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Figure 5.15. Molar Gibbs free energies of diamond and graphite as functions of
pressure, at room temperature. These straight-line graphs are extrapolated from
low pressures, neglecting the changes in volume as pressure increases.
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-2.44099 x 10°

T1 = 298
298

Plot [{GlK - (T -T1) » SK, GIA- (T-T1) «SA, G18 - (T -T1) » SS},
{T, 298, 600}, PlotLegends - {"Kyanite", "Andalusite”, "Sillimanite"}]

-2.440%10°

T

-2.445x%10°

-2.450% 108
- Kyanite

-2.455x 10° .
Andalusite

-2.460x 108 Sillimanite

-2.485x 10° |-

-2.470% 10 -

IR VS VO W [N WY B TN TN [N AT WY TS NN (G WY NI NN [N LY N GOSN LN [N T NN L U |

350 400 450 500 550 600

Solve[GlK - (T-T1) « 8K == Gl1A- (T -T1) » 8A, T]
[{T->427.649})

Solve[GIA - (T -T1)  SBA == G1S§ - (T -T1) » 8§, T]
{{T - 875.855}}
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Figure 5.13. Phase diagrams of *He (left) and ®He (right). Neither diagram is
to scale, but qualitative relations between the diagrams are shown correctly. Not
shown are the three different solid phases (crystal structures) of each isotope, or
the superfluid phases of *He below 3 mK.
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Let' s find the two volumes that these correspond to, and also really check that P = 0.8]

Clear [x]
Solve[p[x] == .81, x]
{{x—0.685149}, {x>1.0353}, {x—> 1.74045}}

OK we are going to now find that p = 0.81 by looking above and below

t
0.95
pIntegral(v_] := (8/3) »t » Log[3 *v - 1] + 3/v

AreaDiff[p0_, vl_, v2_] :=
pIntegral[v2] - pIntegral[vl] - pO * (v2 - vl)

Clear([y]
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AreaDiff[.81, .685149, 1.74045] =
0.0019716

Above ...

Solve[p[x] = 0.79, x] .

{{x-0.697574}, {x ~»0.968089}, {x - 1.87442}]

AreaDiff[.79, 0.6975743530399708", 1.8744211784034737]
0.0243193

Below ...

solve[p[x] = 0.82, x}
{{x—>0.679902}, {x - 1.0762}, {x— 1.66667}})

AreaDiff[ .82, .679902, 1.6666666666666659" ]

-0.00824481
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Now do G / NKT_c ... start with Schroeder Eq. 5.56 and neglect function ¢(T)

glv_] t= -t *Log[3 xv-1] +t/ (3 *xv-1) -9/ (4x*v)

ParametricPlot[{p[v], g[v]}, {v, .65, 2.25}]
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