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The X04SA Powder Diffraction beamline [1] has been
developed with Total Scattering (TS) experiments at the
forefront. The requirements for TS are perfectly compatible
with maintaining the best capabilities for classical synchro-
tron XRPD, as the main TS requirement is — top data qual-
ity. The energy flexibility of the beamline (5 — 30 keV with
high photon flux and sufficient detection efficiency) and the
excellent detectors installed (a 2D Pilatus 6M and a large
1-D Mythen II) make up the rest, allowing for the required
momentum transfer especially with the Mythen II [1]. In
fact, collecting data to 140 deg with the Mythen, the Qmax
can reach > 28 A-1, sufficient for most materials, while es-
pecial emphasis is given to reciprocal space TS (modelling
the data directly from atomic coordinates via the Debye
Scattering Equation, as per the DFA method [2]), where the
absence of a direct Fourier transform of the data makes the
need for high Qmax less stringent whilst the data quality
must be even higher in all respects.

Increasing data quality is a process that involves the hard-
ware — whereas all forms of parasitic scattering and all
instrumental and intrinsic distortions (inelastic scattering,
absorption,..) can be minimised and/or corrected whilst
maximizing the sample scattering signal. The software
plays also a critical role, inasmuch the information content
of the data is fully preserved and the raw data are processed,
corrected and subtracted [2] to yield precisely the desired
part — the sample’s elastic scattering pattern and its absolute
scale sharpened counterpart S(Q) or the latter’s direct space
Fourier equivalent interatomic distance pair distribution
function G(r).

The hardware (rotating capillary, liquid jet and suspended
droplet) enhancements will be presented, together with the
state-of-the-art, never before presented procedures and al-
gorithms for calibrating the detector (pixel-wise positional
and efficiency corrections [2]) together with the most ef-
fective and still partly unpublished algorithms and meth-
ods for data processing, merging, subtraction and correc-
tion — including a novel lossless smoothing-denoising [2]
that permits to acquire high-quality low-noise background
patterns in a fraction of the time previously required. Fur-
thermore, subsequent processing [2] to obtain the absolute
scale sharpened S(Q) and the G(r) functions in a reliable and
automated way are presented and compared with existing
dedicated softwares like (GudrunX [3], PdfGetX3 [3].

As an outlook, simultaneous Quantitative Phase Analysis in
Q and r spaces — thus made independent from the crystallin-
ity of components - is envisaged.
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