A Pentium 4 chip is one of the
leading processors used in compu-
ters today. The 2004 model contains
125 million transistors, plus diodes
and other semiconductor electronic
elements. all on a chip only about
I em on a side. Before discussing
semiconductors and their applica-
tions, we study how quantum theory
describes bonding of atoms to form
molecules, and how it explains mole-
cular behavior. We then examine
how atoms and molecules form
solids, with emphasis on metals and
semiconductors. and their use in
electronics.

CHAPTER

Molecules and Solids
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ince its development in the 1920s, quantum mechanics has had a profound

influence on our lives, both intellectually and technologically. Even the

way we view the world has changed, as we saw in Chapter 28. Now we
discuss how quantum mechanics has given us an understanding of the structure
of molecules and matter in bulk, as well as a number of important applications
including semiconductor devices and applications to biology.

*m Bonding in Molecules

One of the great successes of quantum mechanics was to give scientists, at last,
an understanding of the nature of chemical bonds. Since it is based in physics,
and because this understanding is so important in many ficlds, we discuss it here.

By a molecule, we mean a group of two or more atoms that are strongly
held together so as to function as a single unit. When atoms make such an
attachment, we say that a chemical bond has been formed. There are two main
types of strong chemical bond: covalent and ionic. Many bonds are actually
intermediate between these two types.




