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What is statistical mechanics??

e Statistical mechanics is the way of relating
the microscopic laws of physics to a
description of nature on a macroscopic scale.

* SM is the study of the connection between
micro-physics and macro-physics
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* Statistical Mechanics uses laws of probability to compute
AVERAGE properties of both ordinary materials and of exotic
elementary particles.

* A typical amount of material, let's say 1 gram, contains about
6x10%3 molecules: Avogadro's number.

* It is impossible to follow a detailed history of what’s
happening to each of the molecule.
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Quantum Mechanics of Atoms and
Molecules

The flow chart shows you how statistical
Mechanics forms a bridge between

STATISTICAL MECHANICS (makes use of statistics .
Quantum world and Macroscopic world

and probability)

Macroscopic properties of a system of molecules as a
whole
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* Thermodynamics describes a system in terms of macroscopic
guantities such as pressure, volume and temperature. lts laws
are formulated solely in terms of these and it makes no
reference to a system's microscopic constitution. For this
reason TD is a ‘'macro theory’

* Thermodynamics describes a large class of phenomena we
observe in macroscopic systems. The aim of statistical
mechanics is to account for this behaviour in terms of the
dynamical laws governing the microscopic constituents of
macroscopic systems and probabilistic assumptions
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CLASSICAL AND QUANTUM STATISTICS
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