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Aims and Objectives
This experiment was aimed at establishing the e/m ratio as well as to find out how various calculations are reached at. The experiment objective was to learn and understand how the e/m ratio is obtained, the working principle of the apparatus used, and the significance of the e/m ratio.
Results and Discussion
The experimental data was obtained and it is represented in tabular form. Both current and diameter recordings in amperes and meters, respectively, were recorded during the experiment for the voltages of 300V and 200 V. Seven recordings were taken for each of the experiment and the e/m calculated thereafter. Also, the standard errors and the standard deviations were calculated for each of the two experiments. The results are presented in the following tables (table 1 and table 2):
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Table 1: The experimental data for V= 300v[image: ]
Table 2: The experimental data and results for v=200v
Questions
Calculation of the e/m ratios, standard deviation and errors:
	
	
	
	
	
	
	
	
	
	

	#
	Diameter (cm)
	Diameter (m)
	Current (A)
	B, (T)
	r (m)
	B x r
	(B x r)²
	2V
	e/m

	1
	3
	0.03
	5
	0.004
	0.015
	0.00006
	3.6E-09
	600
	1.66667E+11

	2
	2.58
	0.0258
	6
	0.0048
	0.0129
	0.00006192
	3.83409E-09
	600
	1.56491E+11

	3
	2.54
	0.0254
	7
	0.0056
	0.0127
	0.00007112
	5.05805E-09
	600
	1.18623E+11

	4
	1.92
	0.0192
	8
	0.0064
	0.0096
	0.00006144
	3.77487E-09
	600
	1.58946E+11

	5
	1.72
	0.0172
	9
	0.0072
	0.0086
	0.00006192
	3.83409E-09
	600
	1.56491E+11

	6
	1.54
	0.0154
	10
	0.008
	0.0077
	0.0000616
	3.79456E-09
	600
	1.58121E+11

	7
	1.4
	0.014
	11
	0.0088
	0.007
	0.0000616
	3.79456E-09
	600
	1.58121E+11

	
	
Percentage error calculation
	
	
	
	
	
	
	
	

	e/m Average
	1.53351E+11
	
	
	
	
	

	Standard of Deviation
	15705044276
	
	
	
	
	

	Standard of Error for e/m
	5935948783
	
	
	
	
	

	
	0.059359488
	
	
	
	
	

	
	
	
	0.06x10¹¹
	
	
	
	
	

	answer: e/m is 1.53x10¹¹ ± 0.06x10¹¹ C/kg
	
	
	
	
	

	 Percentage error:
	12.37%
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	#
	Diameter (cm)
	Diameter (m)
	(I) Current (A)
	B, (T)
	r (m)
	B x r
	(B x r)²
	2V
	e/m

	1
	5
	0.05
	2.54
	0.002032
	0.025
	0.0000508
	2.58064E-09
	400
	1.55E+11

	2
	6
	0.06
	2.12
	0.001696
	0.03
	0.00005088
	2.58877E-09
	400
	1.54513E+11

	3
	7
	0.07
	1.78
	0.001424
	0.035
	0.00004984
	2.48403E-09
	400
	1.61029E+11

	4
	8
	0.08
	1.56
	0.001248
	0.04
	0.00004992
	2.49201E-09
	400
	1.60513E+11

	5
	9
	0.09
	1.38
	0.001104
	0.045
	0.00004968
	2.4681E-09
	400
	1.62068E+11

	6
	10
	0.1
	1.25
	0.001
	0.05
	0.00005
	2.5E-09
	400
	1.6E+11

	7
	11
	0.11
	1.12
	0.000896
	0.055
	0.00004928
	2.42852E-09
	400
	1.64709E+11

	
	
	
	
	
	
	
	
	
	

	Average
	1.597E+11
	
	
	
	
	
	

	Standard of Deviation
	3.702E+09
	
	
	
	
	
	

	Standard of Error
	1.399E+09
	
	
	
	
	
	

	
	
	
	0.0139904
	
	
	
	
	
	

	
	
	
	0.01x10¹¹
	
	
	
	
	
	

	answer: e/m is 1.60x10¹¹ ± 0.01x10¹¹ C/kg
	
	
	
	
	
	

	% error
	8.75%
	
	
	
	
	
	


A brief history of the experiment and the significance of calculating e/m ratio.
The e/m experiment measures the charge to mass ration of an electron. Historically, the e/m ratio was measured first in the year 1897 by J. Thomson, who later on won a Global Nobel Prize for his outstanding study of electrons. In the experiment to measure the e/m ratio, a cathode was used to emit electrons in a form of emission termed to as thermionic emission. Typically, these electrons were produced from exposing metal oxides to thermal energy. The velocity of the electrons was known throughout the entire experiment and the magnetic field resulted by the application of the permanent magnet is measurable. The magnetic field was responsible for the deflection of the electron beam and recordings of the current on the coil, the circular path’s radius, and the accelerating potential were used to calculate the e/m ratio.
The e/m experiment was an important establishment that improved the understanding of Physics as far as protons and electrons are concerned. The ratio (e/m), aided in the determination of the mass of an electron and a proton, which are very tiny particles to be measured normally. From the discovery of these particles, this 1900s experiment proved to have positivity in supporting the understanding of the electrons and protons to scientists, thereby, acknowledging their existence and potential effects before taking interest for further studies on these particles. Either, it is recorded that particles of the same e/m ratio exhibit some similarity in motion, a significant establishment as far as physics is concerned.
The experiment apparatus and its principle of operation.
The e/m experiment used a voltmeter and an ammeter to measure voltage and current respectively. The ammeter in use was fitted with a solenoid power supply for making recordings of the solenoid current (I). In the experiment, a magnetron valve was also used, and the connecting wires. The solenoid was insulated with a wooden base. The magnetron thermionic valve consists of a cathode and a cylindrical anode (coaxial). On emission of electrons from the cathode, the electrons are directed to the anode radially. A permanent magnet is used to provide the required magnetic field, whose strength is varied during the experiment. The path of electron motion is affected by the presence of a magnetic field that can curve the path if present. When variations are made to the strength of the prevailing magnetic field, therefore, the path of electron flow changes to a curve like up-to an extent when the electrons no longer reach to the anode. At this point, the anode current drops to zero since no electrons are reaching at it. The measurements of the magnetic field criticality are used to determine the e/m.
Conclusion	
	In this experiment, the e/m ratio was obtained for voltages V=200v and 300 V. For the 300V, the e/m was found as 1.53x10¹¹ ± 0.06x10¹¹ C/kg while for the 200 V it was calculated to be e/m is 1.60x10¹¹ ± 0.01x10¹¹ C/kg. The results were within the range to the theoretical value of e/m of 1.758820 * 10 11 C/kg when accounting for the possible errors during the experiment.
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Current / (A)

Diameter (m)

1 3.00 0.05
2 2.62 0.06
3 2.26 0.07
4 1.92 0.08
5 172 0.09
6 154 0.10
7 138 0.11
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Diameter (m)

1 2.54 0.05
2 2.08 0.06
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4 1.56 0.08
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