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Feynman’s* Magical Sugar Cube
Equipment Needed
Consumables

• ScienceWorkshop® 500 Interface
• sugar cubes (several)

• Light Sensor


• pair of pliers


• lightproof room (closet, etc.)


Purpose

The purpose of this activity is to use the Light Sensor to detect and record the faint burst of light (known as triboluminescence), which is emitted by the crystals in a sugar cube when friction is applied to them.
Procedure
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Turn on the interface box and the computer. Plug a Light Sensor into analog channel A of the interface box.
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Turn on the interface box and the computer. Plug a Light Sensor into analog channel A of the interface box.

[image: image3.wmf]
Open the Experiment Library template file:

ScienceWorkshop
DataStudio(

MSS19
MSS19 Sugar Cube.ds

* See page MSS19 - 4 for a note about Richard Feynman.




[image: image4.wmf]
You are now ready to disconnect the interface box and move the Light Sensor to the lightproof area. To do so, select Disconnect for Data Logging on the Experiment menu (ScienceWorkshop) or click the Logging button on the Setup toolbar (DataStudio). (Printing the checklist is an option. Follow your teacher’s instructions about whether or not to print the checklist.)
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Disconnect the computer cable and the power cord from the back of the interface box. Leave the interface box turned on and the Light Sensor plugged in. 
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The ScienceWorkshop 500 Interface will let you know when it is ready to begin recording data remotely. When it is ready, a green light on the front will flash once every 5 seconds. This means it is in a “Sleep Mode” to save the batteries for actual data logging.

[image: image7.wmf]
Carry the interface box and sensor to the light proof area. Before turning out the light, set up the area so that you can crush a sugar cube with the pair of pliers, directly in front of the Light Sensor.
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Make some predictions about the best way to crush sugar cubes to produce friction. Write your predictions in your notebook.
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Begin logging data. To do so, “wake up” the interface box by pushing—and holding down for a second—the LOG button on the front of the box. (The green light will flash 10 times and then begin to flash rapidly. It is now recording data.)
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Turn out the light so there is complete darkness. Hold the Light Sensor near the pliers and sugar cube. Crush the sugar cube, watching for it to emit a tiny burst of light. If possible, repeat the crush with several sugar cubes.
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Press the LOG button to end recording. Return the 500 Interface box to the computer and reconnect the computer and power cables.
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On the Experiment menu of the Experiment Setup window, click Connect to Interface (ScienceWorkshop), or click the Connect button (DataStudio). 
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Your data will appear on the screen on a Light Intensity vs. Time graph. Re-scale the graph so the data fills the window.
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Can you determine when the light was turned out?
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Pinpoint exact values for your triboluminescence light data with the Smart Cursor (ScienceWorkshop) or Smart Tool (DataStudio).

[image: image16.wmf]
Find the lowest light intensity you recorded (this is the y-coordinate of the lowest point on your graph). Write down this intensity in your notes.

Find the points in time when the Light Sensor detected light. What is the intensity of this light?
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What was the highest intensity of light you were able to produce with triboluminescence?

What was the best method for applying the friction to the sugar cube?

Did slowly crushing it produce more light than crushing it as fast as possible?

Which of your predictions turned out as you expected? Which predictions did not match the results?
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Be sure to follow your teacher’s instructions for putting away your equipment and shutting down the computer. If you are saving your data on a disk, remember to give it a new filename.
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Richard Feynman was a physicist famous not least of all for his sense of humor. He is popularly remembered for demonstrating how the O-ring failed to hold its shape when frozen, thereby explaining the mystery of the Challenger Shuttle disaster. Feynman was amazed at the ability of his Brazilian graduate students in physics to memorize information without really learning it. He didn’t care that they could recite the definition of “triboluminescence” if they had never been in a dark closet with a sugar cube and a pair of pliers.

For a humorous account of Feynman’s life, try Surely You’re Joking, Mr. Feynman! by Richard Feynman.
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