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FIGURE 6.3

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

(<€) neutrons.
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FIGURE 6.4
Two-slit interference patterns
Phul?%:aphlc produced by light and electrons,
ilm
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A TV picture, composed of 525 horizontal lines, refreshes 30 times a second.
Hence, each line is drawn across the screenin 1/(30 x 525)s = 6.3 X 107s.
What is the approximate range of frequencies Af at which a TV transmitter
must be able to broadcast, if the horizontal and vertical resolutions in' the TV
picture are to be about the same?
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Example 6.3

The position x of a 0.01-g pellet has been carefully measured and is known
within +0.5 um. According to the uncertainty principle, what are the mini-
mum uncertainties in its momentum and velocity, consistent with our
knowledge of x?
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Example 6.4
An electron is known to be somewhere in an interval of total width wsthal wadheys
a =~ 0.1 nm (the size of a small atom). What is the minimum uncertainty in its - .
velocity, consistent with this knowledge? %‘. €% 20 evonm
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Example 6.5

What is the minimum kinetic energy of an electron confined in a region of
width a = (.1 nm, the size of a small atom?
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Example 6.6

Many excited states of atoms are unstable and decay by emission of a photon
in a time of order At ~ 10™%s. What is the minimum uncertainty in the energy
of such an atomic state?
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