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Geometrical Frustration: 

Antiferromagnetism + Triangles and Tetrahedra

2D Triangular Lattice:  G.H. Wannier    Phys. Rev. 79, 357, 1950.



Ground State of the Ising AF on a 

Triangular  Lattice

Entropy at T=0 is finite ~ 0.34 R

No LRO at any temperature



Geometrical Frustration:

Mean Field Theory predicts a phase transition near T=| QCW | ,

but materials remains disordered to much lower temperatures ïSpin Liquid

-QCW QCW
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Temperature

Spin Liquid Paramagnet 

Non-generic!

eg: Noncollinear AF 

Spin glass 



Frustration in three dimensions:

The cubic pyrochlore structure;

A network of corner-sharing tetrahedra

Low temperature powder 

neutron diffraction from 

Tb2Ti 2O7



mSR Studies of Magnetic Ground States in:

Tb2Ti 2O7

Tb2Mo2O7

Y2Mo2O7

Tb2Ti 2O7 : Spin Liquid 

Y2Mo2O7 : Spin Glass 

Tb2Mo2O7 : Spin Liquid 

and Spin Glass
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~ 175 K

~ 20 K

~ 125 K
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Inelastic neutron scattering on polycrystalline Tb2Ti 2O7

( D: Ho2Ti 2O7 ~ 240 K ; Dy2Ti 2O7 ~ 380 K)


