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Exercise 1
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Exercise 2

N:/ W(1,€)de
0

1 F 9
e a— €“ de
2(hwo)? /0

_
~ 6(hwo)?

er = hwo(6N)3

* W(L,¢) * W(1, e)e
N) = d E) = d
M=) E E)= [ E e
1 o ¢ 1 o8
2<hwo)3/o DR 2(han) Jo 41"
1 1 [ u? 1 1 [
= - — —— d = — —— d =
2(hwo)3ﬁ3/o G 2(hw0)354/0 G (u = Be)
r'(3) 1 /°° u3~1 p r'(4) 1 /°° ut=! p
= — m u = W U
2(Bhwo)3 I'(3) Jo < — 254(hwo)3 I'(4) < -
N) = — FE) =
< > (ﬁhwo)?’ < > 64(m0)3
(N) =N
/oo W(1,€) B €,
o ez i1 T 6(hwo)3
1 /oo 62 d (kTF)
2(hwo)® Jo P Pr 11" 6(hwo)?
3 1 [ x?
= (kTF)3 @ /0 el_ﬂﬂ n 1 dI’ 1
T\? [ x?
— =1
3(Tp> /0 ew—ﬂu_q_ldx

Exercise 3

In class, when we considered the Hamiltonian
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i=1 i=1

we found that the expected value (s;) of the spin took the form
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where the transfer matrix 7 and Pauli matrix o, are given by
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Setting H = 0, we can find the eigenvalues and eigenvectors of 7 to construct an orthogonal matrix O
that diagonalises T .
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Exercise 4

1.

From Exercise 3, we have
o)
0 T
Using Mathematica we find
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This indicates that for a strong magnetic field, the spins are all aligned with the magnetic field, as

expected.
{{@BJ+BH, e-BJ}, {@_BJ, eBJ—BH}};

T
{{1, 0}, {9, -1}};
Tr[o.MatrixPower [T, N]]
S P
Tr[MatrixPower [T, N]]
Limit[s, N> o] // FullSimplify
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2.

Using Mathematica we find
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This contradicts the expected behaviour. If instead we rearrange the limits we result in the expected
answer, namely
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