
 
WedrivetheBose Einstein distributionwhichdescribestheaveragenumberofparticle
occupyinga ginstate in a Bosegas

We consider a Bose
gas of

identical noninteractingbosons supposethat

heparticle numberisnotconservedsothat theenergyofstate In isgivenby
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WhereMr isthenumberofparticles instate 17 Er istheenergy fora
singleparticle instate 17 and u is the chemicalpotential sincetheparticle
an identical the system is completelyspecified bythenumberofparticles in

each

state It followsthatthegrandpartitionfunction isgivenby
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where wehave

assured Er 70 us 0 to ensure convergence

Generally thegrandpartition
function isgivenby
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N theaverage
numberofparticles inthesystem

Applyingthis formula toour grand partition function gives us
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where Mr isthe expectednumberofparticles instate r Thus the
Bose Einstein distribution isgivenby
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