FIGURE 30-16 Wire-drift chamber inside the
Collider Detector at Fermilab (CDF). The photo
at the start of Chapter 32 (page 889) was done
with this detector,
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A wire drift chamber consists of a set of closely spaced fine wires immersed in
a gas (Fig. 30-16). Many wires are grounded, and the others between are kept at

very high voltage. A charged particle passing through produces ions in the gas.
Freed clectrons drift toward the nearest high voltage wires, creating an
“avalanche,” and producing an electric pulse or signal at that wire. The positions of
the particles are determined electronically by the position of the wire and by the
time it takes the pulses to reach “readout” electronics at the ends of the wires. The
paths of the particles are reconstructed electronically by computers which can
“draw™ a picture of the tracks, as shown in the photo at the start of Chapter 32.

B Summary

Nuclear physics is the study of atomic nuclei. Nuclei contain
protons and nentrons, which are collectively known as
nucleons. The total number of nucleons, A, is the nucleus’s
atomic mass number. The number of protons, Z, is the atomic
number. The number of neutrons equals A — Z. Isotopes are
nuclei with the same Z, but with dilferent numbers of
neutrons. For an element X, an isotope of given Z and A is
represented by

2X.
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The nuclear radius is approximately proportional to A%
indicating that all nuclei have about the same density. Nuclear
masses are specified in unified atomic mass units (u). where
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the mass of 'ZC (including its 6 electrons) is defined as exactly
12.000000 u, or in terms of their energy equivalent (because
E = mc?), where

lu=931.5MeV/c? = 1.66 % 107 kg,

The mass of a stable nucleus is less than the sum of the
masses of its constiluent nucleons, The difference in mass
(times ¢”) is the total binding energy. It represents the energy
needed to break the nueleus into its constituent nucleons.
The binding energy per nucleon averages about 8 MeV per
nucleon. and is lowest for low mass and high mass nuclei.

Unstable nuclei undergo radioactive decay: they change
into other nuclei with the emission of an «, 8. or y particle.



