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Report:

The alkali metals are of special interest in high−pressure physics particularly because of their aparently simple

electronic structure with just one conduction electron outside the closed−shell configurations, which makes them specially

interesting for comparison with different theoretical models. In case of heavy alkali metals such as cesium high pressure drives s

−−> d transition. With increasing pressure Cs metal loose its nearly free−electron character and at sufficiently high density it

essentialy become monovalent d transition metal.

This transition is believed to be the driving force for destabilizing the common highly symmetric low−pressure cubic

structures to lower symmetric structures. At ambient conditions all the alkali metals crystallize in the cubic−body−centered cI2

structure type. Under pressure, the heavy metal cesium show phase transitions to fcc phase at 2.25 GPa [1−3], an isostructural

fcc phase transition around 4.2 Gpa, a tetragonal phase after 4.4 Gpa and other phases which are out of the aim of our

experiment. 

Detailed experimental investigations of phase transitions in alkali metals have been performed for Cs [4] and Rb [5], as

well as theoretical investigations for Cs [6 − 8]. In addition, using Mossbauer technique the electronic change was directly

evidenced in case of Cs [9].

Compton scattering is particularly suitable for the study of the any change in the electronic density due to           s −−> d

transition since this method provides a direct probe of the ground−state electronic momentum density.

Two Compton profiles have been measured. The first measurement has been performed at the low pressure of 0.5 Gpa

and the second at the high pressure of 5.5 GPA using the Paris−Edimburgh cell. This last pressure corresponds to the tetragonal

Cs IV phase. The change of the pressure was followed by diffraction experiment in order to be able to control the input pressure

on the sample. The experiment has been performed on ID15B using backscattered photons in order to obtain the Compton

profile Compton profiles were measured by the way of a Ge−detector. The photons delivered by the synchrotron were

monochromatized at the energy of 56 keV.



As shown in the figure below, the Compton profile measured at low pressure is lower at low momenta than the profile

measured at high pressure. It means that the electronic density is more delocalized in momentum space in the case of the

measurement performed at low pressure, i.e. more localized in charge space than the electronic density of Cs IV phase.
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This experimental difference will be compared to theory. F. Mauri and A. Sabouri−Dodaran (LMCP, Paris) are

performing ab−initio calculations in order to analyse the electronic density change due to pressure.
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