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The Hilbert space of the e, orbitals is spanned by twc

S. The associated Jahn-Teller distortions can be expre:
s on a two dimensional unit disk (linear combinations o
ndent distortions Q, ;). An effective pseudo-spin S=1/.
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Unlike spins, orbitals live in real sp
The orbital interactions
are not isotropic. Reduced symme
and frustration.
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flection Positivity (chessboard estimates): F5(A)

Using Reflection Positivity along
1 Pelerls argument, we readily establi
at sufficiently low temperatures,

one of the six low free energy
states Is spontaneously chosen.

Interesting feature: Limiting behavior «



For the 1, orbital compass type m

orm order cannot appear. By symmetry
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can be proven to onset at suffici
low yet finite temperatures.
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he exchange constants and magnetic
can vary with random dilution/pres

A uniaxial pressure (as we will discuss
a magnetic field along the z direction. |
uniaxial pressures- random longitudina

By duality, the transverse field and the
exchange can be interchanged with one
a transverse field Ising chain. Random
in the vertical direction amount to rand.
longitudinal exchange. Random couplit
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e is a connection between Topological }
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1 system with Hamiltonian H ; and &-C

The absolute value of the average of any qu
quantity f which is not invariant under &-¢
is bounded from above by the absolute valu
mean of the same quantity when this quasi-
quantity is computed with ad~dim f7, t
globally invariant under (5 ;and preserves
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s d=0 SSB is forbidden
s d=1 SSB is forbidden
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What happens when the &-GLSs
are not exact symmetries of the ful

zl.e., CHCCt O! pertur Batlons’

Emergent Symmetries
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For independent d-GL
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Kugel-Khomskii Hamiltonian
H,, for t,, systems.

For a system in [xy> state, e
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vanishes for non-zero z. This is so
as if two spins do not lie in the same plane (and
> a separation along the direction orthonormal to the planes
correlator is not invariant under a continuous d=2 sy
nt. must be present to account for spin order. Smilar conside:
lyz> order. In general, if the KK interactions are d
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A new approach to dualities.
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