UHV techniques

Research Infrastructure
BRNO | CZECH REPUBLIC

Surface analysis UHV system
NanoSAM Lab

) DESCRIPTION

The Nano SAM Lab is a dedicated surface analysis UHV system for high resolution
structural and chemical analysis by Scanning Auger Microscopy (SAM),
Scanning Electron Microscopy (SEM) and Secondary Electron Microscopy with
Polarization Analysis (SEMPA) for the characterization of the magnetic domain
structure. The instrument is designed for use together with UHV Gemini high
resolution electron column. It includes Matrix software and electronics for static
Auger spectroscopy (AES) and SAM. In combination with UHV Gemini, Matrix
provides an unsurpassed drift correction technology based on autocorrelation
of subsequent SEM images. This opens up the possibility to perform long term
AES measurements on very small features with low intensity, or elemental
resolved SAM maps of nanostructures with a low concentration of elements
of interest and/or low sensitivity factors. The NanoSAM Lab is equipped with
high precision goniometer - mounted four axis UHV stage for the combination
of high resolution SEM, SAM and SEMPA, which allows heating up to 750 K.
Moreover, the NanoSAM Lab embodies preparation chamber which comprises
a manipulator with the possibility of heating the sample to 1500 °C by resistive
heating and 900 °C by radiative heating. The preparation chamber contains
8 flanges for user extensions.

AES

AES provides quantitative elemental and chemical state information
from surfaces of solid materials usually in the area of material science.
Focused electron beam scans across the sample surface which leads to the
production of various signals including the emission of ,Auger’ electrons.
An electron energy analyzer measures the kinetic energies of the emitted
Auger electrons, which are characteristic for elements present within
the top 1-5 nm of the sample and intensity of an Auger peak. Hence, the
identity and quality of a detected element can be determined. When used
in combination with sputtering ion source, compositional depth profiling

can be performed.
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of the sample. Spin detection is based on the SPLEED (Spin Polarized Low
Energy Electron Diffraction) principle, i.e. diffraction from a single crystal
surface of W(100) forming a few well defined diffraction spots - (LEED)
spots.
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obtained simultaneously by counting
the electrons in all 4 main LEED spots.

(With permission of Lukas Flajsman)
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Guarantor: Marek Oteviel (marek.otevrel@ceitec.vutbr.cz)
Web: http://nano.ceitec.cz/scanning-electron-microscopy-with-polarization-analysis-scienta-omicron-nanosam-lab/
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