X-Ray Diffraction
X-ray diffraction (XRD) is a basic and non destructive technique for the study of the crystalline
structure of solid materials, either in powder or in compact form, thin film or nanomaterials. It is a
powerful tool in several fields such as material sciences, biomedicine and nanotechnology
The ICN2 XRD facility is equipped with two PANalytical X`PERT PRO diffractometers:
MPD (Multi –Purpose Diffractometer)
The MPD (Multi –Purpose Diffractometer) has a vertical goniometer with a two circles
θ-θ geometry and equipped with an automatic samples charger with a capacity up to 15
samples. This instrument is dedicated mainly to the study of materials in powder
form.
It uses an X’Celerator lineal detector that allows for rapid analysis of the samples.
Moreover, it allows both the identification of the crystalline phases and the quantitative
analysis of the composition of a sample. The instrument is equipped with specific optics
to perform analysis by Small-angle X-Ray scattering (SAXS) using a transmission
technique in flat samples that allows for rapid determination of size distribution of
nanoparticles of a few nanometers diameter. A copper (Cu) tube is used for the analysis
of conventional samples and a cobalt (Co) tube is more suitable for analysing samples
that show high fluorescence when irradiated with Cu Kα radiation.

MRD (Material Research Diffractometer)
The MRD (Material Research Diffractometer) consists of a four-circle horizontal
goniometer (omega, 2Theta, psi y phi) besides an XYZ platform and is mainly used for
thin film and single crystal studies. It is equipped with a high resolution parallel optics
(two-crystal and four-crystal Ge (220) monochromators) allowing analyses on layers
of few nanometers in thickness and superlattices.
This diffractometer allows the identification of phases present in thin film samples, their
cell-parameters, orientation, textures, epitaxial strain and the thickness of the films. It is
also provided with a temperature chamber (Anton Paar DHS 1100) allowing heating
of the samples up to 1100 ˚C in a controlled atmosphere (inert gas, N2, Ar, air, O2, etc)
compatible with the majority of the optics.

APPLICATIONS
►► XRD on powder materials for a structural analysis of phases both in reflection and
transmission geometries
►► Small-angle X-Ray scattering (SAXS), for flat nanopowder samples in
transmission geometry
►► XRD on thin films to determine cell parameters, identify phases and stress
►► X-Ray Reflectometry to determine the thickness of the layers
►► In plane Diffraction (With both grazing incidence and diffracted beam angles)
►► Measurement using the grazing incidence angle geometry (suitable for thin
polycristalline films)
►► Texture analysis by Poole Figure determination (combined phi and psi scans)
►► Reciprocal space mapping (mostly for epitaxial films)
►► Measurements at non-ambient conditions (high temperatures up to 1100˚C and
several atmospheres or vacuum) on thin films or single crystals
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