Notes for exercise sheet 6

Comments to: tweber@frm2.tum.de

Exercise 1

The ferromagnetic cross-section is given by (see e.g. Squires p. 147):
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The nuclear cross-section is given by (see e.g. Squires p. 37):
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Exercise 2

The Landau-Lifshitz equation describes the precession movement of the magnetic moment /i in an effective field B:
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Expressions for potential energy of magnetic moment i:
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The equation of motion now reads:
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Inserting the ansatz for the solution:
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we get the dispersion:
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In an fcc lattice the 12 nearest neighbours with the coupling J,, are at the positions (lattice constant a):
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The 6 next-nearest neighbours with the coupling J,, are at:
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The dispersion relation is:
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Assuming J, = Jp,:
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In a bec lattice the 8 nearest neighbours with the coupling J,, are at the positions (lattice constant a):
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The dispersion relation is:

Assuming J,, = Jp,:
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Exercise 3
The inner energy of the magnons is given by:
E Dq?
exp (,@—QT) -1 exp (kBqT) -1
Changing to spherical coordinates and integrating out the angular parts:
D 2
U=d4r / dqqz—qQ.
exp ( 1?3 qT) -1
Substituting s = D—; q= kBT ,dg = gg‘g ds:
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The specific heat is given by:
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