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Abstract — By studying the magnetic short range correlations in two frustrated magnets, namely the spin liquid, Tb,Ti,O7; and
the spin ice, Ho,Ti,O; we will show that magnetic correlations, on the nanometer length scale, dominate the spin system and determine
the bulk magnetic properties. Neutron scattering on the parent and diluted compounds are complimented by susceptibility and specific
heat measurements and these data are compared to theoretical predictions.

The study of geometrically frustrated magnetic systems has introduced important new concepts to
condensed matter physics: order-by-disorder[1], spin ice[2-4], frustration driven distortion[5] and spin liquid
states[6-8].

Co-operative paramagnetism where an interacting spin system remains dynamic as T — 0 K[6-7]
was first introduced in the context of geometrically frustrated
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a.c. susceptibility data. In perhaps a more surprising, and definitely

Figure 2: Spin relaxation measurements

less well understood, case of the co-operative paramagnet, figure 2 | ;'3 series of (TbyY;.,).Ti,O; samples.

shows that the coarse features in the dynamical spin system are the
same for all values of dilution. One would have expected the establishment of a frozen glass-like magnetic
grounds state, as a consequence of introducing bond disorder in the system. However, for all amounts of
dilution a dynamic groundstate was observed at 50 mK.

During my presentation, | will demonstrate through these two series of compounds that the bulk
magnetic properties are governed by the spin-spin interactions on the nanometer scale. Neutron scattering,
muon spin relaxation, specific heat and a.c. susceptibility data will demonstrate this fact and we will show
that further neighbour, longer interactions onlt tweak the model slightly.
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