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Parametric Plot of P (T) for a BoseGas
The parametric equations for the pressure and temperature are given by
(1)Above theBEC transition (T > TBE)

PV(NkB TBE) = T TBEC g5/2 (z) /g3/2 (z), TTBE = g3/2 (1)g3/2 (z)
2/3,

where z ∈ [0, 1] and

gn[z] = 1Γ[n] 
0

∞ xn-1

ex z-1 - 1
ⅆx,

(2) T < TBEC

PPBEC = TTBEC
5/2.

(* Define gn[z] *)

g[n_, z_] := (1 / Gamma[n]) NIntegrate[x^(n - 1) / ((Exp[x] / z) - 1), {x, 0, ∞}];
(* Carry out parametric plot *)

p1 = ParametricPlot[{(g[3 / 2, 1] / g[3 / 2, z])^(2 / 3),
(g[5 / 2, z] / g[3 / 2, z]) (g[3 / 2, 1] / g[3 / 2, z])^(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] / g[3 / 2, 1]), {x, 0, 1}, PlotStyle → Red];

Showp1, p2, p3, FrameLabel → HoldForm
T

TBEC
, HoldForm

P V

NkB TBE
,

PlotLabel → None, LabelStyle → {GrayLevel[0]}
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Momentum of absorbed photon









“Wien’s law" 
(also λmax T=2.89 x 10-3 Km)
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Stefan-Boltzmann law



Wien’s law
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