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{(*Define the dimensionless specific heat functionw)
CvOverNkB[TE , T ] := (TE/T)*2+Exp[TE/T]/ (Exp[TE/T] -1)~2

(*Set the Einstein temperature (you can change this value)s)

TE = 200; (*Example:Binstein temperature in Kelvins)

(¥*Plot the dimensionless specific heat as a function of temperatures)
Plot[CvOverNkB[TE, T], {T, 0.1, 500}, (*Temperature range from 0.1 K to 500 Ksx)
PlotRange - All, AxesLabel -» {"Temperature (K)", "CV / (NkB)"},

PlotLabel - "Einstein Model: Specific Heat of a 1D Solid",

LabelStyle - Directive[Black, Bold, 12], PlotStyle - Thick, GridLines - Automatic]

Einstein Model: S pecific Heat of a 1D Solid
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Plotting Cy for 2D Debye model

wn= Define the dimensionless specific hest function for the Debye model in 2Ds)
CvOver2NkB[TD , T ] :=2% (T/ TD) "2 xNIntegrate[(x*3xExp[x]) / (Exp[x] -1)*2, {x, 0, TD/ T}]

(#Set the Debye temperature (adjust as needed)x)

TD = 200; {*Example:Debye btemperature in Kelvinw) )

{«Plot the specific heat for a wider temperature range to see the high~T Llimits)
Plot[CvOver2NkB[TD, T], {T, 0.1, 500}, {sExtended temperature range to T>>8 Dx)
PlotRange -» {0, 1.1}, AxesLabel » {"Temperature (K)", "CV / (2N k B)"},

PlotLabel » "Debye Model: Specific Heat of a 2D Solid",

LabelStyle -» Directive[Black, Bold, 12], PlotStyle - Thick, GridLines - Automatic]

Debye Model: Specific Heat of a 2D Solid
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Plot of Cy /Nkg (Debye model for 1D solid)

Inf28i=

{#*Define the dimensionless specific heat function for the Debye models) :
CvOverNkB[TD , T ] := (T/ TD) * NIntegrate[ (x*2 xExp[x]) / (Exp [®] -1)*2, {x, 0, TD/ 7}]

(*Set the Debye temperature {yvou can change this value) »)

TD = 200; {*Example:Debye temperature in Raelvins) ‘

{(*Plot the dimensionless specific heat as a funcition of temperaturew)
Plot[CvOverNkB[TD, T], {T, 0.1, 500}, (+Temperature range from 0.1 XK to 500 K#)
PlotRange —» All, AxesLabel - {"Temperature (K)", "CV / (NkB)"},

PlotLabel -» "Debye Model: Specific Heat of a 1D Selid", ‘

LabelStyle - Directive [Black, Bold, 12], PlotStyle - Thick, GridLines - Automatic]

Debye Model: S pecific Heat of a 1D Solid
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DebyeandFermitemperatures (User)
Model

Equation A+B*x

|| Reduced 0.23387
Chi-Sqr

Value  Standard Err ./

- A 20.9416 0.31237 //
B B 0.19582 0.00277/3/
o

i "

| | Adj. R-Squar 0.9982 /.

- /,/'/ high T data used for Debye
e temperature. Use slope B to find T,

L |
40 80 120 - 160
T2 (K%

__Iow T data used for Fermi temperature.
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Use y intercept A to find T P
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- | o
-
.// : DebyeandFermitemperatures (User)
B /./ Model ‘
- //./ Equation ;A+B*x V
/! Reduced | 0.00161
B /. Chi-Sqr j v
L Adj. R-Squar 0.99538
././. ‘ [ ~ Value Standard Err
R A 0.5644  0.02483
I | | | B B 0.1575 0.00324
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