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~ J.J. Thomson

Joseph John Thomson was originally
born in England during the 1850’s. He
was awarded the Noble Prize in Physics
in 1906 due to his discovery of the
electron (1897).

:‘illﬂuwllh:lt,r:f .%L:.‘;-!Ei!-':f ;

Picture from http://www.patent-
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Thomson’s Experiment

Instead of using only an electric plate or a magnetic plate, Thomson is given
credit for using both. This caused the electrons of the gas to form what was
thought to be a beam of light. Thomson was able to bend these particles,
proving they were indeed electrons and not light.

Picture from : http://www.phy.cam.ac.uk/cavendish/history/electron/description.php



Experial Setup

Helmholtz Coils

Power Supply










Data
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Applications of
Mathematics
= [hree different formulas were needed to

find how our findings compared to the
accepted value of e/m for electrons.

= The accepted value ofi e/m for electrons
is 1.76 x 10" C/kg.



Formulas Used

This equation is used to determine the
magnetic field, B.

= N = number of turns in each Helmholtz
colls

= | = the current through the colls
= a = the radius of the colils
= U, = the magnetic permittivity: of free space



= v = the speed of the

Formulas Cont.

electron

= B = the magnetic field ’

r = the radius of the \/ ﬁ C—
electron beam circle ‘;\\"‘_\ o

= \/ =the voltage, or

accelerating potential

P.J.

06/26/2007



Slide 10

AL1 Advanced Lab, 6/28/2007



Formulas Cont.

= B = the magnetic field

= 1= the radius of the electron beam circle
= v = the speed of the electron

= ¢ = the charge of the electron

= m = the mass of the electron



Comparison of e/m values

= The average ratio between e and m Iin
our data was:

1.8 x 10" C/kg
* The accepted value of e/m is:

1.76 x 10" C/kg
= Qur value was 97.7% accurate



Comparison of Speeds

= The average speed of the electrons In
our data was:

9.47 x 10°m/s
= The speed of light is:

3.0 x 108 m/s

= The average speed of the electrons in
our data was 3.2% of the speed of light.
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PIXE Results

Element Area wvalue /uC/ Eff. Trans. Conc. %3tat. %Fit LOD
ZSym # counta ( -5) ppm (-3) (-3) ppn - Error Error

400 3994

400 1805 201223.

400 951.1 410680,

400 224.6 IEELE

In the matrix iteration section it was found that a correction needed to be
applied to the H or uC value in order for the concentrations to sum to unity.
The concentrations listed in the table above include this correction value.
With the user supplied H & uC wvalues alone the conc would be the above values
multiplied by 1.134E-02 (See the documentation for further discussion.)
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GUPIX RESULTS

File:pinkrock.gpx - . ul: 0.5%00 ni: 1.861 PFlcor:l.0017
The last column i3 a decizsion on the presence of that element in the apectrum.
¥: present at level of quantization, H: not present at limit of detection
7: may be present near LOD levels {user must decide) H or ul Corr[T]: 0.030
Det Bes{eV): 253.7 Chi*=*2: 8.977 { B8.977)
Layer H ¥ield Det. Filter
Element Area walue JuC/ Eff. Trans. Conc. %5tat. %Fit LCD
Z Sym counts { -5)
9988
137370 400 99958 90445]1.
1103.7 400 487.4 99972 40187.
In the matrix iteration section it was found that a correction needed to be
applied to the H or ul walue in order for the concentrations to sum to unity.
The concentrations listed in the teble akowe include this correction value.
With the user supplied H & ul wvalues alone the conc would ke the above wvalues

multiplied by 2.994E-02 (3ee the documentation for further discussion.)
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Elements in Shell

File:shell.gpx Sec: 110. uC: 0.500 nA: 4.545 FUcor:1.0037

The last column is a decision on the presence of that element in the spectrun.
Y: present at level of quantization, ©N: not present at limit of detection
?: may be present near LOD levels (user must decide) H or uC Corr[T]: 0.038

Det Res(eV): 260.6 Chi**2; 5.194 | 5.194)
Layer H Yield Det. Filter

Element Area wvalue /ul/ Eff. Trans. Conc. %5tat. 3Fit LoD
ZSym # counts { -5) ppm (-3) (-3) pp Error Error 441
400 &4491 5 98315 4709&l.7 4,10 4.22 31537.0
400 238 27 99305 0 0 0 3946l.6
400 3767 541 989883 5l8872.2 0.24 0.35 594.8
400 1235 882 993gl 9958.0 3.26 3.76 330.9
400 1112 904 9939&5 0 0 0 g42.8

In the matrix iteration section it was found that a correction needed to be
applied to the H or uC value in order for the concentraticon3 to sum to unity.
The concentrations listed in the table above include this correction value.
With the user supplied H & uC values alone the conc would be the above values
multiplied by 35.775E-02 (See the documentation for further discussion.)



