Lab 4: Star Colors and Temperature
Background:

The color of a star is determined by its surface temperature. Like the flame you see on occasion, we know that the red flame is the lamest, followed by the yellow flame, so on until the blue flame which is the hottest. Same with stars, except many times hotter. Different than a flame, however, is that colder stars can emit in the infrared (and therefore invisible to the human eye), and really hot stars emit mostly in the ultraviolet (which is equally invisible). 70% of the stars in our galaxy are in the infrared, which is why we have infrared telescopes, and they must doctor their images to false color so you and I can marvel at their artificially natural beauty.

A star actually emits at many wavelengths, for example, our sun emits across the visible spectrum but we all know that it also emits UV (which is why we wear lotion in the beach) and the infrared. The hotter the star, the more it emits in general, with a peak at a certain wavelength. 

Some stars are SO HOT at the surface that they put out nothing more than x-ray radiation. They are so dense that all they’re made out of are neutrons, with the mass of several suns compressed into the area of a small city. If you held a chunk of this in your hand (assuming you could) and you let it drop, it would crash through the ground, shattering rock and iron until it cut its way into the center of the Earth, overshoot it, come back, overshoot again, until being assimilated into our iron core. How will I ever explain this to the insurance agency?
So this is why stars look different colors: they are different temperatures.

Purpose:

The purpose of this lab is to observe the effects of temperature on the color of a glowing object.
Materials:


-Batteries


-Cardboard

-Small lightbulbs

-Foil

-Lightbulb Holders

-Paper

-Pushpin


-Ruler


-Wires with Alligator Clips
Safety:  Safety goggles must be worn for this lab.
Procedure:
1. Place two 9-volt batteries together. This will be the energy source for the higher temperature bulb.
2. Connect the leads of the battery to the wires with the alligator clamps.

3. Clip the free ends of the alligator clamps to the terminals of the light bulb holder.

4. Repeat steps 2-3 with a single battery for the lower temperature bulb.

5. Place foil on top of a piece of scrap cardboard. Measure 3 cm from the bottom of the foil and 5 cm from one edge of the foil. Use the pushpin to make a small hole in the foil at this point.

6. Make a second hole 3 cm from the bottom and 15 cm from the edge of the foil. The two holes should be the same distance from the bottom of the foil, and they should be 10 cm apart.

7. Place the two lightbulb holders so they are 10 cm apart.

8. Darken the room. Once the room is darkened, put a lightbulb into each holder.

9. Hold the foil vertically in front of the lit bulbs. One pinhole should be in front of each bulb.

10. Hold a sheet of paper vertically next to the foil. The light from the bulbs should shine through the pinholes in the foil and strike the paper. You should see two dots of light. Adjust the positions of the foil, paper, and lightbulbs if you need to so you can see two small, clear dots of light.

Data table: 

	
	

	Observations for Low Energy Lightbulb
	

	Observations for High Energy Lightbulb
	


*Draw a diagram of what you see happen when you shine the lights through the foil. Record the color that you see.
Discussion Questions:  Use complete sentences to answer each of the following:

1. Remember that the bulb powered by two batteries had a higher temperature than the bulb powered by one battery. What color of light did the high-temperature bulb produce? What color of light did the low-temperature produce? Does this support what we know about the color of stars?  

2.  What do you think would happen if we used old batteries in this lab? What would happen to the color of the light? Why do you think this is?

3. What if we used an additional battery? What do you think would happen to the color of the light? Why do you think this is? 
