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CONTENTS OF DUFFLE BAG KIT 

NEW ITEMS IN DUFFLE BAG 

 Animation Praxinoscope  

 Shrinking Coin Bank  

 USB microscopes  

 Oximeter  

 Orion GoScope II 70mm Refractor Telescope  

 Paper towel rolls  

 Diffraction Grating Glasses  

 Hermograph Spectrum Viewers  

 Glow-in-the-Dark Shutter Shading Glasses  

 Human Eye Model  

 Lava Rocks  

 Nanosecond Bar  

 Polarizing Filters  

 Red Laser Pointers  

 Violet Laser Pointers  

 Aluminum Foil 

 X-Acto knife 

 Bright Flashlight 

 Bright Fake Flowers 

 Ball with Container 

 Pringles Tube 

 Plastic Mirror (2.5 in x 3.5 in.) 

 Rolling Duffel Bag  

PREVIOUS ITEMS IN BACKPACK 

 5 Rulers 

 5 Protractors 

 3 Rolls of Masking Tape 

 9 Mirrors in Plastic Cases 

 1 Pair of Scissors 

 3 Laser Markers (2 AAA batteries per marker) 

 1 Spool of Red Thread 

 1 Mini Fiber Optic Light (1 extra L1154 battery) 

 1 Mirage Kit 

 1 Solar Kit 

 1 Laser Radio Kit (2 AA batteries) 
 1 Fesnel Lens 

 Mirage/Pig Demo  
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SHORT EXPLANATION OF NEW CONTENTS INCLUDED IN KIT 

SELF-CONTAINED DEMONSTRATIONS (NOTHING ELSE NEEDED) 

 Animation Praxinoscope – use to discuss early technology vs. new technology, compare to tv today, can have 

the kids draw their own animations 

 Shrinking Coin Bank – use as a demonstration of reflection and how light works 

 USB microscopes – use to demonstrate the variety of ways that optics can be used in a variety of sciences (i.e. 

this can be used for microscopic sciences) 

 Oximeter – use to demonstrate the variety of ways that optics can be used in a variety of sciences (i.e. this can 

be used for medical sciences) 

 Orion GoScope II 70mm Refractor Telescope – use to demonstrate the variety of ways that optics can be used 

in a variety of sciences (i.e. this can be used for macroscopic sciences) 

 Paper towel rolls – use to do the ‘Hole in the Hand’ demo (hold the roll up to one eye with both eyes open, 

place the hand in front of your other eye at the end of the roll so you can see it and slowly move it forward 

until you realize there’s a hole in your hand) 

 Mirage/Pig Demo – demonstrates the ideas of transference of information, reflection of light, and light 

properties 

OTHER DEMONSTRATION TOOLS 

 Diffraction Grating Glasses – Giveaway, each bag contains 300 to be given out to children throughout the year 

 Hermograph Spectrum Viewers – can be used in combination with the diffraction grating glasses to show 

various elemental makeup of light sources (can be used to discuss how we know what stars are made up of) 

 Glow-in-the-Dark Shutter Shading Glasses – for kids to wear, then turn off lights so they can see the glow-in-

the-dark property and talk about phosphorescence and absorption of photons 

 Human Eye Model – use to explain the way that we see light, can be passed around, specifically point out the 

retina and the way that singles travel through the eye to the brain 

 Lava Rocks – to be used with the Fresnel lens to show how by changing the path of light you can concentrate it 

and use it to affect something else (i.e. melt the lava rocks) 

 Nanosecond Bar – can be used to talk about the speed of light 

 Polarizing Filters – talk about everyday technology such as sunglasses and how we can filter light in certain 

ways 

 Red Laser Pointers – general use (can be used with pringles pinhole demo, shrinking coin bank, and anything 

else you can think of) 

 Violet Laser Pointers – general use (can be used with pringles pinhole demo, shrinking coin bank, and anything 

else you can think of) 

 Aluminum Foil – for use with various demos 

 X-Acto knife – for use with various demos 

 Bright Flashlight – for use with various demos 

 Bright Fake Flowers – to be used with the Pringles Pinhole Exploratorium demo 

 Ball with Container – to be used with the Fiber Optic Class demo 

 Plastic Mirror (2.5 in x 3.5 in.) – to be used with various demos 

Rolling Duffel Bag – to store items. Small backpack can be used to carry only a number of these items. 
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BREAKDOWN OF DEMONSTRATION INSTRUCTIONS 

DEMONSTRATION INSTRUCTIONS WITH ALL MATERIALS IN DUFFLE BAG KIT 

 The Fiber Optic Cable Class - CIAN 

 Pictures from Light – Exploratorium 

 Hit the Target – SPIE, OSA, AURA & NOAO 

SELF-CONTAINED DEMONSTRATION TOOLS WITHOUT INSTRUCTIONS IN MANUAL 

 Animation Praxinoscope  

 Shrinking Coin Bank  

 USB microscopes  

 Oximeter  

 Orion GoScope II 70mm Refractor Telescope  

 Paper towel rolls  

 Mirage/Pig Demo 

DEMONSTRATION INSTRUCTIONS WITH CONSUMABLE ITEMS NEEDED 

 Pringles Pinhole – Exploratorium 

o Pringles can 

 Up Periscope! – Exploratorium 

o Two 1-quart milk cartons, masking tape 

 Reflecting Rainbows – Exploratorium 

o 1 CD, piece of white paper 

 What is Light? – CIAN-ROKET 

o 1 CD, an empty cereal box 

 Tomatoes and Rainbows-What Color Is It? – Outreach Magic Workshop 

o Small tomatoe, plum, or tangerine (small colored candies also work); two different colored LEDs (or more) 

or a flashlight covered with blue, green, or red plastic film  

 The Disappearing Beaker – Outreach Magic Workshop 

o Two Pyrex beakers (see activity for specific details), Vegetable oil 

 The Magic Box – Outreach Magic Workshop 

o Cardboard box (tissue box), knife or chopstick for added effect 

 Polarized Light Art – Outreach Magic Workshop 

o Cellophane tape, clear plastic (transparency film), glue sticks 

DEMONSTRATION INSTRUCTIONS NEEDING OTHER MATERIALS (MORE TIME TO PREPARE) 

 The Amazing Bedazzled Kaleidoscope – Outreach Magic Workshop 

 Amazing Jello – Outreach Magic Workshop (requires preemptive preparation, see activity for details) 

 The Misbehaving Lens – Outreach Magic Workshop 

 Light you Can’t See – Outreach Magic Workshop 

 Polarizing Filter Demo Kit – Educational Innovations 
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BREAKDOWN OF DEMONSTRATION INSTRUCTIONS BY TIME 
Note: Depending on who is giving the above demonstrations that may take more or less time than stated above. If 

able, take some time before doing the demos for students and practice it, add in time for questions. 

DEMONSTRATIONS THAT TAKE 5 TO 15 MINUTES 

 Animation Praxinoscope  

 Shrinking Coin Bank  

 USB microscopes  

 Oximeter  

 Paper towel rolls  

 Reflecting Rainbows – Exploratorium 

 Tomatoes and Rainbows-What Color Is It? – Outreach Magic Workshop 

 Mirage/Pig Demo 

DEMONSTRATIONS THAT TAKE 15 TO 30 MINUTES 

 Pictures from Light – Exploratorium 

 Pringles Pinhole – Exploratorium 

 Up Periscope! – Exploratorium 

 The Amazing Bedazzled Kaleidoscope – Outreach Magic Workshop 

 The Disappearing Beaker – Outreach Magic Workshop 

 Amazing Jello – Outreach Magic Workshop (requires preemptive preparation, see activity for details) 

 The Magic Box – Outreach Magic Workshop 

 Polarized Light Art – Outreach Magic Workshop 

DEMONSTRATIONS THAT TAKE 30 TO 45 MINUTES 

 Hit the Target – SPIE, OSA, AURA & NOAO 

 Orion GoScope II 70mm Refractor Telescope  

 The Misbehaving Lens – Outreach Magic Workshop 

 Light you Can’t See – Outreach Magic Workshop 

 Polarizing Filter Demo Kit – Educational Innovations 

DEMONSTRATIONS THAT TAKE 30 MINUTES TO 1 HOUR 

 The Fiber Optic Cable Class – CIAN 

 What is Light? – CIAN-ROKET 

DEMONSTRATIONS THAT CAN BE PRINTED, DISTRIBUTED, AND TAKEN HOME BY STUDENTS 

 Pringles Pinhole – Exploratorium 

 Up Periscope! – Exploratorium 

 Reflecting Rainbows – Exploratorium 

  Pictures from Light – Exploratorium 
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BREAKDOWN OF DEMONSTRATION INSTRUCTIONS BY AGE GROUP 
Note: Age group can be adjusted one way or another depending on the level of explanation. These separations are 

suggestions. 

DEMONSTRATIONS FOR ELEMENTARY STUDENTS 

 Pictures from Light 

 Orion GoScope II 70mm Refractor Telescope  

 What is Light?  

 Tomatoes and Rainbows-What Color Is It?  

DEMONSTRATIONS FOR MIDDLE SCHOOL 

STUDENTS 

 The Fiber Optic Cable Class  

 Pictures from Light  

 Hit the Target  

 Orion GoScope II 70mm Refractor Telescope  

 Pringles Pinhole  

 Up Periscope!  

 What is Light?  

 Tomatoes and Rainbows-What Color Is It?  

 The Misbehaving Lens  

 The Magic Box  

 Polarized Light Art  

 Polarizing Filter Demo Kit  

 

 

DEMONSTRATIONS FOR HIGH SCHOOL STUDENTS 

 The Fiber Optic Cable Class  

 Hit the Target  

 Orion GoScope II 70mm Refractor Telescope  

 Pringles Pinhole  

 Up Periscope! 

 The Misbehaving Lens  

 The Magic Box  

 Polarized Light Art  

 Polarizing Filter Demo Kit  

DEMONSTRATIONS FOR ANY AGE 

 Animation Praxinoscope  

 Shrinking Coin Bank  

 USB microscopes  

 Oximeter  

 Paper towel rolls  

 Mirage/Pig Demo 

 Reflecting Rainbows  

 The Disappearing Beaker  

 The Amazing Bedazzled Kaleidoscope 

 Amazing Jello 

 Light you Can’t See
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The Fiber Optic Cable Class 
Developed by CIAN Education Staff, 10/8/2013 

Overview 

This activity is an interactive “out-of-the-seat” demo that allows the students to become involved in 

learning about fiber optic cables by imitating the way that one basically functions. While enjoying the 

physicality of the demo the children will pick up basic details of light, reflection, optical properties, and 

applications to technology. An emphasis should be placed on asking direct questions to the children 

about how these concepts can influence technology and our world to reinforce the concepts that they 

are learning about.  

Students Will Learn… 

Students will learn the basics of how fiber optics work along with the basics of the difference between 

photons and electrons, the speed of light, total internal reflection, and more. 

Questions to Answer 

 What is light? 

 What can we do with light?  

 How can light be used in technology? 

 What is reflection? What is total internal reflection? 

 How does this apply to the real world? 

What You Need 

 Orange Ball 

 Note from the Teacher (or other fun thing to put in the ball, i.e. a small toy) 

 Multiple Mirrors 

 Laser pointer 

 String or preferably a length of fiber optic cable (string is included in the backpack) 

Time Estimate: 45 minutes to 1 hour 

Grade Level: 3-12 (depending on explanation of concepts) 

Getting Ready 

Before the class have the teacher prepare a note or a fun little item to hide in the orange ball. The 

students will stand for the demo and randomly arrange themselves about the room. After tossing the 

ball a path will be marked with string or fiber optic cable, mirrors will be passed out, and a laser pointer 

will be given to the starting student while the last student has a target.  
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Demo Walkthrough 

1. Start with everyone standing around the room randomly. Tell them that they have to get the orange 

ball from one side of the room (pick a student) to the other, as fast as they can, while still getting the 

ball to every student.  

2. Track the path the students take to throw the ball by handing the students a part of a long string or, 

if available, a part of the fiber optic cable.  

3. Discuss electrons. Ask about what they know of that has wires with electrons moving through it. 

After some examples, use one of your own (maybe TV) and talk about how the electrons moving 

through the wires bring us information, the images on the TV.  

4. Now that the ball has gotten to the last student tell that student to look at the ball and take out the 

note/toy that is hidden inside of it and read or describe what it is to the rest of the class. Ask the 

students what they think the orange ball is like (discuss how it is like an electron and they are the 

wire). 

5. Have the students set the string/cable on the floor at their feet so that they can see the path they 

took with the ball. Hand out mirrors to everyone in the middle, a laser pointer to the starting 

person, and a target to the last person. 

6. Tell the students that now they have to recreate the path the ball took, but with the laser pointer 

using mirrors to reflect the light to the target (WARNING: Do not shine lasers into eyes. This activity 

is not appropriate for young children that cannot follow this instruction, if the students cannot 

follow this instruction the activity will need to be ended and an alternative taken) 

7. Let them work to get the light from one side of the other. At the end, ask what takes longer to get 

from one side to the other, the ball or the light? (the ball, because it has to go to each person every 

time, whereas the laser light is continuous so once the path is established it is as fast as the speed of 

light) 

8. Discuss how this might be used in the real world (if light can move faster than electrons, couldn’t we 

transfer information faster?)  

9. (if you have the fiber optic cable) Have the students pick it up with the first person using the laser to 

shine the light through the fiber optic cable showing that it comes out the other side.  

10. Talk about total internal reflection and how this technology is being used to make the internet even 

faster along with many other things. 
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PICTURES FROM LIGHT 
Developed by Exploratorium 

http://www.exploratorium.edu/science_explorer/pictures_from_light.html 

 

  

http://www.exploratorium.edu/science_explorer/pictures_from_light.html
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 lens-like the one in a magnifying glass or one from a disposable camera 

 room that you can make very dark 

 light source-like a TV set or a brightly lit window 

 sheet of white paper 

  

 Look through your lens at these words or at your fingertip. Do things look bigger through 

your lens? If they do, your lens is a magnifying lens. It will work for this experiment. 

 Go into a room that has just one source of light. On a sunny day, a window works just fine. 

(Turn off any electric lights in the room.) At night, you can turn on your TV set and use it as a 

light source. 

You're going to use your lens to make a picture of the light source. So you want a light source 

that will make an interesting picture. A picture of an ordinary lightbulb is just a round spot, 

which is pretty boring. 

 Stand a few feet away from your light source. Hold 

your lens up so that light can shine through it. Hold the 

piece of paper on the other side of the lens so that light 

shines through the lens and onto the paper. 

The paper is your screen-like the screen in a movie 

theater. The paper screen will reflect a picture made of 

light so that you can see it. 

  Start with the lens up close to the paper, and slowly 

move it away from the paper and toward the light source. 

Watch the pattern of light on the paper. When the lens is 

the right distance from the paper, you'll see a picture of the 

light source. The picture will be upside down and 

backward. 

 If you don't see a picture right away, keep trying. Try standing closer to the light source. Or 

try moving the lens farther from the paper. It may take some experimenting, but sooner or later 

you'll get a picture. 
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When you use your lens to make a picture of something that's brightly lit, you are doing the same 

thing that a movie projector does. In a movie projector, a light shines through a transparent 

picture, then through a lens. The lens takes the 

light from the picture and makes a big picture on 

the movie screen. 

  

 

Warning 

You may already know that you can use a lens to 

focus sunlight into a very bright circle. That 

circle can be hot enough to start a fire. For many 

kids, playing with a lens outdoors can be like 

playing with matches. Take appropriate precautions. 

If you take a lens outside and use it to focus a circle of sunlight, DON'T stare at the bright spot. 

That spot of light is an image of the sun. You can hurt your eyes by staring at it, just as you can 

hurt your eyes by staring at the sun. 

 

 
 

 
 

This and dozens of other cool activities are included in the Exploratorium's Science 

Explorer books, available for purchase from our online store.  
 

Published by Owl Books, 

Henry Holt & Company, New York, 

1996 & 1997 

ISBN 0-B050-4536 & ISBN 0-8050-4537-6, 

$12.95 each

 
 

  
© 1998, Exploratorium  

http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratoriumstore.com/bookforkidfa.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/
http://www.exploratorium.edu/science_explorer/about.html
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HIT THE TARGET 

The International Society for Optical Engineering 

The Optical Society of America 

the Association of Universities for Research in Astronomy, Inc. 
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PRINGLES PINHOLE 
Exploratorium 

http://www.exploratorium.edu/science_explorer/pringles_pinhole.html 

  

http://www.exploratorium.edu/science_explorer/pringles_pinhole.html
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 empty Pringles® chip can 

 marker 

 ruler 

 X-Acto knife or utility knife (ask a 

grown-up to help you cut) 

 thumbtack or pushpin 

 masking tape 

 aluminum foil 

 scissors (if you want) 

 bright sunny day 

  

 

 Take the plastic lid off the Pringles® can and 

wipe out the inside. (Save the lid!) 

 Draw a line with the marker all the way around 

the can, about 2 inches up from the bottom. Have a 

grown-up cut along that line so the tube is in two 

pieces. 
 

 The shorter bottom piece has a metal end. With the thumbtack, 

make a hole in the center of the metal.  

 We're going to use the plastic lid as a screen. If your lid is 

clear, you may need to apply a piece of wax paper, white tissue 

paper, or vellum to the lid to act as a translucent screen. Put the 

plastic lid onto the shorter piece. Put the longer piece back on top. 

Tape all the pieces together. 
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 To keep light out of the tube, use a piece of aluminum foil that's 

about 1 foot long. Tape one end of the foil to the tube. Wrap the foil 

all the way around the tube twice, then tape the loose edge of the 

foil closed. If you have extra foil at the top, just tuck it neatly inside 

the tube.  

 Go outside on a sunny day. Close one eye and hold the tube up to your other eye. 

You want the inside of the tube to be as dark as possible-so cup your hands around the 

opening of the tube if you need to. 

Look around your yard through the tube. The lid makes 

a screen that shows you upside-down color pictures! 

Hold your hand below the tube and move it very 

slowly upward. Your hand is moving up, but you'll see 

its shadow move down the screen! 
  

 

How does a hole in the bottom of a Pringles® can make a picture of the world? 

The hole doesn't make the picture. The image of the world is always there. All the hole does is 

make it possible for you to see it. 

Suppose you point your Pringles® Pinhole at a brightly lit bouquet of flowers. Light reflects off 

the red rose, the blue iris, the white daisy, and the green leaves. If you hold a piece of white 

paper near the bouquet, some of that reflected light will shine on the paper-but it won't look like 

anything. That's because light bouncing off the red rose ends up overlapping with light bouncing 

off the blue iris, the white daisy, and the green leaves. There are many images of the bouquet on 

the paper-but they overlap with one another, and the colors all blend together, making a jumble 

of light. 

The hole isolates a small part of the light, sorting a single image 

from the jumble. Only a few of the light rays reflecting off each 

point on the rose are traveling in a direction that will let them 

pass through the hole. The same is true for light bouncing off all 

the other flowers in the bouquet. On the other side of the hole, 

these light rays reveal an image of the bouquet. 
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You've made a camera! This kind of camera is called a camera obscura-which is Latin for "dark 

chamber." The first camera obscuras were small rooms that were completely dark except for a 

tiny hole in a wall that let in a dot of sunlight. People in the room saw an image of the trees and 

sky on the wall opposite the hole-and were amazed when the image disappeared at sunset! 

The Home Scientists in the Graff family improved their Pringles® Pinhole by using a foam soda 

can holder as an eyepiece. It made the inside of the tube dark, and was easier to use for people 

who wear glasses. 

 

 
 

 
 

This and dozens of other cool activities are included in the Exploratorium's Science 

Explorer books, available for purchase from our online store.  

 
 

 

Published by Owl Books, 

Henry Holt & Company, New York, 

1996 & 1997 

ISBN 0-B050-4536 & ISBN 0-8050-4537-6, 

$12.95 each 

 

 
 

 

  
© 1998 Exploratorium 

 

http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratoriumstore.com/bookforkidfa.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/
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UP PERISCOPE! 
Exploratorium 

http://www.exploratorium.edu/science_explorer/periscope.html 

  

http://www.exploratorium.edu/science_explorer/periscope.html
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 Two 1-quart milk cartons 

 Two small pocket mirrors (flat, square ones work best) 

 Utility knife or X-Acto knife 

 Ruler 

 Pencil or pen 

 Masking tape 

 DANGER! 

An X-Acto knife is very, very sharp. Have a grown-up do all the cutting in this 

activity. 
 

 

Use the knife to cut around the top of each milk carton, removing the peaked "roof." 

  

Cut a hole at the bottom of the front of one milk carton. 

Leave about 1/4 inch of carton on each side of the hole. 
 

Put the carton on its side and turn it so the hole you just cut is 

facing to your right. On the side that's facing up, measure 2 3/4 inches up the left edge of the 

carton, and use the pencil to make a mark there. Now, use your ruler to draw a diagonal line from 

the bottom right corner to the mark you made.  

Starting at the bottom right corner, cut on that line. Don't cut 

all the way to the left edge of the carton-just make the cut as 

long as one side of your mirror. If your mirror is thick, widen 

the cut to fit. 
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Slide the mirror through the slot so the reflecting side faces the hole in the front of the carton. 

Tape the mirror loosely in place. 

Hold the carton up to your eye and look through the hole that you cut. You should see your 

ceiling through the top of the carton. If what you see looks tilted, adjust the mirror and tape it 

again. 

Repeat steps 2 through 6 with the second milk carton. 

  

Periscope comes from two Greek words, peri, meaning "around," andscopus, "to look." A 

periscope lets you look around walls, corners, or other obstacles. Sub-marines have periscopes so 

the sailors inside can see what's on the surface of the water, even if the ship itself is below the 

waves. 

Stand one carton up on a table, with the hole facing you. Place the 

other carton upside-down, with the mirror on the top and the hole facing 

away from you. 

  

Use your hand to pinch the open end of the upside-down carton just 

enough for it to slide into the other carton. Tape the two cartons together 

Now you have a periscope! If you look through the bottom hole, you 

can see over fences that are taller than you. If you look through the top hole, you can 

see under tables. If you hold it sideways, you can see around corners. 

 

 

What kinds of mirrors can I use to make a periscope? 

You need two small mirrors, but they don't have to be identical. If you have a rectangular mirror, 

or one with a handle, it's okay if part of it sticks out the side of the carton. If your mirror is 

round, like the mirror in a make-up compact, you may want to tape or glue it to a square of 

cardboard before inserting it into the slot in the milk carton. If you have a mirror with a 

magnifying side and a nonmagnifying side, have the nonmagnifying side facing the hole. 
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To make a periscope from a 1-quart milk carton, your mirrors must be smaller than 31/2 inches 

in at least one dimension. If the only mirrors you can find are larger than that, you can use half-

gallon milk cartons instead. 

What if I want to use half-gallon milk cartons or some other boxes? 

When you are making a periscope, it's important to make sure that your mirror is positioned at a 

45-degree angle. If you use a wider milk carton or some other box, just measure how wide your 

box is. Then measure that same distance up the side of the box and make a mark. The line 

between your mark and the opposite corner of the box will be at 45 degrees. 

How does my periscope work? 

Light always reflects away from a mirror at the same angle that it hits the 

mirror. In your periscope, light hits the top mirror at a 45-degree angle 

and reflects away at the same angle, which bounces it down to the bottom 

mirror. That reflected light hits the second mirror at a 45-degree angle 

and reflects away at the same angle, right into your eye. 

Can I make a periscope with a really long tube? 

You can make your peri- scope longer, but the longer the tube is, the smaller the image you'll 

see. Periscopes in tanks and submarines have magnifying lenses between the mirrors to make the 

reflected image bigger. 

  

 

 
  

This and dozens of other cool activities are included in the Exploratorium's Science Explorer 

books, available for purchase from our online store.  

Published by Owl Books, 

Henry Holt & Company, New York, 

1996 & 1997 

ISBN 0-B050-4536 & ISBN 0-8050-4537-6, 

$12.95 each

 
 

  
© 1998 Exploratorium  

http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratoriumstore.com/bookforkidfa.html
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/about.html
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REFLECTING RAINBOWS 
Exploratorium 

http://www.exploratorium.edu/science_explorer/reflecting_rainbows.html 

http://www.exploratorium.edu/science_explorer/reflecting_rainbows.html
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 compact disc (also known as a CD) (If you don't own any CDs, you can buy an 

old one at a garage sale. Or ask at a record store if they will give you a CD that 

won't play.) 

 sunshine (or a bright flashlight and a room that 

you can make dark) 

 piece of white paper 

  

  

Take the CD out of its case and take a look at the 

blank side (the side that doesn't have any printing on it). 

You'll see bands of shimmering color. Tilt the CD back 

and forth and the colors will shift and change. 

 

 Hold the CD in the sunshine. Or if it's a cloudy day, 

turn out the lights and shine your flashlight at the CD. 

Hold your piece of white paper so that the light 

reflecting off the CD shines onto the paper. The 

reflected light will make fabulous rainbow colors on 

your paper. 

 

  Tip the CD and see how that changes the reflections. Change the distance from 

the CD to the paper. What happens to the colors? 

 Take a close look at your CD. It's made of aluminum coated with plastic. The 

colors that you see on the CD are created by white light reflecting from ridges in the 

metal. 

 
When light reflects off or passes through something with many small ridges or 
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scratches, you often get rainbow colors and interesting patterns. These are called 

interference patterns. Here are several other ways you can see interference patterns. 

 Squint at a distant bright light at night. You'll see starburst patterns around the light. If 

you look closely, you can see colors in the patterns. These patterns form when light bends 

around your eyelashes and imperfections in the layers that make up the lens of your eye. 

Tilt your head to one side while watching the pattern and notice that the pattern moves 

with you. 

 In a dark room, look at a bright light (maybe a candle flame) through a nylon stocking, a 

silk scarf, a feather, or a tea strainer. The pattern that you see depends on what you look 

through. Move the thing you're looking through and notice that the pattern moves with it. 

 Buy a set of "rainbow glasses" in a toy store or a science shop. Through these glasses, all 

lights look like rainbows. The glasses are made with diffraction gratings, clear plastic that 

is etched with many lines. 

  

Why does a CD reflect rainbow colors? 

Like water drops in falling rain, the CD separates white light into all the colors that 

make it up. The colors you see reflecting from a CD are interference colors, like the 

shifting colors you see on a soap bubble or an oil slick. 

You can think of light as as being made up of waves-like the waves in the ocean. 

When light waves reflect off the ridges on your CD, they overlap and interfere with 

each other. Sometimes the waves add together, making certain colors brighter, and 

sometimes they cancel each other, taking certain colors away. 

 

 

 

 

 

This and dozens of other cool 

activities are included in the Exploratorium's Science Explorer books, available for 

purchase from our online store. 

Published by Owl Books, 

Henry Holt & Company, New York, 

1996 & 1997 

ISBN 0-B050-4536 & ISBN 0-8050-4537-6, 

$12.95 each  
© 1998 Exploratorium  

http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratoriumstore.com/bookforkidfa.html
http://www.exploratorium.edu/science_explorer/about.html
http://www.exploratorium.edu/science_explorer/index.html
http://www.exploratorium.edu/
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WHAT IS LIGHT? 
CIAN ROKET Program 
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OUTREACH MAGIC WORKSHOP PACKET 
Including: 

TOMATOES & RAINBOWS-WHAT COLOR IS IT? 

THE AMAZING BEDAZZLED KALEIDOSCOPE; 

THE DISAPPEARING BEAKER; 

AMAZING JELLO; 

THE MISBEHAVING LENS; 

THE MAGIC BOX; 

POLARIZED LIGHT ART; 

LIGHT YOU CAN’T SEE 
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POLARIZING FILTER DEMO KIT 
Educational Innovations Inc. 
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HERMOGRAPH’S SPECTRUM VIEWER FOR ELEMENTS, MIXTURES AND MOLECULES 
Hermograph Press 
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SCHOOL CONTACTS BY UNIVERSITY 

CORNELL 

Elementary Schools: 

Northeast Elementary School 425 Winthrop Dr. Ithaca, NY 14850 (607) 257-2121 

Belle Sherman Elementary School 501 Mitchell St, Ithaca, NY 14850 (607) 274-2206 

Cayuga Heights Elementary School 110 E Upland Rd, Ithaca, NY 14850 (607) 257-8557 

Fall Creek Elementary School 202 King St, Ithaca, NY 14850 (607) 274-2214 

South Hill Elementary School 520 Hudson St. Ithaca, NY 14850 (607) 274-2129 

Beverly J Martin School 302 W Buffalo St, Ithaca, NY 14850 (607) 274-2209 

Ithaca Waldorf School 20 Nelson Rd, Ithaca, NY 14850 (607) 256-2020 

 

Middle Schools: 

Boynton Middle School 1601 N Cayuga St, Ithaca, NY 14850 (607) 274-2241  

De Witt Middle School 560 Warren Rd, Ithaca, NY 14850 (607) 257-3222 

Immaculate Conception School 320 West Buffalo Street, Ithaca, NY 14850 (607) 273-2707 

Newfield Central School 247 Main St, Newfield Hamlet, NY 14867 (607) 564-9955 

Lansing Middle School 6 Ludlowville Rd, Lansing, NY 14882 (607) 533-4271 

Groton Middle School 400 Peru Rd, Groton, NY 13073 (   )    -       

Spencer Van Etten Central School 16 Dartts Cross Rd, Spencer, NY 14883 (607) 589-7140 

 

High Schools: 

Ithaca High School 1401 N Cayuga St, Ithaca, NY 14850 (607) 274-2143 

Cascadilla School 116 Summit Ave, Ithaca, NY 14850 (607) 272-3110 

Lansing High School 300 Ridge Rd, Lansing, NY 14882 (607) 533-3020 

Charles O Dickerson High School 100 Whig St, Trumansburg, NY 14886 (607) 387-7551 
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UNIVERSITY OF CALIFORNIA, LOS ANGELES  

Contact: Enrique Ainsworth (310) 206-6493 

The following schools were identified by MESA.  

Middle Schools: 

Daniel Webster  11330 Graham Pl. Los Angeles, CA. 90064-3725  (310) 235-4600  

John Burroughs  600 S. McCadden Pl. Los Angeles, CA. 90005  (323) 549-5000 

LACES  5931 W. 18
th

 St. Los Angeles, CA. 90035  (323) 549-5900 

Monroe  10711 S. 10
th

 Ave. Inglewood, CA. 90303-2015  (310) 680-5310 

Ralph Waldo Emerson  1650 Selby Ave. Los Angeles, CA. 90024  (310) 234-3100 

 

High Schools: 

City Honors  155 W. Kelso St. Inglewood, CA. 90301-2237  (310) 680-4880 

Dorsey  3537 Farmdale Ave. Los Angeles, CA. 90016  (323) 298-8400 

Fairfax  7850 Melrose Ave. Los Angeles, CA. 90046  (323) 370-1200 

Hamilton  2955 S. Robertson Blvd. Los Angeles, CA. 90034  (310) 280-1400  

Los Angeles  4650 W. Olympic Blvd. Los Angeles, CA. 90019  (323) 900-2700 

LACES  5931 W. 18
th

 St. Los Angeles, CA. 90035  (323) 549-5900 

Morningside  10500 S. Yukon Ave. Inglewood, CA. 90303  (310) 680-5230 

University  11800 Texas Ave. Los Angeles, CA. 90025  (310) 914-3500 

Westchester  7400 W. Manchester Ave. Los Angeles, CA. 90045-2399  (310) 338-2400 
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CALIFORNIA INSTITUTE OF TECHNOLOGY 

The following schools were identified by Harrison Orr (UA). 

 Middle Schools: 

Charles W. Eliot  2184 Lake Ave. Altadena, CA. 91001  (626) 794-7121  51.1% Hispanic, 34.3% Black 

Washington  1505 N. Marengo Ave. Pasadena, CA. 91103  (626) 798-6708  77.5% Hispanic, 19.6% Black 

Woodrow Wilson  300 Madre St. Pasadena, CA. 91107  (626) 449-7390  63.3% Hispanic, 22.6% Black 

 

High Schools: 

Blair  1201 S. Marengo Ave. Pasadena, CA. 91106  (626) 396-
5820 

 56.4% Hispanic, 29.7% 
Black 

John Muir  1905 Lincoln Ave.  Pasadena, CA. 91103  (626) 798-
7881 

 45.9% Hispanic, 47.8% 
Black 

Pasadena High 
School 

 2925 E Sierra Madre, Blvd. Pasadena, CA. 
91107 

 (626) 798-
8901 

 47.2% Hispanic, 25.2% 
Black 

Rose City  351 S. Hudson Ave. Pasadena, CA. 91109  (626) 795-
9541 

 62.4% Hispanic, 30.7% 
Black 
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UNIVERSITY OF SOUTHERN CALIFORNIA 

Contact: Larry Lim (213) 740-1999 

The following schools were identified by MESA. 

Middle Schools: 

32
nd

 St. Performing Arts Magnet  822 W. 32
nd

 St. Los Angeles, CA. 90007-3699  (213) 748-0126 

Barack Obama Global Prep  1700 W. 46
th

 St. Los Angeles, CA. 90062  (323) 421-1700 

Bret Harte  9301 S. Hoover St. Los Angeles, CA. 90044  (323) 242-5400 

Bud Carson  13838 Yukon Ave. Hawthorne, CA. 90250-7716  (310) 676-1908 

Foshay  3751 S. Harvard Blvd. Los Angeles, CA. 90018  (323) 373-2700 

Edison  6500 Hooper Ave. Los Angeles, CA. 90001  (323) 826-2500 

Hawthorne  4366 W 129
th

 St. Hawthorne, CA. 90250-5211  (310) 676-0167 

Prairie Vista  13600 Prairie Ave. Hawthorne, CA. 90250-7306  (310) 679-1003 

South Gate  4100 Firestone Blvd. South Gate, CA. 90280  (323) 568-4000 

Synergy Kinetic  1420 E. Adams Blvd. Los Angeles, CA. 90011  (323) 846-2225 

 

High Schools 

Alhambra  150 E. St. Martinez, CA. 94553  (925) 313-0440 

Belmont  1575 W. 2
nd

 St. Los Angeles, CA. 90026  (213) 241-4300 

Bravo Medical  1200 Cornwell St. Los Angeles, CA. 90033-1417  (323) 227-4400 

Culver City  4401 Elenda St. Culver City, CA. 90230  (310) 842-4200 

Foshay  3751 S. Harvard Blvd. Los Angeles, CA. 90018  (323) 373-2700 

Fremont  7676 S. San Pedro St. Los Angeles, CA. 90003-2399  (323) 565-1200 

Hawthorne  4859 W. El Segundo Blvd. Hawthorne, CA. 90250  (310) 263-4400 

Manual Arts  4131 S. Vermont Ave. Los Angeles, CA. 90037  (323) 846-7300 

Palisades Charter  15777 Bowdoin St. Pacific Palisades, CA. 90272  (310) 454-0611 

South East  2720 Tweedy Blvd. South Gate, CA. 90280-5539  (323) 568-3400 

South Gate  3351 Firestone Blvd. South Gate, CA. 90280-2985  (323) 568-5600 

Venice  13000 Venice Blvd. Los Angeles, CA. 90066-3589  (310) 577-4200 

Washington Prep  10860 S. Denker Ave. Los Angeles, CA. 90047  (323) 418-4000 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO 

The following schools were identified by Harrison Orr (UA). 

Middle Schools: 

Pacific Beach  4676 Ingraham St. San Diego, CA. 92109  (858) 273-9070  67.4% Hispanic, 7% Black 

 

High Schools: 

Mission Bay  2475 Grand Ave. San Diego, CA. 92109  (858) 273-1313  52.3% Hispanic, 14.5% Black 

 

The following schools were identified by MESA. 

Middle Schools: 

Borrego Springs  2281 Diegueno Rd. Borrego Springs, CA. 92004  (760) 767-5335 

Challenger  10810 Parkdale Ave. San Diego, CA. 92126  (858) 586- 7001 

Del Dios  1400 W. 9
th

 Ave. Escondido, CA. 92029  (760) 432-2400 

Keiller  7270 Lisbon St. San Diego, CA. 92114  (619) 263-9266 

Mann  4345 54
th

 St. San Diego, CA. 92115  (619) 582-8900 

Millennial  1110 Carolina Lane, San Diego, CA. 92102-3713  (619) 527-6933 

Mission  2310 Aldergrove Ave. Escondido, CA. 92029  (760) 432-2400 

Montgomery  2470 Ulric St. San Diego, CA. 92111-6036  (858) 496-8330 

Roosevelt  3366 Park Blvd. San Diego, CA. 92103-5207  (619) 293-4450 

Vista La Mesa  8025 Lincoln St. Lemon Grove, CA. 91945  (619) 825-5600 

 

High Schools: 

Borrego Springs  2281 Diegueno Rd. Borrego Springs, CA. 92004  (760) 767-5335 

Hoover  4474 El Cajon Blvd. San Diego, CA. 92115-4397  (619) 283-6281 

Kearny SCT  7651 Wellington Way, San Diego, CA. 92111  (858) 496-8370 

King Chavez: 500 30
th

 St. San Diego, CA  (619) 744-3828 

Lincoln  4777 Imperial Ave. San Diego, CA. 92113  (619) 266-6500 

Morse  6905 Skyline Dr. San Diego, CA. 92114  (619) 262-0763 

Orange Glen  307 Orange Ave. Chula Vista, CA.  91911-4158  (619) 691-5974 

San Diego Educational Complex  1405 Park Blvd. San Diego, CA. 92101  (619) 525-7455 

San Pasqual   3300 Bear Valley Parkway South, Escondido CA. 92025-7699  (760) 291-6000 

Twain  6402 Linda Vista Rd. San Diego, CA. 92111  (858) 496-8260 
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UNIVERSITY OF CALIFORNIA, BERKELEY 

The following schools were identified by Harrison Orr (UA). 

Middle Schools: 

Longfellow  1500 Derby St. Berkeley, CA. 94703  (510)644-6360  44.7% Black, 30% Hispanic 

Martin Luther King  1781 Rose St. Berkeley, CA. 94703  (510) 644-6280  29.3% Black, 22% Hispanic 

Willard  2425 Stuart St. Berkeley, CA. 94705  (510) 644-6330  48.7% Black, 15.2% Hispanic 

 

High Schools: 

Berkeley 
Alternative 

 2701 Martin Luther King Jr. Way, Berkeley, CA. 
94704 

 (510) 644-
6159 

 78.1% Black, 18.8% 
Hispanic 

Berkeley  1980 Allston Way, Berkeley, CA. 94704  (510) 644-
6120 

 36% Black, 14.4% 
Hispanic 
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NORFOLK STATE UNIVERSITY 

The following schools were identified by Harrison Orr (UA). 

Middle Schools: 

Blair  730 Spotswood Ave. Norfolk, VA. 23517  (757) 628-2400  69.4% Black 

Lafayette-Winona  1701 Alsace Ave. Norfolk, VA. 23509  (757) 628-2477  86.7% Black 

Lake Taylor  1380 Kempsville Rd. Norfolk, VA. (757) 892-3230  85.6% Black  

Norview  6325 Sewells Point Rd. Norfolk, VA. (757) 852-4600  81.6% Black  

Rosemont  1330 Branch Rd. Norfolk, VA. (757) 852-4610  72.2% Black  

Ruffner  610 May Ave. Norfolk, VA. (757) 628-2466  94.9% Black  

 

High Schools: 

B. T. Washington  1111 Park Ave. Norfolk, VA. 23504  (757) 628-3575  86.2% Black 

Granby  7101 Granby St. Norfolk, VA. 23505  (757) 451-4110  52.9% Black 

Lake Taylor  1384 Kemsville Rd. Norfolk, VA. 23502  (757) 892-2300  72.7% Black 

Maury  322 Shirley Ave. Norfolk, VA. 23517  (757) 628-3344  59.6% Black 

Norview  6501 Chesapeake Blvd. Norfolk, VA. 23513  (757) 852-4500  64.4% Black 
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TUSKEGEE UNIVERSITY 

The following schools were identified by Harrison Orr (UA). 

Middle Schools: 

Tuskegee Institute  1809 Franklin Rd. Tuskegee, AL. 36083  (334) 727-2580 

 

High Schools: 

Booker T. Washington  3803 W. Martin Luther King Hwy. Tuskegee, AL. 36083  (334) 727-0073 

Notasulga  500 E. Main St. Notasulga, AL. 36866  (334) 724-1240 
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COLUMBIA UNIVERSITY 

The following schools were identified by Harrison Orr (UA). 

Middle Schools: 

Democracy Prep Charter  207 W. 133
rd

 St. New York, NY. 10030  (212) 283-1672 

Democracy Prep Harlem  222 W. 134
th

 St. New York, NY. 10030  (212) 281-1248 

 

High Schools: 

Manhattan Center for Science and Math  280 Pleasant Ave. New York, NY. 10029  (212) 876-4639 

Democracy Prep Charter  207 W. 133
rd

 St. New York, NY. 10030  (212) 281-1248 

Rice  74 W. 124
th

 St. Harlem, New York. 10027  (212) 369-4100 

 

Other: 

Young Women’s Leadership 
School 

 Grades 6-
12 

 105 E. 106 St. Manhattan, NY. 10029  (212) 289-7593 

Future Leaders  Institute 
Charter 

 Grades K-8  134 W. 122
nd

 New York, NY. 10027  (212) 678-2868 

Harbor Science and Arts Charter  Grades 1-8  1 E. 104
th

 St. Suite 603 New York, NY. 
10029 

(212) 427-2244, ext. 
627 

Harlem Village Academy 
Charter 

 Grades 5-
11 

 244 W. 144
th

 St. New York, NY.  

Thurgood Marshall    200-214 W. 135
th

 St. New York, NY. 
10030 

(212) 283-8055 
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UNIVERSITY OF ARIZONA 

The following schools were identified by Victoria Tulk (UA). 

Elementary Schools: 

Sam Hughes Elementary School  700 North Wilson Avenue, Tucson, AZ  (520) 232-7400 

Roskruge Bilingual School K-8  501 East 6th Street, Tucson, AZ  (520) 225-2900 

International School of Tucson  1701 East Seneca Street, Tucson, AZ  (520) 406-0552 

Safford Elimentary and Magnet Middle School  200 East 13th Street, Tucson, AZ  (520) 225-3000 

Presidio School  1695 East Fort Lowell Road, Tucson, AZ  (520) 881-5222 

Menlo Park Elementary School  1100 West Fresno Street, Tucson, AZ (520) 225-2100 

 

Middle Schools: 

Mansfeld Middle School  1300 East 6th Street, Tucson, AZ  (520) 225-1800 

Ha:san Middle School  1333 East 10th Street, Tucson, AZ  (   )    -       

Imago Dei Middle School  55 North 6th Avenue, Tucson, AZ  (520) 882-4008 

Doolen Middle School  2400 North Country Club Road, Tucson, AZ  (   )    -       

Apollo Middle School  265 West Nebraska Street, Tucson, AZ  (520) 545-4500 

Baboquivari Middle School  111 W. Main, Sells, AZ  (520) 383-6800 

Sierra Middle School  5801 South Del Moral Boulevard, Tucson, AZ  (520) 545-4800 

Wade Carpenter Middle School  595 West Kino Street, Nogales, AZ  (520) 287-0820 

Wakefield Middle School  101 W. 44th St. Tucson, AZ 85704  (520) 225-3800 

 

High Schools: 

Tucson High Magnet School  400 North 2nd Avenue, Tucson, AZ  (520) 225-5000 

Salpointe Catholic High School  1545 East Copper Street, Tucson, AZ  (520) 327-6581 

Edge High School - Himmel Park  2555 East 1st Street, Tucson, AZ  (520) 881-1389 

City High School  48 East Pennington Street, Tucson, AZ  (520) 623-7223 

Amphitheater High School  125 West Yavapai Road, Tucson, AZ  (520) 696-5340 

Presidio School  1695 East Fort Lowell Road, Tucson, AZ  (520) 881-5222 

Catalina Magnet High School  3645 East Pima Street, Tucson, AZ  (520) 232-8400 

Flowing Wells High School  3725 N. Flowing Wells Road Tucson, Arizona 85705  (520) 696-8000 

Catalina Foothills High School  4300 East Sunrise Drive, Catalina Foothills, AZ  (520) 209-8300 

Nogales High School  1905 North Apache Boulevard, Nogales, AZ  (520) 377-2021 

Desert View High School  4101 East Valencia Road, Tucson, AZ  (520) 545-5100 

Rincon High School  422 North Arcadia Avenue, Tucson, AZ  (520) 232-5600 

Santa Rita High School  3951 South Pantano Road, Tucson, AZ  (520) 731-7500 

Sahuarita High School  350 West Sahuarita Road #9, Sahuarita, AZ  (520) 625-3502 

Sunnyside High School  1710 East Bilby Road, Tucson, AZ  (520) 791-5167 

 

 


