LECTURE 22: The QM Postulates
What I expect you to learn:
-What are the QM postulates

-How to work with the Dirac notation

(Corresponds to sections 5.1-5.4 of textbook)

(Problem set 3 due Friday!)
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In classical physics, the state of a system can be determined at each
instant by dynamical variables (position, momentum vectors, etc). In
principle, they can be measured simultaneously to arbitrary precision.

In QM, the situation is completely different: in general when a dyna-
mical variable is measured, the system is modified in an unpredictable
way. What QM can predict is the probablility of a measurement’s
outcome.

Also in QM, Heisenberg's uncertainty relations set a limit on the
precision with which one can measure two given variables at the
same time.

QM is based on a set of postulates that have not been derived*. They
are justified by experimental results.
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Postulate 1: The state of a physical system is specified by a state
vector (in a Hilbert space) at each time t: ﬁ NTiV

-The Hilbert space is linear and there is a scalar product
in the vector space which can be expressed as:

ms () 2] dx

co

The vector space in generally complex, infinite-dimensional,
continuous (since x is continuous).
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Postulate 2: to every physically measurable quantity A (that we
we will call observable) there corresponds a linear
Hermitian operator A whose eigenvectors form a
complete basis.

Postulate 3: The measurement of an observable A yields one of the
eigenvalues of the linear operator A associated with A.
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