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ABSTRACT

A value for the permeability of free space, , was measured and compared to its accepted value.  Our calculated value was 1.21E-7 ± 4.72E-9 Tm/A, a percent deviation of 3.97% from the accepted value of 1.26E-7 Tm/A.  This value was calculated as a function of a mass placed on a current balance, the current-squared (I2) needed to return a laser beam reflected off the balance to its equilibrium position while these masses were applied, the acceleration of gravity, and the separation of the wires on the current balance.
Purpose: To measure a value for the permeability of free space, and compare it with the known value, 4E-7 N/A2.
Description: Current (I) was sent through a circuit containing a carbon block rheostat and a current balance.  Differing weights were placed on the current balance, and the amounts of current needed to return the balance to the equilibrium position (as measured by a reflected laser beam) at these different weights were measured.  A plot was then made of the mass (m) vs. I2, and the value for  was determined after finding the slope of the best-fit line of the plot.
Results: The measured values and graph can be seen on the following pages.

Analysis:

Our calculated value for  was 1.26E-7.  Calculations are shown on the following pages.
Uncertainties in I2:
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for 20 mg mass, 
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for 50 mg mass, 
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for 100 mg mass, 
[image: image4.wmf](

)

(

)

2

2

2

438

.

80

.

10

01

.

10

.

11

01

.

2

9

.

119

)

(

A

A

A

A

A

A

I

=

÷

ø

ö

ç

è

æ

+

=

D

 
for 150 mg mass, 
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for 170 mg mass 
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Errors are not large enough to plot as error bars.

Uncertainty in d:
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Uncertainty in :
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This miniscule uncertainty in our calculated value for , coupled with our small percent error of 3.97%, suggests that our value is very close to the accepted value.
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