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Insulating pyrochlore oxides of formula A2B2O7 where

A is a rare-earth magnetic ion and B is a transition metal
ion or a group IV ion, have attracted much attention
because both A and B form a network of corner-sharing
tetrahedra, a wonderful landscape for the study of
magnetic frustration in three dimensions [1]. Rare-earth
ions having a strong uniaxial anisotropy constrained
along the <111> direction of the cubic unit-cell (Pr3+,
Tb3+, Dy3+, Ho3+) reverse, in theory, the role of
ferromagnetic and antiferromagnetic couplings with
regard to frustration [2]: the ferromagnetic case becomes
highly frustrated, and can lead to the spin ice state [3],
while the antiferromagnetic one is not. However,
pyrochlore Ising antiferromagnets have proved able to
markedly defy the expectations of long-range magnetic
order. A famous example is the enigmatic terbium
titanate, Tb2Ti2O7, which forms a so-called spin liquid
state [4] with power-law spin correlations [5]. We report
experimental studies on a related pyrochlore, Tb2Hf2O7,which displays striking similarities with the magnetism
of Tb2Ti2O7 despite the existence of a substantial amount
of structural disorder.

Firstly we present a detailed investigation of the crystal
chemistry of Tb2Hf2O7 using a combination of Resonant
Contrast Diffraction (RCD) and high-resolution Neutron
Powder Diffraction (NPD), both on powder samples. We
show that these measurements unveil the existence of
defects that affect the pyrochlore structure of Tb2Hf2O7.The neutron Pair Distribution Function (PDF) presents
significant differences between the experimental function
at low r values and the one calculated from the average
structure (Figure 1), which points out local distortions
around the defects. Secondly we demonstrate that the
structural defects in this material influence the magnetic
ground state, and that our experimental results can be
related to theories on disordered pyrochlore magnets.
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Figure 1. Pair Distribution Function obtained from neutron
scattering measurements on GEM at ISIS.
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