Infrared Radiation Detection Lab

Name_______________________ Group_____ Period_____

Purpose: The purpose of this lab is to test hypotheses about what materials are transparent to visible light and infrared radiation (IR). The reflective and refractive properties of IR also will be investigated.

Hypotheses: Place an X in the box if you think the material is transparent to visible light and/or IR.

	Material
	Pass Visible Light?
	Pass IR ?
	Other Observations

	Clear Plastic Bag
	
	
	

	Black Plastic Bag
	
	
	

	Paper Towel
	
	
	

	Shirt
	
	
	

	Red Filter
	
	
	

	Layer of Sand
	
	
	


Procedure: 1. Connect the solar cell to the alligator clips and plug the other end of the alligator clip wire into the "Input" hole on the Mini Amplifier. Make sure the solar cell is facing up flat on the table. Turn the volume up on the amplifier.

Q1: What do you here? Place your hand over the solar cell, what happens?

2. The amplifier is making a humming sound because the ceiling fluorescent lights are actually turning on and off 60 times a second. This is too fast for your eyes to notice but can be heard as the voltage provided by the solar cell to the amplifier rises and falls 60 times a second. When this light is blocked the sound stops

Q2: Based on your observation, does the visible light from the ceiling lights able to pass through your hand?

3. Take your remote control and point it at the solar cell. Press any button and then adjust the volume on the amplifier so you don't annoy your classmates.  Now point the remote toward your eyes.

Q3: Based on your observations, does the solar cell detect something coming from the remote? Do your eyes detect anything coming from the remote?

4. The remote control is producing IR that is invisible to your eye. However, when it hits the solar cell it produces a current that flows into the amplifier and produces a sound. The solar cell allows us to detect something that is invisible to us.  Now place the objects listed in the Hypotheses Table over the solar cell and determine if the ceiling light is passing through and/or the IR from the remote can pass through. You may have to adjust the volume to hear the ceiling light hum. Make any corrections to your hypotheses by circling misplaced Xs and adding any left out.

Q4: Summarize below what you learned about how  visible light and IR pass through the different objects you tested.

Q5: Astronomers have difficulty learning about the center of our galaxy because the light from the stars and objects is blocked by interstellar dust. How might they overcome this difficulty?

5. If astronomers want to study IR being produced by galaxies and other objects in the universe they will need to build IR telescopes. Telescopes use mirrors and lenses to collect and concentrate light. An IR telescope will only work if IR reflects from mirrors and refracts (bends) when it passes through the glass in a lens. Use your mirror to try and reflect the signal from the remote to the solar cell.

Q6: According to your observations, can IR be reflected by a mirror? Can you reflect it around a corner to the solar cell? Try it.

6. Hold the remote about 12 inches above the solar cell. Press a button and hold it. Place a magnifying lens about halfway between the solar cell and the remote.

Q7: What happened to the loudness of the sound coming from the amplifier when the magnifying lens is placed in the path? Is there a place other than the halfway point where it gets the loudest? Try it.

Q8: Based on your observations, do you think astronomers can build IR telescopes?

Conclusion: Summarize what you have learned about the properties of IR below. Give at least 2 reasons why astronomers are interested in studying IR coming from galaxies and other objects in the universe.

