TEACHER LED ACTIVITIES
THE LIGHT FROM BEYOND

OBJECTIVES:
The student will learn that light and heat energy come from the sun. The student will observe how the sun’s energy can have an effect on different objects.  
	
MATERIALS:
1. 1 Poster of the sun showing energy rays.
2. 20 Triangular Prisms 
3. 26 strings of UV –light detection beads 
4. 20 UV Sensometers
5. 3 containers of commercial sun-block (SPF factors 8, 30, and 70)
6. 3 Radiometers  
7. 1 Book “Energy”	

TEACHER BACKGROUND INFORMATION:  
The light we see with our eyes is really a very small portion of what is called the “Electromagnetic Spectrum.”  The Spectrum includes all types of radiation – from X-rays used at hospitals, to radio waves used for communication, and even microwaves you cook food with.  Radiation in the Spectrum is often categorized by wavelength.  Short wavelength radiation is of the highest energy and can be very dangerous – Gamma, X-rays and ultraviolet are examples of short wavelength radiation.  Longer wavelength radiation is of lower energy and is usually less harmful – examples include radio, microwaves, and infrared.

A rainbow shows the optical (visible) part of the Electromagnetic Spectrum.  Visible light runs from the familiar blue to green to yellow to orange to red.   Red light is the least energetic of the colors of visible light and blue is the most energetic.  Infrared (if you could see it) would be located just beyond the red side of the rainbow.  Although infrared radiation is not visible, humans can sense it – as heat such as heat from a campfire.   Ultraviolet light is another form of radiation not visible to the human eye.  If you could see it, it would be located just beyond the violet portion of the visible spectrum.

PROCEDURE:
1. Show students the poster of the sun.  Point out the different energy waves/rays that the sun produces such a visible light, ultra-violet light and infrared light.   

VISIBLE LIGHT
Begin this part of the activity by reading page 11 in the book “Light Energy”.   The reading selection should give students the idea that light reacts with objects and that light travels in waves.  Now pass out a prism to each student or to each pair of students depending on the number of students in the group.  Caution students that the prisms are made of glass and can break easily.  Ask the students to move the prism around and try to get it to react with sunlight and make the colors of the rainbow.  Point out that visible light rays can be refracted (bent) when passing through the prism to show the different colors.  Each color has a different wavelength as similarly pointed out in the poster.  Collect the prisms after students have had a few minutes to explore.

 

ULTRAVIOLET LIGHT
Begin this part of the activity by discussing how objects react to UV light.  Show students some sample UV beads and point out how they look (cloudy white).  Discuss with students that these beads detect UV energy coming from the sun (see last pages for more information about UV light).  Show students the poster again so they see where UV light waves are in relation to visible light.  Now give each student a string of UV beads and ask them to stand outside the tent area and see what happens.  They should notice the beads turning colors.  For a fun side activity, ask the students to find another student with the same color pattern that matches their string of beads.  The numbers on the strings should help to verify that students found a match as the numbers should total 24 when added together.  Examples (0, 24) (1, 23) (2, 22) (3, 21) etc.  Collect the strings of UV beads after students have had time to explore and place them back in the UV protected container.

Pass out the UV Sensometers to each student or pair of students and ask them to see what happens when they are exposed to sunlight.  The picture of the sun on the card will   react to UV light.  Students can compare the color change in the sun’s center with the meter bar on the side of the card to find the approximate range of UV intensity.  The results show how much sunscreen protection would be needed to block the UV light.  Return to the tent and show them some samples of sunscreen.  To show students how the sunscreen protects from UV light pass out some individual UV beads so students can rub some samples of sunscreen on the beads.  Divide the students into three groups and have one group smear SPF 8 sunscreen on a bead, another group smear the SPF 30 sunscreen on their bead and the third group with no sunscreen.  Step out from under the tent to observe what happens.  Students should compare the beads and notice how the screen protects against UV radiation.  Return to the tent and discuss results.  Clean beads with paper towels so they are ready for the next class.   Collect the sensometers and beads and place them in the protected containers.  


INFRARED LIGHT
Show students the Radiometers – teacher demonstration only.  Caution students that the Radiometers are made of glass and can break very easily so it is best that the teacher walk around and show the instrument to the students.  Point out the characteristics of the fins inside the bulb.  One side of each fin is black and the other is silver or white.   Now move the radiometer in and out of the sunlight to observe how the fins change speeds. This tool reacts to infrared waves.  Show poster again to point out where infrared waves are in relation to visible light.  Humans cannot see infrared waves but can feel them as heat.  The black sides of the fan in the middle heat up faster than the silver sides so it causes the fan to spin.  The more infrared waves that reach the blades the faster it spins.  (See last pages for more information about infrared waves and Radiometers.)
 
Make sure all equipment is returned and is ready for the next class.    In conclusion, remind students that the sun produces energy waves, some that we can see and some that we cannot.  Some of the sun’s energy we can feel as heat.  Man has learned to make tools that react to the sun’s energy and some tools are used to measure the energy.



TEACHER BACKGROUND INFORMATION CONTINUED:

UV LIGHT
How do Solar Beads Work?  Solar beads have a chemical substance embedded in their plastic containing a pigment that changes color when exposed to ultraviolet (UV) light.  The beads are not affected by visible light, such as the light from a light bulb, and remain white, or pale, indoors as long as they are kept away from windows or doors through which UV light can enter a room.  

Ultraviolet light is made of long and short waves.   Long wave ultraviolet light is often called “black light”.   This is the light that makes objects appear to glow in the dark.  Long wave UV light passes easily through plastic and glass. 

Short wave ultraviolet light is used to kill bacteria, speed chemical reactions, and identify fluorescent minerals.  Short wave UV light can’t pass through most plastic or glass.  The Shortest UV wavelengths in the air are absorbed by oxygen molecules and convert the oxygen into ozone.  

UV Radiation can damage eyes and skin!  When bare skin is exposed to sunlight for a long time, it can tan and sometimes even burn.  Over a long period of time, and with repeated exposure to UV light, skin cells can be damaged causing skin to wrinkle and sometimes even leading to skin cancer.  Wearing sunglasses, sunscreens, hats and long sleeved shirts can help protect you from the Sun’s harmful rays.

INFRARED LIGHT
A radiometer is a device used to detect or measure radiation.  Generally, the term “radiometer” denotes an infrared radiation detector, yet it also comprises detectors operating on any electromagnetic wavelength.  Radiometers consist of a glass bulb containing a rarefied gas in which four diamond-shaped paddles are mounted on a central axis.   Each paddle is black on one side and silvery on the other.  When radiation such as sunlight strikes them, the black side absorbs radiation and the silvery side reflects it, resulting in a temperature difference between the two sides and causing motion of gas molecules around the edges of the paddles.  This motion of the surrounding gas molecules causes the paddles to spin.  Radiometers measure the intensity of radiation by measuring the rate of spin of the paddles. 
Infrared light lies between the visible and microwave portions of the electromagnetic spectrum. Infrared light has a range of wavelengths, just like visible light has wavelengths that range from red light to violet. "Near infrared" light is closest in wavelength to visible light and "far infrared" is closer to the microwave region of the electromagnetic spectrum. The longer, far infrared wavelengths are about the size of a pin head and the shorter, near infrared ones are the size of cells, or are microscopic. 
Far infrared waves are thermal. In other words, we experience this type of infrared radiation every day in the form of heat! The heat that we feel from sunlight, a fire, a radiator or a warm sidewalk is infrared. The temperature-sensitive nerve endings in our skin can detect the difference between inside body temperature and outside skin temperature.  Infrared light is even used to heat food sometimes - special lamps that emit thermal infrared waves are often used in fast food restaurants!
Shorter, near infrared waves are not hot at all - in fact you cannot even feel them. These shorter wavelengths are the ones used by your TV's remote control.
Humans may not be able to see infrared light, but did you know that snakes in the pit viper family, like rattlesnakes, have sensory "pits", which are used to image infrared light? This allows the snake to detect warm blooded animals, even in dark burrows! Snakes with 2 sensory pits are even thought to have some depth perception in the infrared!
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