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Parametric Plot of P (T) for a Bose Gas

The parametric equations for the pressure and temperature are given by
(1) Above the BEC transition (T > Tgg)

PV /(Nkg Tge) = (T /Teec) 952 (2)/932(2),  (T/Tge) = (932 (1)/ a2 (Z))m,

where z €[0, 1] and

gnlz] = (1/rIn) f ” ax,

(2) T<Tgec

P/Pgec = (T/Tgec)*

(» Define g,[z] =*)
gln_, z_] := (1/Gamma[n]) NIntegrate[x" (n-1) / ((Exp[x]/2Zz)-1), {X, 0, ©}]}
(» Carry out parametric plot x)
pl = ParametricPlot[{(g[3/2, 1] /g[3/2, z])"(2/3),
(gl5/2,z]/g[3/2,2z]) (g[3/2,1]1/¢g[3/2,2z])*(2/3)}, {z, 0.1, 0.999},
PlotRange » {{0, 6}, {0, 6}}, Frame -» True, AxesStyle -» Black] ;
p2 = Plot[x, {x, 0, 6}, PlotStyle -» Dashed];
p3 =Plot[x"(5/2) (g[5/2,1]1/¢g[3/2,1]), {x, 0, 1}, PlotStyle » Red];

PV
it

T
Show[pl, p2, p3, FrameLabel -» {HoldForm[

PlotLabel » None, LabelStyle -» {GrayLevel[0] }]
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