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The Instrument SUV on BM32 consists in a highly versatile UHV growth
chamber on a 6-circle diffractometer in Z-axis geometry.
Grazing Incidence Small Angle X-ray Scattering (GISAXS) is employed to monitor
the growth of nano-particles in situ and at high temperatures. The same experimental
setup allows for Grazing Incidence Diffraction (GID) and Crystal Truncation Rod
Analysis (CTRA). . .
The combination of surface crystallography and GISAXS supplies a complete GI‘OWth on novel SUb Strates: determlnathn Of
information about shape, size, strain and epitaxial relationship of the nano-particles. . . .
As anomalous diffraction is possible at BM32 between 6 and 30 keV, an analysis of V()lumetrlc elastlc energy W]th X—rays [4]
the compositional evolution 1s also possible. Basically all materials compatible with H[R.L.U]
UHYV conditions can be grown. Extensive research is done on metal/oxide interfaces, 5 5 2 N =
semiconductor quantum-dots and organic semiconductors. -
A gas distribution apparatus will oben the way to perform Chemical Vapour
Deposition (CVD)-like growth modes
Nanoparticles as active catalysts 3 on the same substrate:
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Shape, size, facets Shape change during oxidation/ O, Co 1s oxidized by O,
adsorption, . catalyst 1s reduced to Monte Carlo fitting with input parameters shape
facet reconstruction original state size and Ge concentration as a function of lattice
parameter reveal 3D concentration profiles of
(A) Diffraction map (B) Difference map (C) Diffraction map elastic energy and chemical composition
clean CF dissociation oxidized
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Different relaxation but same composition- significant decrease of elastic energy for growth on
patterned substrates: 4 meV/ atom on th nominal, 2 meV/atom on the patterned part
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Au deposition (RT)  Annealing (350 )°C:
Solid Au-islands
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oxidized Rh particle (core)

clean Rh particle

Metal catalysts for Vapour-Liquid-Solid (VLS) growth ¢ .
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Structure of the catalyst
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This study draws a picture of cyclic changes undergone K “ injector : +- 0.01 scem s
by a catalyst during the reaction: changes of shape and Exposure to SiH, flux (injection of the interface
the atomistic structure of the interface become visible in @ system to be build) -
COmbining small angle and diffraction methods. ¥ == O .ﬁ UHV growth ¢hamber

Epitaxy:
Gas injection 1n the
molecular regime
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