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NOVEL HUME-ROTHERY PHASES IN SP METALS AND ALLOYS HIGH-PRESSURE PHASE TRANSITION IN THE CHEVREL-PHASE
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The classical Hume-Rothery phases in the noble metal alloys have the

structures controlled by the average number of valence electrons within fiiee Chevrel-phase SnM® is build of MaSs clusters, in which a Mo

range 1 to 2 el/at. Application of high pressure yields the formation of phasestahedron is inscribed into @ &ibe. The tin atoms are located at the origin of

in sp metals and alloys in the range up to 5 el/at. The concept of Brillouin zate rhombohedral unit cell (a = 6.515(2)f= 89.6(1)°), thus retaining one

- Fermi sphere interaction is employed to explain the stability of the nov#osSs per unit cell forming a simple pseudo cubic array [1]. An important

Hume-Rothery phases observed under high pressure. Recent experimdettiure of these compounds arises from the interconnection ¢3; Mioisters

high-pressure studies on binary alloys based on In and Sn provide the datayieing interesting electronic properties and making these Chevrel-phases high-

tetragonal phases with a specific variation of c/a along the alloy compositiiald superconductors with a relatively high Tc [2]. The application of high-

[1,2]. This sequence involves tetragonal phases presenting the structural fqmessure to these compounds is of interest, because of possible changes in the

bce transformation, known as Bain path. Correlation of c/a with thelectronic structure and associated properties.

electron/atom ratio implies that the valence electrons exert a driving force folrae high-pressure experiments were performed at beamline ID30 at the ESRF,

tetragonal distortion in these phases. Intermediate phases with a compgex oGsing a diamond anvil cell and a mar345 image plate detector. Powder

Cmcastructure are observed under pressure in the binary Bi alloys with In, Biffraction patterns were collected in the pressure range from ambient pressure

and Sn [3,4]. The reasons of formation of this complex structure are relateddoup 38 GPa. At approximately 2.8 GPa the onset of a structural transition

that of the Hume-Rothenybrass phase. from the rhombohedral to an orthorhombic phase can be observed. The phase
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TRANSITION TO A RELAXOR-LIKE PHASE IN LEAD ZIRCONATE THE PHASE DIAGRAMS OF MERCURY HALIDES
TITANATE (PZT) AT HIGH PRESSURE M. Hostettlet V. Dmitriev? H. P. Webét D. Schwarzenbach
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*Universite Montpellier Il Lpmc Umr Cnrs 5617 Place E. Bataillon Cc003
MONTPELLIER 34095 CEDEX FRANCE “Institut Gerhardt, Universite The mercury halides, HgX(X = Cl, Br, I), form solid phases which can be
Montpellier 1I, Montpellier, FrancLPMTM, UPR CNRS 9001, Universite interpreted as close packed anions with mercury atoms filling interstitial sites.
Paris-Nord, Villetaneuse, FrandeENS and INFM, Sesto Fiorentino, Italy At ambient conditions, the thermodynamically stable phase of ptgkents a
tetragonal layered structur®4,/nmg made of corner-shared Hdetrahedra.
The perovskite solid solution between lead zirconate and lead titanatg. PbZgBr, adopts an orthorhombic structut@nfc2;) showing straight Br-Hg-Br
»TixOs (PZT) is of great interest due to its very high piezoelectric responseolecules and a strongly deformed octahedral Hg-coordination, while;HgCI
near what is termed the 'morphotropic phase boundary' between ferroelecttiows straight CI-Hg-Cl molecules in the mirror plane of the space group
rhombohedral (space grol®8m), monoclinic (space groupm) and tetragonal Pnmaand a deformed rhombohedral Hg-coordination.
(space groufPdmm) phases for x values of close to 0.48. The dielectric anAt ambient pressure, the tetrahedral phase of Higtlergoes a reconstructive
piezoelectric properties of PZT ceramics, which are mainly governed Hsansition at 400 K into a monoclinic polar pha&2,§ similar to theCm@,;
domain wall motion, are known to be sensitive to stress induced by extersaiucture of HgBy, but with bent I-Hg-1 molecules. The orthorhombic phase of
elastic or electric fields and in this respect it is also very important tdgBr; is stable for all temperatures up to the fusion, while Hg@tlergoes a
understand the effect of hydrostatic pressure on the phase diagram of thasisition to a cubic phase just a few degrees before its fusion.
material. Tetragonal Pbgg;Tio40; was studied up to 18 GPa by angle- Spectroscopic studies of the Hg3ystem [D.M. Adams & R. Appleby, J.C.S.
dispersive, x-ray diffraction using an imaging plate and by Rama@hem Comm. (1976) 975-976] have revealed the existence of a variety of
spectroscopy. A novel phase transition was found in this system at close thigh-pressure phases, the structures of which have not yet all been determined.
GPa. Whereas the x-ray diffraction data indicated no deviation from cubi@e undertook powder diffraction studies, as a function of temperature and/or
symmetry above this pressure, a strong Raman signal was present in this phaessure, to obtain structural information. Newly identified phases of, HgX
The Raman spectrum obtained is similar to those observed for ferroelectimve monoclinic, orthorhombic, trigonal and rhombohedral symmetries.
relaxors and is in sharp contrast with the forbidden first-order Raman spectrudeyeral of the phase transformations are reconstructive, leading to changes in
which would be expected for a cubic paraelectric phase, such as that obsethedpacking of the anions. An overview of all diverse structures, symmetries
at high temperature and ambient pressure. This process involves a change fathtypes of transitions observed in our studies of HgKbe presented.
long range order in the ferroelectric phase to short range order in the high-
pressure phase. Keywords: PHASE TRANSITION HIGH PRESSURE HgX,
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