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5.2 PART I — THE PHOTOCELL

Name__________________________________ Date___________ Period__________

In this activity we use a detector (a photocell connected to a speaker) to “listen” to light.  Our detector is capable of detecting light in both the visible and infrared parts of the electromagnetic spectrum.  

Experiment
Results

A. Describe what you hear from the speaker when your teacher shines a flashlight on the photocell detector.




B. Do you hear any difference as your teacher moves the flashlight closer and farther away from the photocell to make the light dimmer and brighter?




C. Describe what you hear when your teacher moves her or his hand back and forth between the flashlight and the photocell.  




D. Does the sound from the photocell detector result from the brightness of the light or from changes in the brightness of the light?  What is your evidence?


Prediction
Observation

E. What will you hear when the photocell detector is exposed to light from the fluorescent overhead lights?



F. Is the light from a fluorescent bulb constant or does it change?  Explain how you know.

PART II — YOUR OWN MUSIC STATION

Now we will explore how information can be carried by both visible and infrared light.  

Experiment
Results

A. What happens when a laser beam shines on the photocell from across the room.  




Imagine that you had a similar apparatus set up between your house and your friend’s house at the end of the block.  How could you use this arrangement to send information to your friend?





B. Describe what you hear when your teacher hits the photocell with the signal from a remote control.  




Is this information being transmitted using visible or invisible light?


The small device in the end of the remote control that produces the infrared light is called an infrared diode.  Is the “brightness” of the light from the infrared diode constant or does it flicker?  How do you know?


When the brightness of an infrared diode is changed using the output from an audio source, such as a CD player, the information in the music can be transmitted to a photocell and on to a speaker. 

C. Explain carefully, possibly with a picture, why the volume of the music goes down as the infrared diode is moved farther away from the photocell.  

PART III — WHAT GETS THROUGH?

In this part we will we look at how infrared light is similar to visible light and how it is different.  

Experiment
Result

A.
What happens when the transmitter (infrared diode) is placed about 1 meter from the receiver?




B. What happens when your teacher uses a magnifying glass to focus the IR light from the transmitter?



C.
Predict (circle) what will happen to the volume of the music when each of the objects listed is placed between the diode and the photocell.  Then record your observations after your teacher performs each experiment.

1. A hand:




Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

2. A clear plastic bag:


Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

3. A colored plastic bag:


Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

4. A tissue:


Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

5. A piece of paper:


Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

6. A piece of cardboard:


Prediction:
stay the same
get slightly quieter 
get a lot quieter 
become silent

Observation:
stay the same
get slightly quieter 
get a lot quieter 
become silent

D.
When your teacher performed each of the experiments, were any of the results surprising?  Which ones?

E.
Space is not as empty as we often think it is. Much of space is filled with gas and dust that astronomers call the interstellar medium. This dust can block visible light from distant objects making them impossible to see. Why did the development of infrared telescopes allow astronomers to “see” these previously unseen objects?
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