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The idea that quantum zero point fluctuations might

destroy antiferromagnetic order was probably first
entertained

by Landau Pomeranchuk who actually speculated
that

antiferromagnehin
would never be stable against these

fluctuations

By the early 19505 it became clear that in higher

dimensions Siriple artiferromagnett are stable
even for 5 42

In 1973 Anderson Fazekas proposed that in a frustrated

triangular lattice the ground state would
not be AFM ordered

but would instead be a linear combination of resonating

valence bonds RUB
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In conventional magnets
the excitation's cary
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These spin wave spectra can be seen using neutron scattering

spin wave
7

r
However in a spin liquid a spin flip can break up

or fracture into mobile 5 42 quasiparticles
or

spinors
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HIGHER DIMENSIONAL SPIN LIQUID CANDIDATES
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KITAEV SPIN LIQUIDS

Kitaey 2006 but workedout around 2002
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KITAEV HONEYCOMB MODEL
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MAJORANA FERMIONS BRIEF ASIDE

Conventional complex DIRAC fermions can be divided

into a real imaginary part
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MAJORANASPINREPRESENTATONI
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Like Pauli operators they squareto unity and they

articommute
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But they do not oahity the correct communion relations

across the entire Fock space to do this requires a constraint
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On the lattice we impose Dj 147 147 H j

µ
Fock spaceof Majorana
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Lowest energy state
no vorticity Choose

uniform phase Ujk E in c X ty ez directions
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