Light – The “Blind Spot”

Try this:

Draw a small circle and a small corss about 7.5 cm apart on a piece of paper.  Hold the card at arm’s length.  Shut your right eye and look at the symbol on the right side of the card.  Move the card slowly toward you.  The symbol on the left will vanish at a certain distance.  Try it again with the black paper provided.

What’s happening:

The retina is made up of light receptor cells called rods and cones.  Photons of visible light are received by the retina and changed to impulses.  The impulses are carried by the optic nerve to the brain.  The area of the retina where the optic nerve is attached does not have any rods or cones.  This creates a “blind spot.”  Your brain fills in this missing spot based on the area around it.

Light – Benham’s Disk

Try this: 

Observe the pattern on the disk.  Note that it only contains black and white colors.  Now, spin the disk.  You should be able to see rings of color.  Look for blue, green, yellow, red.

What’s happening:

People aren’t exactly sure why this occurs, but they believe it relates to the three different types of cones in your retina.  Each type of cone – red, green, and blue – has a different latency time, the time it takes to respond to a color, and a different persistence time, how long it keeps responding after the stimulus is gone.  As the disk spins, you see flashes of white and black.  When a white flash goes by, all of the cones respond but it different ways.  This imbalance causes the perception of color.

Light – Polarized Lenses

Try this:

Take two slides.  Hold both slides so that the black marks point up and down. Place one slide on top of the other and look through them.  While continuing to look through the slides, turn one of them a quarter turn.  The image gets darker and almost impossible to see!

What’s happening:

The transverse waves of light are oriented in all different directions.  A polarized lens filters out all of the waves except those oriented in a certain direction – sort of like a comb.  Initially, both slides allow the vertically oriented waves to pass through.  When you turn one of the slides, only horizontally oriented waves are able to pass through.  The combined effect is that no waves are able to pass all the way through both slides.  A single polarized lens can be used to eliminate glare off of reflective surfaces and are used in some sunglasses. 

Light – Blue Sky, Red Sunset

Try this: 

Turn on the flashlight and hold one end of a glue stick up to the bulb.  Observe the variation of color throughout the glue stick.  It should have a bluish tint near the bulb and appear reddish at the other end.  Look and the glue stick on-end and note the reddish appearance of the glue.

What’s happening:

Particles in the glue stick scatter light much in the same way as particles in the atmosphere scatter sunlight.  Blue light is scattered the most.  Red light is scattered the least.  That’s why only the red light makes it to the end of the glue stick.  When you see a sunset, the sunlight is travelling through more of the Earth’s atmosphere than when it is directly overhead.  As a result, the blue wavelengths are scattered and you see the remaining reds and oranges.

Light – Fiber Optics

Try this:

Hold one end of the fiber optic cable toward the light and look at the other end of the cable.  Now use your finger to cover and uncover the end pointing at the light.  You should be able to see the light go on and off at the opposite end of the cable.  Now point the other end at a colored object.  Can you see the color through the opposite end?  Quiz each other: point one end at an object and make the person at the other end tell you what color it is.

What’s happening:

When light enters one end of the glass fiber, total internal reflection keeps it bouncing back and forth within the fiber until it reaches the other end.

Light – Rainbow Bubbles

Try this:

Blow a bubble and let it rest on the end of the wand.  Observe the rainbow pattern on the surface of the bubble.

What’s happening:

When light hints a thin film like the surface of the bubble, some light reflects off of the top surface and some light reflects off of the bottom of the surface.  These light waves interact with each other causing constructive and destructive interference.  Since some colors of the spectrum are destructively cancelled, you see only the remaining color.  This creates the rainbow effect.

Light – 3-D Image

Try this:

Observe the 3-D photo without the glasses.  Note that it looks blurry.  Now view the photo through the glasses and note it’s 3-dimensional appearance.

What’s happening:

Since our eyes are placed about 6 cm apart, they give our brains slightly different pictures of the same scene.  3-D movies and photos like this one are created by placing cameras about 6 cm apart from each other and shooting through blue and red filters.  The blue and red filters of the glasses selectively filter out one of the images sending slightly different images to the brain.  The brain interprets this as 3-dimensional depth.

Light – Retinal Response Time

Try this:

Cut out the pictures of the bird and the birdcage and tape them together back to back.  Insert a pencil at the bottom and tape it in place.  Rotate the pencil rapidly between the palms of your hands.  Note how the bird almost appears to be inside the cage.

What’s happening:

Your retina responds to an image a fraction of a second after you see it.  The signal to your brain also persists for a fraction of a second after the image is gone.  As a result, two rapidly interchanging images submit overlapping signals.  The brain interprets this by blending the two images into one.

