Ibraheem Faisal Al-Yousef

201831580 HW. 5 PHYS430
n = 150;
U[Nup ] :=n-2Nup;
-U[Nup]
M[Nup_] := T;

MA[x ] := Tanh[)—l(];

OmegaN[Nup 1 :=Binomial[n, Nup];
S[Nup_1 := Log[OmegaN[Nup]];

h!
OmegaAl[Nup ] := W /. h 1 > h"Exp[-h] /.h>n/.k->Nup/.b- (n-Nup) // FullSimplify;
1b!
h! h
OmegaA2[Nup ] := W /.h ' >h"Exp[-h] Y2xh /.h>sn/.k->Nup/.b- (n-Nup) // FullSimplify;
!b!

SA1[Nup ] :=Log[OmegaAl[Nup]l];

SA2 [Nup_] := Log[OmegaA2[Nup]l];

U[Nup +1] - U[Nup - 1]

S[Nup +1] - S[Nup -1]
2 .

B Log[(n-x) / (n+Xx)] ’

S[Nup+1]-S[Nup-1]
T[Nup+1]-T[Nup-1]

T[Nup_1] :=

TA[x ] :

Cv[Nup_1] := * T[Nup];
n
(3)*
. X
CVvA [X_ ] o= ﬁ
Cosh[=]
X
Figure 1: Mathematica code used for this homework
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Figure 2: Q1) Entropy as a function of energy for a two-state paramagnet consisting of 150 elementary dipoles.
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Figure 3: Q2) Temperature as a function of energy for a two-state paramagnet consisting of 150 elementary dipoles.
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Figure 4: Q3) Magnetization for a two-state paramagnet consisting of 150 elementary dipoles.
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Figure 5: Q4) Heat capacity for a two-state paramagnet consisting of 150 elementary dipoles.

Qb): Using dU =TdS — PdV & H=U + PV:

For constant volume:

ou oS 19) oS
— =T——-P =T —

( aT) o Dar = O ( ) ”
For constant pressure:

0

oOH oU ov o8 ov oS
(w);w”w”w% = CP_T(@T)P



