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The measurements at the Paul Scherrer Institut (PSI) were about two subjects : “spin fluctuations in geomet-
rically frustrated rare earth oxides”, and “spin dynamics in the frustrated pyrochlore Er,TioO7, a field dependence
study”.

Firstly, before the stay at the PSI, heat capacity measurements were carried out on a crystal of Th,Ti;O7 [1].
So we used uSR technique to investigate further the analysis at low temperature, from 60 mK to around 5 K,
at 60 mT, in field cooling and zero field cooling. The transverse polarization is given by the following relation:
aoPx(t) = agexp[—(Axt)?/2] cos(wt). We draw the frequency shift, § = w/(v, Bext) — 1, Versus temperature
(fig. 1). And, up to 300 K, we compare this data with the relaxation rate A x (fig. 2).
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Figure 1: The temperature dependence of the fre- Figure 2: In this graph, the temperature is an implicit
quency shift was recorded with the Low Temperature coordinate. We applied a transverse magnetic field
Facility instrument (LTF) and the General Purpose of 60 mT, and S, || [110]. These data are approxi-
Surface-Muon instrument (GPS), at 60 mT and for mately linear for temperatures greater than 1 K, i.e
S, || [110]. for Ax less than 3.5 s~

It will be interesting to compare this frequency shift with susceptibility that could be obtained by magnetization
measurements, because the frequency shift is a microscopic susceptibility.

In addition, we studied the behaviour of some parameters versus the external magnetic field, for different tem-
peratures: the asymmetry ay, the relaxation rate ) and the exponent /3 of the polarization ag P, (t) = ag exp[—(\.t)]
(a stretched exponential function). But, for this moment, we have not finished the analysis.

Moreover, we carried out SR measurements on a crystal of Er,TioO7, with S, || [111], and on zero field,
in order to compare our results with the ones of Lago et a [2]. Our results are qualitatively consistent with this
publication (fig. 3), and we can note that the relaxation rate abruptly decreases, when the temperature increases, at
about 1 K. Whereas the heat capacity measurement gives a phase transition at 1.19 K.

We also do measurements at several temperatures, 21 mK, 0.4 K and 1.35 K, and we studied the magnetic field
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Figure 4: Field dependence of the relaxation rate for
Figure 3: Temperature dependence of the relaxation EryTioO7 for three temperatures : 21 mK (red empty
rate for EryTioO7, in zero field. circle), 0.4 K (blue full circle) and 1.35 K (grey full

square).

dependence of the relaxation rate A (fig. 4). We can observe that the relaxation rate decreases when the magnetic
field increases.

All being well, we should come back to the Paul Scherrer Institut on the next Autumn to pursue our measure-
ments on pyrochlore compounds and complete the analysis. Before the next stay, other heat capacity, magnetization
and neutrons measurements are forseen on ThsTioO7 and EryTioO5.

Then, a publication about low energy spin dynamics in the Tb,TioO7 is projected to present some results
of uSR measurements realised at ISIS Facility (Rutherford Appleton Laboratory, Chilton, UK) and PSI (Villigen,
Switzerland) [3].
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