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Report:

The first part of our experiment has been devatetie study of titanium quasi-hydrostatically coegsed
up to very high pressure. In fact, several phasesttions have been observed under non-hydrostatic
compression [1,2,3], but the lack of reproducililiif experimental findings suggests that non-hyt@tas
compression may have influenced the behaviour dil@iprecise equation of state has been measutbgin
pressure range.

We have prepeared a diamond anvil cell, loaded Withuby and Pt (both pressure markers) embedued i
helium pressure transmitting medium. We have useteadispersive X-ray diffractioA€0.4155 A) with a
MAR imaging plate. Pressure was primarily estimdtech ruby luminescence signal.

We have reached 165 GPa with this,deking two x-ray exposures (one on the titaniumganone on the
Pt grain) every ~7 GPa. An x-ray diffraction spentrrecorded at 79.4 GPa is presented Figure 1sighals
from the different samples, and diamond anvils, &asily be recognized. Unfortunately, above 110 (BBa
signal from the titanium sample became very wedle dnalysis is in progress. Preliminary resultsato
evidence any phase transformation in titanium utitgrpressure. On figure 2, the evolution of tlzeratio
for w-Ti is presented together with a low pressure performed a few years ago on the ID30 beamline)
results. The two runs lead to measurements whielmagxcellent agreement.



In the second part of our experiment, we have deterd the pressure conditions of thdi -> w-Ti phase
transformation under high temperature. In factpdeghe relatively low pressure conditions of this
transition, its conditions have not clearly beearelterized, its measured pressure typically vgriggtween
2 and 12 GPa at ambient pressure.

A diamond anvil cell with 600 microns culets diardenloaded with titanium and $@; luminescence
pressure gauge in neon was used. It was resistrealied up to 723 K; neon pressure medium remained
liquid in the scanned pressure range (1-17 GP& titdamium sample was then compressed under pure
hydrostatic conditions.

We have observed that a large hysteresis existhdor-w transformation, even at that temperature. The
direct and reverse transformation pressure differbhGPa. We were planning to follow one more isati
but we did not have enough beamtime to finish éXjgeriment.
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Figure 1: X-ray diffraction spectrum recorded at 79.4 GPRigure 2: evolution of the c/a ratio fao-Ti with P
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