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During temperature treatment of polypropylene (PP) microfibre material both discrete USAXS and
SAXS is evolving. States of the material are observed, in which each of the two instruments yields
sufficiently complete information. In other states both patterns must be combined before analysis.
Compared to the USAXS data recorded at beamline BW4, the SAXS data recorded at beamline A2
exhibit considerable instrumental broadening.
The broadening has several consequences (1) the fidelity of nanostructure analysis is higher, if suffi-
ciently complete information is gathered from a BW4 pattern; (2) without provision for desmearing
the patterns, merging of SAXS and USAXS patterns cannot be performed using a simple scaling
factor – instead, a scaling factor matrix is required; (3) there are two different possibilities to merge
the patterns: The simple low-fidelity method scales the USAXS data down and uses USAXS only
in those regions, where there are no SAXS data. The more critical high-fidelity method scales the
SAXS data up and uses SAXS data only in those regions, where there are no USAXS data.
Figure 1(a) shows the cropped central part of the recorded SAXS pattern of the as-spun material
at room temperature. In this state the recorded SAXS pattern shows no additional features in
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Figure 1: Comparison of SAXS and USAXS experiment on as-spun PP microfibre material at room tem-
perature. All data on a logarithmic scale. Scattering data (a,b) and the corresponding CDFs (c,d) displaying
the nanostructure. CDFs show the area -200 nm ≤ r12, r3 ≤ 200 nm. (a) shows only the central part of the
recorded SAXS pattern
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Figure 2: Merging of SAXS and USAXS patterns of PP microfibre material during temperature treatment.
(a): During annealing at 171C, (b1, b2): During recrystallisation at 140C. A dashed line in the pseudo-colour
intensity plots indicates the border between USAXS and SAXS data. All intensities on a logarithmic scale.
Considerable deviations are observed along the equatorial streak, which appears broad in the SAXS data (c),
but is narrow in the USAXS pattern (d)

the apron except for a monotonous decay. Figure 1(b) shows the USAXS pattern as recorded
at BW4. Missing monotonous data in the apron are readily extrapolated. In similar manner the
large rectangular hole in Fig. 1(a) can be filled by extrapolation. The resulting multidimensional
chord distribution functions (CDFs) are shown in Fig. 1(c,d). Due to the blurring of the large
primary beam at beamline A2 the scattering pattern is blurred. In the CDF the peaks are restricted
to a smaller region close to the origin. Moreover, the shape of the peaks appears to be affected.
Nevertheless, both sets of data exhibit a layer system with high orientation and low correlation.
During the course of temperature processing the microfibre material develops strong discrete SAXS
at scattering angles that are inaccessible to the USAXS instrument, and both patterns must be
combined. Figure 2 shows typical results of the combination for the more critical case in which the
SAXS pattern is fitted to the circumference of the USAXS pattern.
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