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Report:

Total scattering x-ray diffraction patterns were recorded in December 2020 on the ID-15A
beamline for several samples of room temperature liquid alloys in the gallium-indium and the
gallium-indium-tin system. The binary samples with compositions Ga, Gagsglnis,, Gazglnsg,
Gasglnso, Gaylngy, and the ternary samples with compositions Gazs 41n144Sng,, and the Ga-rich
compositions Gazgolni7eSNa 3, Gazoglny3gSNis 4, Gagy.11N112SN6.7, Gagg glN20.8SN10.4,
Gasg slN29 6SN13g and Gagy 4lNgsSNyg 1 had been prepared and filled in glass capillaries and data
were recorded as a function of temperature and composition. The spectra were recorded at an
incident beam energy of 100 keV using a Dectris-Pilatus area detector and the wavelength was
calibrated using a Cr,0O; standard.

The data recorded on these samples are of high quality and will help to characterize the local
structure in the room-temperature liquid alloys. The recorded data show that the samples were
optimally prepared and well suited for the recording of high quality data.
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Figure 1. Total structure factor for several liquid alloys after data correction and normalization.

The obtained diffraction patterns will be used for analysis by two methods. After correction
for absorption, multiple and Compton scattering and normalization, the individual data sets
will be analyzed to determine the shortest interatomic distances and average coordination
numbers in the room-temperature liquid alloys. Secondly, we will use the a reverse monte
carlo approach to determine partial contributions to the total pair distribution function, where
we use our previously recorded extended x-ray absorption fine structure data for the Ga-, In-,
and Sn-K edges to extract contributions of individual species to the total coordination number.
The data will be published in probably two independent peer-reviewed articles, discussing the
binary gallium-indium and the ternary gallium-indium-tin samples. The support of Dr. Gavin
Vaughan for the mail-in experiments was crucial for the success of this beamtime.



