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‘\\ L _I —1r S -&3___ I opposite charges were placed on

r-‘""'-hs.._; the deflector plates, the “rays”

were deflected through an angle #
o It as shown.
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3.40 e+ In Thomson's experiment electrons travel with ve- |,
locity » in the x direction. They enter a uniform elec- [
tric field E, which points in the y direction and has ¥
total width / (Fig. 3.15). Find the time for an electron
Lo cross the field and the y component of its velocity
when it leaves the field. Hence show that its velocity
is deflected through an angle ¢ = eEl/ (mv*) (provid-
ed that # is small). Assume that the electrons are
nonrelativistic, as was the case for Thomson.




3.41 e+ Suppose that the electrons in Thomson’s experi- y -
ment enter a uniform magnetic field B, which is in the [
z direction (with axes defined as in Fig. 3.15) and has x | | “‘"T“'—“\E_-‘*
total width /. Show that they are deflected through an

angle @ = eBl/(mv) (provided that @ is small). . I .
Assume that the electrons are nonrelativistic.
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P The “Rutherford scattering”
~ Cx/) “~ Microscope  ©Xperiment of Geiger and Marsden.
R A\ Alpha particles from a radicactive
adioactive i —ZnS screen
S 7 source pass through a narrow
' n e opening in a thick metal shield and
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~a number scattered through the angle
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X-ray T | - 3 L) Tonization
tube [ / chamber An X-ray spectrometer, X-rays
are reflected off the crystal and
‘I"“-‘ detected by the ionization chamber.

A=) The crystal and chamber can both

4 —'  rotate in such a way that the two
angles # are always equal.
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- X-ray Spectra

FIGURE 4.11
T X-ray spectra produced by platinum
. and molybdenum anodes, both
z Platinum made with an accelerating potential
& of 35 kV. Note how both spectra
g _Molybdenum  terminate abruptly at the same
/ frequency, frax.
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FIGURE 5.7 3 X
I . Moseley measured the frequencies f E, = 4 (Z - 8)°Eg
e of K, X-rays, using several different
‘:ﬁ elements for the anode of his X-ray
é 10 tube. The graph shows clearly that Transitions between n = 2 and n = 1 are traditionally identified as the K,
) VT is a linear function of the
‘--'.; atomic number Z of the anode B 3 1\ 3., Egp
o material. The reason the line E,=E-E=2E|\1-7|=72k E,=-2"—
10 20 30 40 7z  crosses thle Zaxisat Z =~ 1is "
explained in the text. frequencies of their K, X-rays (or any other definite X-ray line), then the pho-
i ton energies, and hence frequencies, should vary like the square of the atomic
f o (z - l) number Z; that is, we should find f o Z2, or equivalently
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FIGURE 6.3

Diffraction rings produced by
diffraction of waves in
polycrystalline metal samples with
(a) X-rays, (b) electrons,

(c) neutrons.
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