Study of metal-insulator transition Rb,C, by Compton scattering, under pressure.

A.A. Sabouri-Dodaran, Ch. Bellin, M. Marangolo, F. Mauri and G. Loupias

Laboratoire de Minéralogie-Cristallographie de Paris, Univ. Paris VI et VI,

URA CNRS 7590, case 115, 4 pl. Jussieu, 75252 Paris cedex 05, France

S. Rabii

Dept. of Elect. Eng., Univ. of Pennsylvania, Philadelphia, PA 19104-6390, USA

Th. Buslaps, M. Mezouar, W. Crichton

European Synchrotron Radiation Facility (ESRF), BP 220, 38043 Grenoble-Cedex, France

LDA band structure calculations on the bct RbsCeo claim a metallic behavior for this material but
they are strongly at odds with the NMR and photoemission finding of an insulating ground state.
The Jahn-Teller distorsion of the molecule in the molecular solid, which is not taken into account
by calculations, could be responsible of the mismatch between theoretical and experimental
CPD’'s of A,C, compounds. In particular, this effect — which has not yet been clearly
experimentally observed — is invoked to be responsible of the Mott insulating phasein A,C. In
order to switch off the Jahn Teller effect, we measured Compton profiles of Rb,C,, below and
above the metd-insulator transition at 0.8 Gpa. We compare their difference with the
corresponding calculated results, obtained from ab-initio calculations of the energy band
structure.Calculations allowed us to quantitavily discriminate kinetic energy effect induced by
pressure and Jahn-Teller effect. We found that within experimenat! statistical accuracy, Jahn-
Teller effect cannot be clearly evidenced by Compton scattering measurements. Finally, the main
observabl e contribution proceeds from kinetic effect.



