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Glossary
canonical ensemble An ensemble in thermal equilibrium with a heat bath at a constant temperature. Number of particles, volume,

and temperature are fixed. The system can exhange heat with its surroundings.

critical exponent describes how thermodynamic quantities of a system near its critical temperature vary with temperature.

delta function A function equal to zero everywhere except at the origin whose integral is equal to 1. It is used to model an idealised
point charge or point mass. It is actually a distribution instead of a function.

density of states A function of energy which gives the number of states per unit volume.

ensemble The set of microstates belonging to a macrostate.

equipartition theorem The total kinetic energy of a system in thermal equilibrium is shared, on average, equally among its parts.

ergodic hypothesis An ergodic system is a system in which, over time, all of its microstates are equally probable.

excess molar quantities properties of mixtures which describe the nonideal behaviour of mixtures; the difference between the partial
molar property of a component in a real mixture and that of the component in an ideal mixture.

extensive property a property which is additive for subsystems and can be measured for each one; the value of the property for the
entire system is the sum of the property of each subsystem. Examples are mass and volume.

Hamiltonian a description of the total energy in a system. In physics, its input is a state, which is a list of positions and momenta,
which are really degrees of freedom and their motion. Its output is a single real number.

intensive property a ”bulk” property which does not depend on the system size or the amount of material. Examples are temperature
and density.

macrostate The state of a system defined by pressure, temperature, and other macroscopic quantities. A system is in exactly one
macrostate. Many different microstates can produce one macrostate. A system has high entropy when many microstates can
produce its macrostate and low entropy when few microstates can produce its macrostate.

microcanonical ensemble A perfectly insulated (i.e. isolated) ensemble in which number of particles, volume, and energy are fixed.
From the macroscopic perspective, all microstates are indistinguishable and equally probable.

microstate The state of a system determined by the positions and momenta of its atoms. A system is in exactly one microstate.

occupancy function Gives the probability of a state being occupied.

order parameter a measure of the degree of order across the boundaries in a phase transition system; it normally ranges between
zero in one phase and nonzero in the other. Examples are the net magnetization in a ferromagnetic system and the difference of
densities for liquid/gas trasitions.

partial molar property Indicates how an extensive property of a solution or mixture varies with changes in the molar composition
of the mixture at constant temperature and pressure; it is equal to the partial derivative of the extensive property with respect to
the amount of the component.

partition function A measure of the volume that a system occupies in phase space, which estimates how many microstates are
accessible to the sysetm in a given ensemble. Each is weighted according to the ensemble.

phase space A 6N -dimensional space for an N particle system. Each microstate is a point in phase space.

phase transition, first order A phase transition involving latent heat. Classically defined as discontinous (at the transition) in the
first derivative of free energy with respect to a thermodynamic variable. Examples include various solid/liquid/gas transitions.

phase transition, second order Classically, a phase transition that is continuous in the the order parameter (i.e. the first derivative
of free energy with respect to the external field, continuous across the transition) but is discontinuous in the second derivative
of free energy. Examples include the ferromagnetic and superconducting transitions.

trajectory A physical sequence of microstates determined by equations of motion. Trajectories are confined to a given microstate at
equilibrium.
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