6. Statistical Mechenics and Thermodynamics (Spring 2006)

Congider a gas of relativistic, conserved bosons. The relation between energy and momentum is
E = |plc
{a) Derive the condition for Bose-Einstein condensation in three dimensions.
(b} Does Bose-Einstein condensation oceur in two dimensions? Justify your answer.

{c) What is the highest dimension for which Bose-Einstein condensation does not oceur?

The simplest definition of T. s ‘the mimimum Yemperature for whith

all pacticles indhe systemn are expected fo be pn excited strtes, Cur shrateyy
|. Find The densty of Strtes

2. Twlegrate Oteupaney times density oF Statesfo get the Jeta | number
of partitles in exited stetes N, (smce €20 {or growd state, They
aren't cownted This :“h-’-egn.l beranse f(éjc-ﬂ}

3, Maximize Ng 4'7}/ Fe’f?[fhj M=C 5o the minintum %eml.ﬂgm'?wg Cornes m’t

Y, Set Ne=N and solve for T=Tc,
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