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Blackbody Spectrum Activity
To be used with the PhET blackbody spectrum simulation available at the following URL: http://phet.colorado.edu/sims/blackbody-spectrum/blackbody-spectrum_en.html 

Scientists call objects that are perfect emitters and absorbers of radiation “blackbodies”. In the day-to-day temperatures that we experience, blackbodies don’t emit visible light. Rather, they appear perfectly black – as black as black can get. Nothing can be darker than a blackbody at a low temperature. You can make a good approximation of a blackbody by taking a shoebox, painting it black inside, and then cutting a tiny hole in one end. All radiation falling upon that hole from the outside will be absorbed, and nothing will pass out through that hole – at least that we can see with our eyes. 

Blackbodies have very special properties to the extent that they act very much like stars in the night sky and visa versa. The computer simulation you are about to use shows some of these amazing properties as they pertain to light. At the conclusion of this exercise, you should be able to:

· Describe what happens to the blackbody spectrum as you increase the temperature. What happens to the shape of the curve and the peak of this curve?

· Describe what happens to the blackbody spectrum as you decrease the temperature. How does brightness vary with temperature?

· Answer the question, Why do incandescent light bulbs get hot?

· Imagine that you see two hot, glowing objects – each glowing with a different color. Determine which one is hotter.

Start the simulation and perform the following manipulations. Then, answer the questions.

1. Set the simulation for the temperature of the sun, 5,700K. At what color is the sun’s radiation most intense?

2. Set the temperature of a star at 6,500K. (You might have to zoom out in order to see the star’s entire spectrum.) Would this star be brighter than, dimmer than, or the same intensity as the sun? Explain how you know.

3. What color would this star appear to be? (Hint: it will be the same color as that color of the visible spectrum that is most intense.)

4. Set the temperature for a star at 4,250K. (You might have to zoom in to see the star’s entire spectrum.)  Would this star be brighter than, dimmer than, or the same intensity as the sun? Explain how you know.
5. What color would this star appear to be? (Hint: it will be the same color as that color of the visible spectrum that is most intense.)

6. Set the temperature for that of the sun again, 5,700K. If the sun’s most intense radiation falls in the green portion of the spectrum, why doesn’t the sun appear green? Try to explain this.
Because the sun tends to give off all colors of light at roughly the same intensity, the sun appears white (not yellow – that color is caused by the earth’s atmosphere which scatters out the sun’s blue light leaving mostly red).

7. What happens to the brightness of a blackbody (star) when its temperature increases?
8. What happens to the brightness of a blackbody (star) when its temperature decreases?

9. What happens to the color of a blackbody (star) when its temperature increases?
10. What happens to the color of a blackbody (star) when its temperature increases?
11. Set the temperature of the blackbody to that equal to an incandescent light bulb, 3000K. 

12. Where does an incandescent light bulb give off most of its radiation? 

13. Can this radiation be seen with the eye? 

14. Does such a light bulb seem to be very efficient? Explain. 
