Title:

Date:

Name:

Partner(s):

Objective:

Raw Data:



(Report your observations about the direction of the magnetic field and the direction of the magnetic force on the electron beam.  Specifically, when the field points to the geographic South, which way does the initial force point?  What about when the field points to the North?)

Coil Parameters:
Number of turns
N = 
Outside diameter
O.D. = 

Inside diameter
I.D. = 

Tube Parameters:
Distance between filament and plate
d = 0.25 cm

Radii of plate rings



a  = 2.0 cm, 1.5 cm, 1.0 cm, and 0.5 cm 
Coil Field Pointing to North
	Ring Radius
a
(cm)
	 Voltage
V
(      )
	Inner Current

Iin
(      )
	Outer Current

Iout
(      )

	2.0
	
	
	

	1.5
	
	
	

	1.0
	
	
	

	0.5
	
	
	


Coil Field Pointing to South
	Ring Radius
a
(cm)
	 Voltage
V
(      )
	Inner Current

Iin
(      )
	Outer Current

Iout
(      )

	2.0
	
	
	

	1.5
	
	
	

	1.0
	
	
	

	0.5
	
	
	


Calculated Data:
Coil Field Pointing to North
	Ring Radius
a
(cm)
	Orbit Radius

r
(          )
	 Bin
(      )
	Bout
(      )
	(e / m)in
(          )
	(e / m)out
(          )

	2.0
	
	
	
	
	

	1.5
	
	
	
	
	

	1.0
	
	
	
	
	

	0.5
	
	
	
	
	


Coil Field Pointing to South
	Ring Radius
a
(cm)
	Orbit Radius

r
(          )
	 Bin
(      )
	Bout
(      )
	(e / m)in
(          )
	(e / m)out
(          )

	2.0
	
	
	
	
	

	1.5
	
	
	
	
	

	1.0
	
	
	
	
	

	0.5
	
	
	
	
	


Calculations:

Coil Radius

R = (O.D. + I.D.) / 4 = 
Orbit Radius  
r = [(a/2) 2 + d 2]1/2 = 
Magnetic Field
Bin  = 8(oNI / [(125)1/2 R] =

Charge to Mass Ratio




(e / m)in = 2V / (B 2 r 2) = 
Results:

(Report the average of all of the inner values for e/m.  Report the average of all of the outer values for e / m.  See if the accepted value for e/m falls within this range formed by the two averages.)
(The component of Earth's magnetic field parallel to Earth's surface points north.  Would ignoring this component of Earth's field tend to make your calculated values of e/m too large or too small when your coil field pointed north?  Explain.  What about the values you calculated when the coil field pointed south?)
(The Earth's field mentioned above was determined in the Magnetic Deflection experiment.  Its value is around 1x10-4 T.  Its direction is down and to the North.  Its North component is approximately 2x10-5 T.  Explain whether or not neglect of this magnetic field component is a significant source of error.  Be quantitative!)

Uncertainties:
(Discuss any other experimental uncertainties and try to determine if these would be sufficient to explain any remaining discrepancies between the accepted value and your calculated range of values.)
