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Report:

Anomalous SAXS (ASAXS) can be used to disentangle difficult chemical patterns studied by SAXS, being
element specific. It needs synchrotron radiation (SR) in order to tune the X-ray energy in the vicinity of a
given absorption edge. On an other hand, for many applications in the field of nanotechnologies, conventional
SAXS done in transmission geometry suffers from a lack of surface sensitivity. Therefore, grazing incidence
SAXS (GISAXS) is in rapid expansion for characterizations in nanoscience. GISAXS also needs SR since a
small beam size and a high flux are both required and, in principle, it can be used in combination with the
anomalous technique (AGISAXS). However, it should be noted that anomalous measurements require
relative intensities to be measured, which is a great challenge since in most AGISAXS experiments the
monitoring of the incident intensity does not correspond to the beam footprint on the sample. Then structural
information on the nanoclusters is only deduced from the GISAXS profile shapes. The refraction, reflection
and absorbtion change both the intensity and the shape of images,: GiSAXs analysis may be tricky. We
decided to prepare dedicated samples to firm the AGISAXS methodology: on D2AM, we can easily catch
90% of the beam by a 30 mm long sample at a grazing angle of 0.3 degree (for beam heigth of 0.1mm
FWHM, the printfoot for 2*sigma is 30mm long).

We prepared sandwiched layers C-X-C where X is a C layer with Au or/and Cu clusters in such an amount
that the recorded AGISAXS signals of both type of clusters may be equivalent and images. In order to
measure precisely the thickness and optical indexes of the layers, we perform XRR in the Laboratory, i.e. at
8.05 keV. The values should be extrapolated to the energies used near K¢, and LIII5, edges; tables give & and



B for pure elements, BUT this is not obvious for the intermediate layer since the clusters proportion in the
"X" layer is unknown. We assume a mixing law for & and [, and concentrations deduced frm the elaboration
parameters, close from the XRR simulation at 8.05keV. It appears that the extrapolated optical index are not
precise enough for a good refraction correction.

We tried to measure AnomalousXRR in order to simulate the reflectivity profiles at the same energies where
we measured AGISAXS.

It happens a lot of troubles:

first we had to "reconfig" the @spec utility for anomalous case, but, in absence of the beam scientist, instead
of closing the application and reopen it, we used the" reconfig" command, which just assigns new motors in
the list (we learn it latter)... Then when we switch to the optics application, motors of the bender were
triggered instead of other monochromator movements: the second crystal moved to a S curvature and
fortunally was blocked before broken: we had to ask to the the technician to come from Neel's Laboratory to
open the the monochromator and to place the optics in a tunable position.

Then late in the nigth, we made a mistake when transferring the "user" monochromator angle from the
"optics" application to the "fourc" application: our first recorded data were 20eV below the assumed ones,
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