Notes for exercise sheet 8

Comments to: tweber@frm2.tum.de

Exercise 1

As given in a previous exercise, the bece lattice has 8 nearest neighbours at the positions:
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The antiferromagnetic dispersion relation is given by:
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e Along an [100] direction:
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e Along an [110] direction:
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Ej119) = 25 64J2 — | 2J exp (inqy + imqy) + 2J exp (—imq, — imq,) + 2J exp (—imq, + ing,) +2J exp (imq, — iTq,)

Using ¢, = qy:
Ej109) =25 - [64J2 — (4J + 2J exp (i27q,) + 2J exp (—i27rqw))2
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Exercise 2

H= —ng . gg =—-J (SL;CSQ,QC + SLySZy + Sl,zS2,z)
Using the ladder operators S* = S, + 1Sy:
1
H = —§J (SfS{ + SfS;r) —JS51..5,;

Applying the Hamilton to the four possible 2-spin states:
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The mixed eigenstates are found to be:
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e triplet state:

e singlet state:
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