PHY 101:  Physics & Society
Light, Its Properties, and Manipulation

LENSES


There are 2 major lenses that are used to manipulate light - to refract or bend the light and change its direction - a convex lens and a concave lens.  You have one of each.  A concave lens has concave surfaces (curving inward) which takes incoming light and bends it away from the center of the lens, thus spreading out the light as it passed to the other side of the lens.  A convex lens has convex surfaces (bulging outward) which take the incoming light and bend it toward the center of the lens, thus focusing the light into a tight spot on the other side of the lens
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A = core, B = cladding,  C = jacket


Image of a tree with a converging lens.
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Image of a tree with a diverging lens.

Experiment #1:  Investigating Lenses
a)  Take your 2 lenses and look at  print in your booklet.   Q. What do you see?  Q.  How does this view change as you move the lens up and down above the print?  Guess which type of lens each is.  
Q.  When is the image magnified?  Demagnified?  How does this fit with the position of the lens versus its focal length?
b)  Try to use the lenses to form a clear image of the sun on a piece of paper.  Try to image a tree, flower, leaf.   Record what happens with each lens.    Is it upright/upside down?  
c)  Can you use the lens maker’s equation to estimate the magnification/demagnification of the image?
Color:  
Color comes from reflection of light from materials.  If we look at the colored squares in your kit, you can see a number of bright colors.  These squares look this color because those are the wavelengths of light that are reflected from the surface.  The other colors are absorbed.  Another way to make colors is to make colored light. This is done by mixing colors via filters or jells.  White light (containing all colors) is sent through the filter and the transmitted light contains a particular color.  Overlapping of jells, allows for different color combinations of transmitted lights to be made to illuminate a stage for example.

Experiment #2:  Color -- colored paper squares, colored filters, and sugar packet

1. Take colored squares and hold them near to this white paper.  Do you see the color of the reflected light?  How does it compare to the paper's color?

2. Using the colored filters, see what combinations of filters produce which colors of light.  Record at least 3 combinations below.

3.  Sprinkle a small amount of sugar on the letters below.  Can you see the letters?  If the layer is thin enough, you should be able to see the letters.  Now if you increase the layer of sugar what happens?

Do you have any idea why this happens?  Try to explain.

sugar

POLARIZATION:

Polarization of light tells us in what direction the light is oscillating or wiggling (remember light as a wave goes up and down in some direction).  Linearly polarized light has the electric field oscillating in a particular direction like vertically or horizontally.  Lasers often produce polarized light.  Light from the sun or a lightbulb is unpolarized.  This means that the direction the electric field is oscillating in changes so rapidly over time that you can not deteremine a particular direction of polarization. 

A polarizer like the 2 you have in your kits, only allows light that is oscillating in one direction to pass through it. 

Experiment #3: What's Behind Those Polaroid Glasses?  - Polarizing Squares and Cellophane Sheet

 a) Use the polarizer sheets in your kits.  See what happens when you take one sheet and look at something through it.  How does the light’s intensity (brightness) change?  What happens as you rotate the polarizer?

Take the second sheet and put it on top of the first.  Now look at the same object.  As you rotate the second sheet what happens to the brightness?  Can you explain why?  (remember that a polarizer only lets light oscillating in one direction to be transmitted.)

b) Look at light reflecting off the sidewalk, or a car.  Rotate the polarizer and record what you see.

Can you explain how polariod sunglasses work?

c) Now for fun, take the two polarizers and turn them until no light is coming through.  Then put a piece of cellophane between them.  What happens?  What happens if you ball up the cellophane?  Can you explain this?

FIBER OPTICS:

[image: image1.wmf]What is the structure of an optical fiber cable?  A fiber optic cable has a core, a cladding, and a jacket.  These are listed from inside to outside.  The core is the center part of the fiber down which light is to be sent.  It has a high index of refraction.  The core is surrounded by a cladding layer which has a lower index of refraction than the core (remember what is needed for total internal reflection); and finally these two layers are coated with a jacket that is to protect the core and cladding from damage.

Experiment #4:  Fiber Characteristics -- Fiber cable, Colored light squares, and Ruler


In this experiment, you are testing some of the transmission characteristics of an optical fiber.  

1. First aim the fiber to the sun.  Block and unblock the fiber.  

Q. What do you see?

2. Hold the fiber over various colored paper squares and then use the different filters over the input side of the fiber. 

Q.What do you see?  Are some colors more easily transmitted than other?

3. To check on how the amount of bending effects the light transmission of fibers, bend the fiber provided at your station to different radii.  Start with large diameters and work toward smaller diameters.  

Q. How does the amount of light transmitted through the fiber change with different diameter bends?

