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A
Acceleration (linear motion), 26, 204
Additive mixture, 131–132, 173–174
Additive primaries of light, 132
Aerial image, 160
Afterimage, defined, 12
Afterimage Snack, 2, 3–4
Air shadow, 186
Altmann, Vivian, xviii
Angular momentum, 187, 192, 210, 232
Angular velocity, 210
Anti-Gravity Mirror Snack, 5–6
Anti-sound, defined, 238
Anti-Sound Spring Snack, 237–238
Archimedes, 202; spiral of, 226
Atomic spectra, 176
Atoms, 88, 88–90, 99

B
Balancing Ball Snack, 185–186
Balancing Stick Snack, 187–188
Bee Hummer Snack, 235, 239–240
Benham, Charles, 8
Benham’s Disk Snack, 7–9
Bernoulli Levitator Snack, 189–190
Bernoulli principle, 186, 189–190
Bicycle Wheel Gyro Snack, 184, 191–192
Bird in the Cage Snack, xii, 11–12
Birefringence, 164
Blind Spot Snack, 2, 13–14
Blue light, 12, 24, 102, 123–124, 128, 130, 131–133, 

170, 174
Blue Sky Snack, xii, 123–124
Bone Stress Snack, 125–126
Books/manuals/journals, 300–304
Bose Corporation, 238
Brewster’s angle, 168
Bridge Light Snack, 127–128
Bronx Cheer Bulb Snack, 15–16
Bubble Suspension Snack, 193–194, 291
Bubble Tray Snack, 195–196
Buoyancy, 193–194, 201–202
“Butterfly phenomenon,” 228

C
Camouflaged figures, 29–30
Cardboard Tube Syllabus Snack, 17–19

Center of Gravity Snack, 197
Centripetal forces, 232, 234
Chaotic motion, 227, 228
Charge and Carry Snack, 75–77
Charge carrier, 75–77
Chenille stems, 223
Cheshire Cat Snack, 21–22
Christensen, Judith, xvii–xviii
Chromatic aberration, 182
Circles of Magnetism I Snack, 79–80
Circles of Magnetism II Snack, 81–82
Clarke, Arthur C., 238
Coffee-Can Cuica, 235, 241–243
Cold Metal Snack, 74, 83–84
Color: additive coloration, 131–132, 173; atomic 

spectra, 176; chromatic aberration, 182; 
color vision, 8, 24;  complementary colors, 
128; contrast, 23–24, 34, 38; pigments, 130; 
subtractive color, 128, 130, 224

Color Contrast Snack, 23–24
Color Table Snack, 129–130
Colored Shadows Snack, 131–133
Commutators, 112, 119
Concave mirrors, 159, 179–180
Concept Index, 291–295
Conduction: electric, 92, 116; heat, 74, 84, 102
Cones, 8, 11, 12, 52, 132
Conservation of angular momentum, 192, 210
Conservation of energy, 218
Constructive interference, 127–128
Contrast: color, 23–24, 34, 38, 156; enhancement of, 

See Lateral inhibition
Convection Currents Snack, 85–86
Converging lens, 150
Conversation Piece Snack, 245–246
Convex mirror, 178
Cool Hot Rod Snack, 74, 87–88
Corner Reflector Snack, 135–136
Coupled Resonant Pendulums Snack, 199–200
Cousteau, Jacques: in seashells, 2, 41–43
Critical angle, defined, 138
Critical Angle Snack, 137–138
Curie Point Snack, 89–90
Cyan, 12 , 130, 132, 174
Cylindrical Mirror Snack, 139–141

D
d-glucose, 170

Content Index

81868bindex.indd   305 8/14/09   12:18:00 PM

CO
PYRIG

HTED
 M

ATERIA
L



Content Index306

Dark-colored materials, 101–102
Daughters (radioactive nuclei), 114
Demonstration mirrors, 105
Depth perception, 58–59, 65–66, 106
Depth Spinner Snack, 25–27
Descartes Diver Snack, 201–202
Designer Ears Snack, 247–248
Destructive interference, 128, 173–174
Dew point, 98
Diffraction, 143–144, 161
Diffraction grating, 143, 175–176
Diffraction Snack, 143–144
Diffusion, gas, 194
Direction of polarization of light, 124
Disappearing Act Snack, 29–30
Disappearing Glass Rods Snack, xvi, 145–146
Doppler Effect Snack, 235, 249–250
Downhill Race Snack, 203–204
Drawing Board Snack, 205–207
Duck-Into Kaleidoscope Snack, 147–148

E
Eddy Currents Snack, 91–92
Electric heater, 105–106
Electrical conduction, 92, 116
Electrical Fleas Snack, 93–94
Electricity: charge separation, 77; conduction, 92, 

116; current, 80, 81, 82, 90, 104, 109–110, 111, 
115–116, 119, 265; polarization, 93–94, 194; 
resistance, 104, 115, 116

Electromagnet, 90, 109–110, 117, 119, 226
Electromagnetic radiation, 109–110
Electromagnetic spectrum, 102
Electronic oscillator, 258
Electrophorus, 75–77
Electroscope Snack, xvii, 76, 95–96
Electrostatics, 75–77
Energy: conservation of, 218, thermal, 90, 98; 

transformations, 73–74
Everyone Is You and Me Snack, 31–32
Exhibits, creating, xi–xx
Exploratorium: resources from, 303–304; web site, 

304
Exponential decay, 114

F
Fading Dot Snack, 33–34
Falling Rhythm Snack, 235, 251–252
Far-Out Corners Snack, 2, 35–36
Fluids: buoyancy, 193–194, 201–202, 234; density, 

146; fluid pressure, 201–202; surface tension, 
174, 196, 232

Focal length, 150–151, 182
Fog Chamber Snack, 97–98
Fovea, 52
Fresnel lens, 151
Friction, 88, 207, 210, 222, 232

G
Gabrielson, Curt, xix–xx
Gas diffusion, 194
Gas Model Snack, 99–100
Giant Lens Snack, xvi, 149–151
Give and Take Snack, 101–102
Glare, 122, 167
Glass objects, and light, 145–146
Gray Step Snack, 37–39
Gyroscopic motion, 191–192

H
Half-life, 113–114
Halftone reproduction, 43
Hand Battery Snack, 103–104
Hands-on materials, placing around classroom, 

xvi–xvii
Hands-on science, offering in nontraditional 

classrooms, xviii
Harmonograms, 207
Head Harp Snack, 253–254
Heat conduction, 74, 84, 102
Hot Spot Snack, 105–106

I
Icon key, x
Index of refraction, 146
Induction, charging by, 77
Infrared radiation, 105–106
Interactive science museum, xviii–xix
Interference, 47–48, 127–128, 173–174, 196, 224
Inverse-Square Law Snack, 153–154

J
Jacques Cousteau in Seashells Snack, 2, 41–43

K
Kaleidoscope, 135–136, 147–148
Kielich, Eric, xv–xvi
Knowlton, Ken, 41

L
l-glucose, 170
Lasers, 136, 137
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Lateral inhibition, 19, 38
Law of conservation of energy, 218 
Law of conservation of momentum, 209
Lens: Fresnel, 151; giant, 149–151; positive 

(converging), 151; water sphere, 181–182
Leyden jar, 75–77
Light, 121, 124; absorption, 101–102;  

additive primaries of, 132; bridge, 127–128; 
diffraction, 143–144; and glass objects, 145–146; 
intensity of, 154; inverse-square law, 153–154; 
lasers, 136, 137; polarized, 125–126, 163–165; 
refraction, 86, 122; rotating, 169–170; scattering, 
124

Linear momentum, 210
Linear motion (acceleration), 26, 204
Lissajous figures, 207
Look into Infinity Snack, 155–156

M
Magic Wand Snack, 157–158
Magnetic fields and forces, 79-82, 89-92, 107-112, 

117, 119, 227–228
Magnetic Lines of Force Snack, 107–108
Magnetic Suction Snack, 109–110
Magnetism, 90, 109: Circles of Magnetism I Snack, 

79–80; Circles of Magnetism II Snack, 81–82; 
Strange Attractor Snack, 227–228

Magnifiers: page, 150; pinhole, 161–162;  
water-sphere, 181–182

Make Your Own Rainstick Snack, 235, 255–256
Materials/supplies, 297–299
Mathematics: inverse-square law, 153–154;  

right-hand rule, 80, 110, 112
Mechanics: balance, 185–188; center of gravity, 

197–198, 229–230; conservation of angular 
momentum, 192, 210; conservation of energy, 
218; precession, 192; torque, 119, 192

Membranophone, water-bottle, 271–272
Mind Boggling Optic Mirage, 105, 159
Mini-Exploratorium, building, xiii–xv, xx
Mirage Maker, 105, 159
Mirrorly a Window Snack, 45–46
Mirrors, 45–46; anti-gravity, 5–6; concave,  

159–160, 179–180; convex, 178; Corner Reflector 
Snack, 135–136; curved, 140-141; cylindrical, 
139–141; Duck-Into Kaleidoscope Snack, 147–148; 
Look into Infinity Snack, 155–156; spherical, 105; 
two-way, 31–32

Moiré Patterns Snack, 47–49
Moment of inertia, 210
Momentum: conservation of angular momentum, 

192, 210; defined, 209

Momentum Machine Snack, 209–210
Mothers (radioactive nuclei), 114
Motion: detection, 25, 26, 30, 51, 63; friction, 88, 

200, 207, 210, 222, 232; gyroscopic, 191–192; 
linear (acceleration), 26, 204; rotational,  
187–188, 207

Motor Effect Snack, 111–112
Moving images, 69–71

N
National Science Education Standards, 279–289
Natural frequencies, 222, 260
Neirro, Erainya, xi–xiii
Newton, Isaac, 82: Second Law of Motion, 183; 

Third Law of Motion, 186
Nodal lines, 48
Non-Round Rollers Snack, 211–216, 291; geometric 

constructions for, 213; predrawn template for, 
211–212

O
Optic nerve, 14, 56
Optical density, 146
Optically active materials, 170
Optics, See also Color; Light; Reflection; Refraction; 

image formation, 151; lenses: 149–151, 181–182; 
magnification, 150, 161-162, 181–182; mirrors, 
159–160; real images, 150, 160; shadows, 6, 48, 
67, 85, 131–133, 186; virtual images, 151, 178

Organ Pipe Snack, 235, 257–258
Oscillation, 92, 185, 250, 258, 260: transverse, 124
Oscilloscope, 207
Osmosis, 194

P
Page magnifiers, 150
Parabola, 233–235
Parabolas Snack, 159–160: 233–234
Pendulums: coupled resonant, 199–200; resonant, 

184, 217–218
Perception, vii, 4, 36, 129–130; color, 131; depth, 

57–58, 65–66, 106; sound, 262; visual, 2
Peripheral Vision Snack, 51–52
Persistence of vision, 54, 70, 158
Persistence of Vision Snack, 2, 53–54
Photons, 121, 124
Pinhole Magnifier Snack, 161–162
Pigments, 130
Pipe cleaners, 223
Pipes of Pan Snack, 235, 259–260
Pit vipers, 106
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Plexiglas, 127–128
Pointillism, 43
Polarization, 122–126; by absorption, 168; electric, 

194; by reflection, 167; by refraction, 164
Polarized light, 125–126; direction of, 124; rotating, 

169–170
Polarized Light Mosaic, 163–165
Polarized Sunglasses Snack, 167–168
Positive lens, 150
Precession, 192
Pupil Snack, 2, 55–56

R
Radiation: electromagnetic, 109–110; infrared, 

105–106; substitute coins for, 113–114
Radioactive Decay Model Snack, 113–114
Radiohead Snack, 235, 261–262
Raspberry (Bronx cheer), 15
Rathjen, Don, xvi
Real image, 150, 160
Red light, 12, 124, 128, 130, 131–133, 170, 174,  

176, 224
Reflection(s): corner reflector, 134–135; multiple, 

136, 155–156; spherical, 177–178; total  
internal, 138

Refraction, 86, 122; birefringence, 164; optically 
active materials, 170

Resonance, 218, 222, 260, 270
Resonant Pendulum Snack, 184, 217–218
Resonant Rings Snack, 184, 219–220
Resonator Snack, 184, 221–222
Retina, 4, 12, 132
Reuleaux triangle, 213, 216
Reynes, Charles, xviii–xix
Right-hand rule, 80, 110, 112
Rods, 12, 52, 132
Rotating black-and-white disk, 7–9, 25–27, 61–63
Rotating Light Snack, 169–170
Rotating objects, 209–210
Rotational inertia, See Moment of inertia

S
Scattering, 124
Science fair, finding a new approach to, xv–xvi
Science Snacks, defined, vii
Seashells, Jacques Cousteau in, 2, 41–43
Semipermeability, 193–194
Seurat, Georges, 43
Shadows, 6, 48, 85, 131–133, 186
Shake Hands with Yourself, 180

Short Circuit Snack, 74, 115–116
Silver, Joshua, 182
Singing membranes, 272
Size and Distance Snack, 57–59
Snacks: contents of, ix; defined, vii; taking on tour, 

xix–xx; uses for, vii–viii; using as a science 
library, xvii–xviii

Soap Bubbles Snack, 223–224
Soap Film Painting Snack, 171–174
Sound: Doppler effect, 235, 249–250; sound-

cancellation system, 238
Sound Sandwich Snack, 263–264
Speaker Snack, 265–266
Spectra, atomic, 176
Spectra Snack, 175–176
Spherical aberration, 182
Spherical mirrors, 105
Spherical Reflections Snack, 177–178
Spinning Blackboard Snack, 225–226
Spiral of Archimedes, 226
Squirming Palm Snack, 61–63
Stacking, 229–230
Standing waves, 270
Stereo Sound Snack, 267–268
Strange Attractor Snack, 227–228
Static electricity, 93
Straw Oboe Snack, 269–270
Stripped-Down Motor Snack, xviii, 73, 117–119
Strobing, 7, 70
Subtractive color, 128, 130, 224
Surface tension, 174, 196, 232
Syllabus, cardboard tube, 17–19
Symmetry, 6

T
Take It from the Top Snack, 229–230
Tamez, Modesto, xiii–xiv
Temperature, 83–84, 87–88, 89–90, 99–100
Thermal energy, 90, 98
Thermometer, 83, 88
Thread the Needle Snack, 65
3-D Mirascope, 159
Torque, 119, 192
Total internal reflection, 138
Touch the Spring Snack, 179–180
Transverse waves, 124
Two-way mirror, 31–32

U
Upside-down face, 67–68
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V
Van Musschenbroek, Pieter, 77
Vanna Snack, 2, 67–68
Vibration, See Oscillation
Violet light, 124
Virtual image, 151, 178
Vision: afterimage, 2, 3–4, 12; depth perception, 

58–59, 65–66, 106; peripheral, 51–52; 
persistence of, 2, 53–54, 71

Visual purple, 4
Vortex Snack, 231–232

W
Water-Bottle Membranophone Snack, 271–272
Water Sphere Lens Snack, 181–182
Water Spinner Snack, 233–234
Waterfall effect, 61
Waves: diffraction, 143–144, 161; Doppler effect, 

235, 249–250; interference, 127–128, 196; light, 
196, 224; standing, 270; transverse, 124

Whirling Watcher Snack, 69–71
White noise, 256
Wire-Hanger Concerto Snack, 235, 273–274
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