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Ferromagnet, antillerromagnet in Heisenberg
model
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J<0 Ferromagnetllllassical and [l uantum ground f*—'/’—'f’_ﬂ"
states are the same
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Sz is OllS*, S is the problem ﬁ f ﬂ f

Nlel state is not a real ground state
[E0 cept Osing modelll




lwo electron ground state

Nlel H E=-WJj

Oroblemsll no rotational invariance, but S©t=0
Betterl singlet
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0 eneralization Uor more spinsl]
lalence bond solid I BS, Sachdev,Read 000

Resonating valence bond [RI B, [ nderson U000, 0000



How bad is the N:el statell

1 ependsl
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Stabilty oll the Nlel state

Magnon ellcitation spectruml
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[ uantum Oluctuations destroy sublattice magnetization $ ,*°Y/N=
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[ ivergent in one dimensionll

Must know ellcitation spectrum [heutronll U ap helps to stabilize
the classical solutionlESR measures gap at q=0.



lonnectivity oll Lattice

, 0 riangular lattice
Slluare lattice OsOolly, LiNiOg
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zigllzag chain Frustration One oll three
Lilug Oy spins is unhappy




lonnectivity oll Lattice
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