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Report:

The purpose of this proposal was to identify the structural environment and speciation of I and Xe in
magmas, i.e. what are the first Xe-X and I-X distances and corresponding coordination numbers, at high P-T
conditions using a resistive-heating diamond-anvil cell (RH-DAC) X-ray diffraction set-up at 33 keV.

Experiments :

The starting haplogranitic glass has been synthetized previously in our institute and doped in xenon by gas-
loading in a platinum capsule, further brought to 4 GPa and 1400C in a piston-cylinder press. 13 diamond-
anvil cell loadings were run, half of them were unsuccessful due to recrystallisation of the sample upon
reaching the glass transition temperature. In such cases, it was not possible to fully remelt the sample by
further increasing the temperature. The other half was successful and x-ray diffraction data were collected.
Pressure was obtained either by measuring the Raman signal from a piece of 13C diamond inserted in the
sample chamber, or from the volume of platinum as measured from x-ray diffraction. Temperature was read
on thermocouples. Data have been obtained for haplogranitic melts up to 5 GPa, with and without Xe, no
data were obtained on I.

Results :
By Fourier transforming the scattered intensity once scaled into the structure factor, a putative Xe-X
contribution can be seen by comparing the signal from melts with and without Xe (figure 1).
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Figure 1: Radial distribution functions of molten haplogranite with and
without Xe at 3 GPa. The Xe partial distribution function (in red) is
obtained by subtracting the plain sample to the Xe-doped signal.

Conclusion :

These results are extremely promising, but might need to be confirmed by higher energy data in order to
widen the accessible reciprocal space and consequently enhance the spatial resolution on g(r). This should
help to quantatively resolve the Xe-O contribution that we observe here, but only by difference with the

undoped sample.



