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Pressure-Induced Valence Anomaly in TmTe Probed by

Resonant Inelastic X-ray Scattering

I. Jarrige”®, J.-P. Rueff®, S.R. Shieh®, M. Taguchi®, Y. Ohishif, T.

Matsumura®, H. Ishii®, Y.Q. Cai"

ASynchrotron Radiation Research Unit, JAEA; BSynchrotron SOLEIL,
France; “University of Western Ontario, Canada; "RIKEN; EJASRI;
"Hiroshima University; °NSRRC, Taiwan; "BNL, USA

The Kondo effect is arguably one of
the most studied many body problems in
solid state physics. Exotic, non-Fermi
liquid physics is expected when more than
one screening channel of conduction
electrons is present, such as in the case of
intermediate-valent Tm compounds. This
situation is known as the n-channel
Kondo (NCK) problem. A particularly
intriguing case of NCK effect is foreseen
in intermediate-valent Tm compounds
where the valence fluctuation of the Tm
ion occurs between two magnetic states
(J=6 and J=7/2).
intermediate-valent

Among Tm
compounds, TmTe
appears as an outstanding example of the
interplay between structural, magnetic
and electronic degrees of freedom under
pressure.

compound [1]. Our results reveal that the
f  delocalization is  discontinuous,
characterized by a previously unobserved
plateau-like behavior between the volume
collapse transition and the structural
(4.3~6.5 GPa), with an

associated valence (2.55) contrasting with

transition

the near-trivalency previously reported.
This is at odds with the usual, continuous
Kondo-like f
interpreted as an experimental observation

delocalization, and is

of the effect of culminating NCK
scattering of d electrons from local
moments on the electronic structure. Our
study raises the interesting possibility that
an NCK effect realized in a compressed
mixed-valent f system could impede the
concomitant electron delocalization.

Using resonant inelastic x-ray scattering [1] I. Jarrige, J.-P. Rueff, S.R. Shieh, M.
Taguchi, Y. Ohishi, T. Matsumura, C.-P.
Wang, H. Ishii, N. Hiraoka, and Y.Q. Cai,

Phys. Rev. Lett. 101, 127401 (2008).

and the Anderson impurity model, we
estimated the pressure dependence of the
Tm valence and 4f-5d hybridization in the
high-pressure intermediate-valent TmTe
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is calibrated to MgO scale in Speziale et al. 2001.
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