
 
ExerciseWederivethe hightemperature equation ofstatefora Bosegas

Werecallthattheaverage number ofparticles in thestatewithenergy E
s given bythe Boze Einstein distribution
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Wealso knowthatthenumberofenergy eigenstates withenergyintherange teEtd
isgiven bythe densityofstates
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Tus thetotalnumber ofparticles inthegas isgivenby
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Letus computethis integral usingthe expansion Z 35 l
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where I isthe deBroglie thermal wavelength

We can now use this expression tosolvefor Z whichwillbeusefulbelow
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We can now observethat z 41 IN 251 Thatis the
thermalwavelength ismuch smaller thanthe interparticle separation sothezestlimitis

thehightemperature limit

Wewish to compute the equation ofstate sogiven thatweare working inthe

grandcanonical ensemble we can usethe
factthat thegrand

canonicalpotentialIoobeys

Io tolog z p r



Usingthe grandpartition
function fortheBosegas

derived elsewhere
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Thusthe hightemperature equation ofstate ofa Bosegas is approximately
thatofan ideal gas butits firstvirial coefficient isnegative meaningthatthe

pressure of a Bosegasis love than
thatofthe idealgas


