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Chapter 1 STERN-GERLACH EXPERIMENTS

1.1 Introduction
Quantum mechanics is based upon a set of postulates that dictates how to treat a

quantum mechanical system mathematically and how to interpret the mathematics to
learn about the physical system in question.  These postulates cannot be proven, but they
have been successfully tested by many experiments, and so we accept them as an
accurate way to describe quantum mechanical systems.  New results could force us to
reevaluate these postulates at some later time.  The postulates are listed below to give you
an idea where we are headed and a framework into which you can place the new concepts
as we confront them.

Postulates of Quantum Mechanics
1. The state of a quantum mechanical system is described mathematically by

a normalized ket ψ  that contains all the information we can know about
the system.

2. A physical observable is described mathematically by an operator A that
acts on kets.

3. The only possible result of a measurement of an observable is one of the
eigenvalues an of the corresponding operator A.

4. The probability of obtaining the eigenvalue an in a measurement of the
observable A on the system in the state ψ  is

  P( )a an n= ψ 2
,

where an  is the normalized eigenvector of A corresponding to the
eigenvalue an.

5. After a measurement of A that yields the result an, the quantum system is
in a new state that is the normalized projection of the original system ket
onto the ket (or kets) corresponding to the result of the measurement:
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6. The time evolution of a quantum system is determined by the Hamiltonian
or total energy operator H(t) through the Schrödinger equation
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