SIRIUS: a multipurpose scattering and spectroscopy beamline for SOLEIL
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the study of solid and liquid surfaces at the SOLEIL Synchrotron
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A beamline for experiments on

A focus on Grazing Incidence techniques
Soft and Hard interfaces

Surface diffraction (GIXD), — Molecular structure,
Semiconductors, Wide-angle scattering (GIWAXS), = — Nanoscale organization,
Functional oxides, Small-angle scattering (GISAXS), — Chemical sensitivity,
Magnetic materials. X-ray Fluorescence, — Camera & microscope for

Photovoltaic materials, X-ray Reflectivity. in situ imaging.
Nanoelectronics.

Liquid interfaces & Langmuir films,
Biomimetic systems,

Polymers on liquid/solid surfaces,
Complex interfaces,

Surface self-assembly,

Liquid crystals.

+ Energy range: 1.4 — 13 keV Example of multiple techniques available

Access to absorption edges of light elements relevant for soft matter with the Langmuir trough
systems (Ca, CI, Cd, S, P, K, ...). ——
GISAXS table J

Small and wide angle scattering

~—p Diffraction and scattering techniques around the optimum at 8-10 keV. _G/SAXS, G’WAXS (detector @ 4.5m max)

* Minimum beam size @ sample: 100 ym x 50 ym (H x V) Al | A " AL -
~igp Down to 10 ym x 10 pm with lenses (1st semester 2022) 2> e USRS

r ~ Monochromator
Mirror M3: 1 4-4 keV HU36

. \_
horizontal
focalization

4 ] ] N\
Multilayer Grating [ Helical Undulator J

J

oav ™
Mirror M4: 5 o~ Y'Y B
deflection 4 ~ 1 * Y
_on sample | - \( ~ | Double Crystal = Y - _ L, SAQE——
g Mirror M1: Monochromator - | e
" harmonic 1.7-13 keV

Diffraction & wide-angle

scattering

rejection
Mirror M2: j
d GIXD-GIWAXS

[ vertical focalizatio

Various techniques and sample environments

Surface Force Apparatus + X-ray scattering X-ray reflectivity on liquids
Collab. with P. Kékicheff (ICS) Specular and Off-Specular with 2D detector
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GIWAXS chamber
Fully in Helium + oven up to 200°C
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Structural characterization Distribution of ions close to ||Lateral correlations in confined SIRIUS: opportunities for the
of nanowires between charged solid interfaces surfactant solutions study of surfaces and organized

microelectrodes X-ray Standing Waves + Fluorescence SFAX = coupling SFA + SAXS molecular films

Original GIWAXS measurements to
overcome beam path obstruction Interfacial concentration e

et

In-plane correlations under
. v -
controlled nanoconfinement Structural studies from A to uym,

profiles with ionic specificity v Chemical composition of interfaces,
; v Time resolved (down to 0.1s),
v Scanning in energy possible,
v' Coupling between various techniques,
v Numerous sample environments.
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Collab. with F. Malloggi (CEA ) &

J. Daillant (SOLEIL R N T AT
( ) @& Follow us on Twitter! @SIRIUS _Beamline
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