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Spinel LiV,0,, powder
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Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

I. Introduction

Geometrically spin—frustrated conductors are expected to present an intriguing playground for charge
coupled with frustrated spin, probably with orbital and lattice also. The representative example is the
extremely heavy fermion state in a spinel conductor LiV,0, (averagely V*35: 15 d electrons) among d electron
systems. In the past, other groups found and studied the spin fluctuations/excitations tightly connected to the
heavy fermion behavior in LiV,0, by powder inelastic neutron scattering [1-2]. Quasi—elastic diffuse scattering
was discovered to grow with half-width ' ~ 1 meV around magnitude of momentum Q@ ~ 0.6 A™', and at least
another one relaxation component coexists with different [~ value(s). However, the origin of the multiplicity
and, in particular, the spatial correlations have been unknown thus far. Thus, in order to clarify them, we study
the spin fluctuation in LiV,0, with a new class of neutron spectrometer.

II. Experimental method
Standard inelastic neutron scattering experiments for powder specimen were performed using the CCR.




2. EERAERUFER (DDF) Experimental method and results (continued)

IIl. Results

Figure 1 shows the measured inelastic neutron scattering data obtained at the present lowest temperature
7 K. In the left panel, the fountain-like dispersive spin excitations are observed around momentum |Q| ~ 0.6 A™".
This dispersive nature was revealed for the first time, and can explain why the spin excitations are seen to
consist of multiple components, since dispersion normally means many excited states characterized many Q
and E. Further, although there are many suggestions for spatial spin correlations; it could be low dimensional or
three—dimensional, our data exhibits no Warren—function-like tail in the high—|@| side that evidences
low—dimensional spin correlations. LiV,0, therefore exhibits three—dimensional spin correlations.

The right panel shows the constant energy slice integrated from 2 to 3 meV. The second peak is newly
found around 2.5 A™', which are identified to be partially phononic but mainly magnetic judged from high-|Q|
with high E; data (not shown). The intensity is much weaker than that of the first peak around 0.6 A™', which
probably explains why the second peak has not reported thus far. Interestingly, the set of the first and second
peaks, including its intensity ratio, is quite similar to the magnetic scattering observed in another spinel
GeCo,0, [3]. Now we are trying the analysis of the spatial correlations along this line.
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Figure 1. Measured inelastic neutron scattering data obtained at 7 K. The left panel shows the scattering
intensity distribution in momentum (Q) and energy (E) space. The right panel shows |Q| dependence of
intensity integrated from 2 to 3 meV.
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