Date:_____________

Physics 211L

Charge-to-Mass Ratio of an Electron

Name: Section number:1
Partner’s Name:
 Instructor: Sara Najem
A- DATA:
Number of turns in a coil:         72
 

	D   (m)
	0.662
	0.662
	0.661
	0.659
	0.66

	d  (m)
	0.328
	0.33
	0.331
	0.329
	0.33

	I1 (A)
	0.44
	0.45
	0.46
	0.45
	0.45


Average diameter of the Helmholtz coils:  0.6608    ±    0.05 (m)

Average separation of the coils:   0.3292   ± 0.05 (m)

Average value of I1 = 0.45 ± 0.01 (A)

	R(m)
	I2 (A)   
	I ( A)      
	1/R2 ( y )
	B ( T )     
	B2=x
	x2=B4
	e=y-x+
	e2

	0.0325
	3.27
	2.82
	946.75
	0.00055
	3.059E-07
	9.358E-14
	-42.264
	1786.21

	0.039
	2.8
	2.35
	657.46
	0.00046
	2.124E-07
	4.513E-14
	-29.349
	861.41

	0.045
	2.41
	1.96
	493.83
	0.00038
	1.477E-07
	2.184E-14
	16.062
	257.99

	0.0515
	2.14
	1.69
	377.04
	0.00033
	1.099E-07
	1.207E-14
	21.836
	476.82

	0.0575
	1.92
	1.47
	302.46
	0.00029
	8.313E-08
	6.909E-15
	33.715
	1136.68

	Sums
	12.54
	10.29
	2777.53
	0.00201
	8.5903E-07
	1.796E-13
	2.842E-13
	4519.12


Plot 1/R2 vs. B2 and calculate, using linear regression, the slope ( of the line.

Determine from the slope the value of e/m with its associated error. (Hint: it is best if you use EXCEL, or some other similar program, to fill your table)
We get from the linear regression:

α = 3*109 (
 e/m = 2V α = 2*30* 3*109= 1800*108
The error σα2= 
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σα2=5/3 *(
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so our ratio is 1800*
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Remember!
For best fit, with β=0:    
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Repeat your measurement

	R(m)
	I2 ( A )   
	I ( A )      
	1/R2 ( y )
	B ( T )     
	B2(x)
	x2(B4)
	e = y-x+
	e2

	0.0325
	2.85
	2.4
	946.74
	0.00047
	2.215E-07
	4.909E-14
	-52.39
	2745.489

	0.039
	2.42
	1.97
	657.46
	0.00038
	1.492E-07
	2.228E-14
	-15.721
	247.361

	0.045
	2.12
	1.67
	493.82
	0.00032
	1.072E-07
	1.150E-14
	10.058
	101.165

	0.0515
	1.88
	1.43
	377.03
	0.00028
	7.866E-08
	6.187E-15
	22.325
	498.417

	0.0575
	1.69
	1.24
	302.45
	0.00024
	5.914E-08
	3.498E-15
	35.741
	1277.476

	Sums
	10.96
	8.71
	2777.53
	0.0017
	6.159E-07
	9.257E-14
	0.013
	4869.909


Combine your two measurements and Compare your final value of e/m to the literature value. Comment.

The literature value of b the following ratio e/m is: 
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1800+2=1802

1800-2=1798

1762 is not between the above values so our measured values are not very accurate but they are close to them. 
In your determination of e/m, the errors on d, I1 and D were not taken into consideration. How would these errors contribute to your final results? 

Our final result would have been more precise in that these errors would add uncertainties over the result.
Looking down at the coils, their magnetic field is (out of) o r ( into) the coils. Check one. 

Use the value of I1 to calculate the Earth’s magnetic field. Compare it to the literature value that may be obtained from the Internet or physics handbooks. What is the direction of the Earth’s magnetic field; into the floor or out of the floor?
We have that 
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 So using this formula and using our average 
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Why is it imperative to keep the tilt angle and the direction of the coils fixed during the experiment? 

It is imperative to keep the tilt angle and the direction of the coils fixed during the experiment to keep it parallel to the magnetic field of the earth, since the earth’s magnetic field is also tilted by the same angle.
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