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Use these sliders to change the field strengths e/m — 1.76X10“ C/kg

electric field
reversed 0 forward

magnetic field

N
electric field strength 0 Velts
magnetic field strength 0  microTesla
One of the fields is not turned on. You need to e
apply both fields to find the velocity of the
cathode rays. . ES-

A negatively charged electron
is deflected in an electric
field. It is repelled from the
negative plate, and attracted
towards the positive plate.
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Example. Consider one e inside a spherical region of uniform
positive charge density p.

(a)Show that the e” will undergo simple harmonic motion (SHM).
(b)Find k and v of this SHM.

Solution:
2 3

F=ma=md ZZ_kQ(rz)e 29 1 4nr p%z—ﬁr
dt r dme, 3 1 3g,
2

e, dr L P 9= SHM

dt> 3me,
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d’x k
Solution: Comparing with the SHO —+—X = 0
dt m
e
we see that the “spring constant” is K = PE
3g,

PR | e’
471, /3 d7g,r,

But if we have one e (as in the H atom) and the atom is neutral,

so if ry = 101 m, k = 230 N/'m —» v~ (k'm)"?/27 ~ 2.5x10'° Hz. If
the photon is emitted by the oscillating e, we expect A= c/v ~ 1200
A ... in line with the Lyman series of the H absorption and emission

spectrum. But then how do we get the several sets, each consisting of

several lines, of the atomic H absorption & emission spectrum?
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Electron Beam e/m: Modern Physics Lab

e/m with Electron Tube
(observe e-beam in gas tube)

Cathode Ray Tube
(study effects of E and B)
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lonized Beam g/m: Mass Spectrometer

* Mass spectrometer measures q/m for unknown elements.

1 2qV
1. Emvz =qV = v’= qT Ions accelerated by E field.
2. R= L Ion path curved by B field.
] qB B out
,  mi? m? (2qV el 2 ¢ = s
R® = 2R2 - 22
q q B m ° ® L] .
R
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Both charge and mass are quantized.
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Rutherford’'s Experiment
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Rutherford’s Atomic Model ¢ 3 3,38, zisi [2]
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Rutherford Scattering (cont.)
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