.°“°.
L
ESR
_ o Experiment
Structural properties and phase transfor mationsin number -
' high '
SIC at high pressure HS2376
Beamline: | Date of experiment: Date of report:
ID30 from: 01/04/2004 to: 06/04/2004 23/03/2005
Shifts: 18 | Local contact(s): M. Mezouar Received at ESRF:

Names and affiliations of applicants (* indicates experimentalists):

Alain POLIAN*, Physique des Milieux Condensés, Umisité Pierre et Marie Curie, Paris, France
Jean-Claude CHERVIN*, Physique des Milieux Condenkkniversité Pierre et Marie Curie, Paris, France
Michel GAUTHIER*, Physique des Milieux Condensésiivérsité Pierre et Marie Curie, Paris, France

Ekaterina IAKOVENKO*, High Pressure Physics Ingg{uTroitsk, Russia

Jean Paul ITIE*, Physique des Milieux Condensésyéraité Pierre et Marie Curie, Paris, France

Report:

Silicon carbide is a very hard compound with atrearely rich polytypism: there are at least 170
different crystals, with one (3C), 2 (2H) ... Si@dlecules" in the unit cell. We studied the mostratant,
15R SiC single crystals under very high pressuremyular dispersive X-ray diffraction, in the 10P&
range. The ambient temperature equation of stageoltained up to around 105 GPa, pressure at veéhich
NaCl like structure appedrs

The sample was a single crystal with the c-axipgrdicular to the diamond anvils axis. The anvils
were beveled with a culet of 100 um, and the bexsd 300 um in diameter, respectively. The gasket wa
stainless steel, preindented to 30 um in thicknasd,the sample chamber was 50 um. We used nean as
pressure transmitting medium, and the pressuraweasured with a ruby sphere, 5 um in diameter.

We worked with an X ray energy of 33 keV and aage plate as a detector.

The main result is presented in Fig. 1, whereresults are compared with a preceding equation of
state obtained in Moscow. We see that there igyag@od agreement between both sets of measurenents
Fig. 2, we compare the present results with thdsaimed of other polytypes, the 3C and the®kheasured

up to the transition using an ethanol-methanol-maiiture as a pressure transmitting medium. Ia stidy,
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Figure 1 Equation of state of SC with preceding Figure 2 Comparison of the equation of state of the
measur ements 15R polytype with that of 3C and 6H-SC

the authors find the same value for the bulk moslwiiboth polytypesi.e. Bo = 260 £ 9 GPa, with B’ =
2.9 £ 0.3. In our study of the 15R polytype, welfig, = 203.6 £ 5 GPa with B’ fixed at 4.

These results were presented at the 22nd Eurdpsatallographic Meeting, in Budapést
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