist

Yayoi Kusama is a colorful and vibrant Japanese artist
who uses mirrors in many of % v
her art installations. In recent
years, her Infinity Mirror
room installations have been
immensely popular - being
both interactive and Insta-
gram-worthy photoshoot K
opportunities.  Kusama’s art is also
heavily influenced by her mental health,
especially her obsessive-compulsive
order and hallucinations. Since 1977,
she’s voluntarily lived in a psychiatric
ward in Japan.

Activity #2: Refraction

In the next activity, let's explore some of these properties
of refraction.

Materials provided in kit:

e Keychain flashlight

e Prism

e Arrow printout

Materials you’ll need to find:
e Water in a clear jar or glass

Directions:

1. Set the paper with arrows
upright.

2. Place a jar or glass about 6 inches in front of the
paper

3. Pour in the water. What happened?

4. Now flip the paper over to the side with colored bars.
What do you see? The image is flipped because of
the light bends as it goes between the air and water.

Exploration:
1. Does it make a difference how close the water is to
the paper?

2. Does it make a difference if the jar is square or
round? What about the size of the jar or glass?

3. Can you draw a diagram of what you think is
happening to the light rays as
it goes from the air to water?

Directions continued:

1. Let's make a rainbow! Take
your prism and the keychain
flashlight.

2. Shine the flashlight through the
long side of the prism. Have
something white, like a piece
of paper, on the other side of
the prism and see the rainbow that appears on it.

Exploration:

1. Does it make a difference how close the flashlight is
to the prism?

2. Can you find other material to shine the flashlight
through to make a rainbow? R

3. To the right is a diagram Refraction

showing what happens with S 7
rain droplets to form a rainbow %E
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Activity #1: Mirrors

Activity #1: Mirrors Activity #1: Mirrors

In this activity, you'll make a curved mirror and explore 4. Copy one square at a
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Like the diagram above, this is easy to see with a 2. Make a cylindrical mirror (a =, complete reflection of your

flat mirror, but the same rules apply with curved mirror shaped like a cylinder) <@> '36 design onto the curved grid.
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incidence is the same as the angle of reflection. It should be loose enough so
We can again use the law of reflection to find that it doesn’t reveal the
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and it's change in size. For the example below, we the can’s surface.
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curved mirrors on
side view mirrors
in cars, where
they allow a larger
field of view of the

road. The reason they say “objects in mirror are
closer than they appear” is because the image is
smaller, just like above, and looks like it's farther

away!

Check out our project page for more
information, like:

- A blog sharing finished projects by
other kids

- Interviews with artists and scientists
who study perception!

- And more!

kohlerfellows.illuminatingdiscovery.wisc.edu/perception-connection/
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page? A mirror that distorts a reflected shape is
called an anamorphic mirror.

Exploration:
1. Now take a look at the .

anamorphic grid print out.
How do you think the grid’'s
reflection will look when you X
place the mirror in the circle? a \
Try it and see what happens 4 Vo
to the curved lines. '

2. Remove the can and draw a picture on the grid of
squares inside the circle. We show an example of an
L. But you can do more elaborate designs as well!

3. Now you can change your design into anamorphic
art! Just copy what you’ve drawn in each square in
the circle to the corresponding “square” on the
curved grid.

Donna Strickland (1959 - )
Physicist

Dr. Donna Strickland is a Canadian optical physicist,
meaning she studies light and how to manipulate it.
Specifically, she works 3
with high powered lasers
and discovers new ways
to make very short, high
powered laser pulses,
which is very important in
optical surgeries, ma-
chining processes, and medical imaging. In 2018, Dr.
Strickland was awarded the Nobel Prize in Physics for
this work, and is only one of four women to be award-
ed a physics Nobel Prize since the beginning of the
prize over a hundred years ago.




