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Charakteristika hlavnych €innosti:
Analyza mikro/nanostruktir a systémov
pre mikro/nanoelektronické aplikacie,
senzoriku, fotoniku, elektroniku, medicinu,
geologiu, materialové inZinierstvo a Zivotné
prostredie. Analyza rozhrani je mozna az do
Grovne subangstromovej. Pristroje poskytu-
ja moznosti skimat'
= chemické zlozZenie,
= kryStalografiu, kryStalografické defekty

a krystalograficka orientaciu povrchoy,

= prejavy vlastnosti elektronovej Struktiry
materialov,

= kontaminaciu povrchov,

= 3D morfol6giu nanorozmernych objektov,
= mikroskopiu magnetickych vzoriek,

= optimalizaciu technologickych procesov.

\/ sicasnosti sa pracovisko venuje aj vysku-
mu interakcii objemovych a 2D uhlikovych
materialov ako perspektivnych materialov
pre vyuzitie v elektronike.

\/ybavenie Laboratéria transmisnej
elektronovej mikroskopie

Analyticky transmisny elektronovy
mikroskop s atomarnym rozlisenim JEM
ARM 200cF s rozliSovacou schopnostou
0,78 A vybaveny studenou autoemisnou
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katodou a dvoma korektormi sférickej
chyby umoznuje komplexnl charakterizaciu
nanostruktdrnych objektov na atomarnej
Grovni pomocou nasledovnych metod:
zobrazenie pomocou vysokouhlového
prstencového detektora tmavého pola (HA-
ADF), zobrazenie pomocou nizkouhlového
prstencového detektora tmavého pola
(LAADF) a prstencového detektora svetlého
pola (ABF) v rastrovacom transmisnom
(STEM) reZzime, v TEM/HRTEM mddoch,

v rezime sekundarnych a spatne rozpty-
lenych elektronov (SEI/BEI) a ziskanie
Struktarnych informacii pomocou metod
elektronovej difrakcie (selekéna, nanodi-
frakcia, konvergentna a precesna). Dalej

je mozné vykonavat orientacné a fazové
mapovanie, kvalitativnu a kvantitativnu
analyzu pomocou energiovo-disperznej
analyzy (EDS) a spektroskopie strat energie
elektronov (EELS) a mapovat' distribdciu
atémov pritomnych vo vzorke. Mikroskop
ma zabudovany Lorentzov méd (umozriuje
charakterizovat' magnetické vzorky) a bi-
prizmu (metoda elektronovej holografie).
Pomocou met6dy elektronovej tomografie
je mozné ziskat'informaciu o 3D morfologii
objektu. K laboratériu nalezia aj pomocné
laboratéria slGziace na pripravu vzoriek pre
TEM pomocou fyzikalnych a chemickych
metad.

a As (¢ervena) v GaAs

Cast' transmisného
elektronového mikroskopu
Jeol JEM ARM 200cF

Analyticka komora
Augerovej mikrosondy
Jeol JAMP 9510-F

V/ybavenie Laboratéria Augerovej
elektronovej spektrometrie

Augerova mikrosonda JEOL JAMP 9510-F
slazi na prvkova analyzu Struktar a kom-
binuje vyhody rastrovacej elektronovej
mikroskopie a Augerovej spektrometrie.
Vdaka tomu je mozné okrem Standardnych
Augerovych spektier a koncentracnych hib-
kovych profilov ziskavat' aj Augerove mapy
a ¢iarové profily. V rezime sekundarnych
elektronov ma mikrosonda rozliSenie 3 nm
a najmensi priemer elektronového zvazku
v rezime analyzy Augerovych elektronov je
8 nm. Augerova mikrosonda vhodne doplia
analytické techniky obsiahnuté v transmis-
nom mikroskope, kedZe signal Augerovych
elektronov pochadza z povrchu Struktdry,
teda z hlbky 0,5 — 3 nm. \/ reZime s energe-
tickym rozliSenim AE/E = 0,05 % je mozné
vySetrovat' aj plazmoénové excitacie. Vdaka
tymto parametrom je pristroj predurceny
na analyzu povrchu nanostruktdr.
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STEM snimok grafénovej monovrstvy a multivrstvy a EDS mapa atémov Ga (zelena)
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Description of main activities:

Analysis of micro/nanostructures and sys-
tems for micro/nanoelectronic applications,
sensorics, photonics, electronics, medicine,
geology, material engineering and environ-
ment. Analysis of interfaces is possible at
subangstrom level. Devices provide a possi-
bility to examine:

= chemical composition,

= crystallography, defects, and crystal-
lographic orientation,

= manifestations of properties of electron
structure,

» surface contamination,

= 3D morphology of objects in nanoscale,

= microscopy of magnetic materials,

= optimisation of technological processes.

At present, the Centre deals with research
of interaction of volume and 2D carbon ma-
terials, as they are promising and prospecti-
ve materials for electronic applications.

Equipment of the Transmission Electron
Microscopy Laboratory

Analytical transmission electron
microscope JEM ARM 200cF with the
resolution of 0.78 A equipped with field
auto emission electron source and with
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two correctors of spherical aberration
enables a complex characterization of
nanostructured objects on the subatomic
level by means of the following methods:
imaging with high angle annular dark
field detector (HAADF), imaging with low
angle annular dark field detector (LAADF),
imaging with annular bright field detector
(ABF) in scanning regime (STEM), in TEM/
HRTEM regimes, and imaging in back-
scattered electron (BEI) and secondary
electron regimes (SEI). Electron diffraction
methods (selected area diffraction,
nanobeam diffraction, convergent and
precession diffraction) are available to
acquire the information related to crystal-
lographic structure. Further possibilities
include orientation and phase mapping,
qualitative and quantitative energy
dispersive analysis (EDS), electron energy
loss spectroscopy (EELS) and mapping of
atom distribution in the sample. Micros-
cope has incorporated Lorentz mode for
characterization of magnetic samples
and biprism for electron holography. 3D
morphology of nanoscaled objects can

be obtained by employing electron tomo-
graphy. Other adjacent laboratories serve
for preparation of TEM samples where
various physical and chemical methods
are exploited.

and As (red) in GaAs

A part of transmission
electron microscope
Jeol JEM ARM 200cF

Analytical chamber of
Auger microprobe
Jeol JAMP 9510-F

Equipment of the Auger

Spectrometry Laboratory

The Auger microprobe JEOL JAMP 9510-F
serves for elemental analysis of various
structures and it combines the advantages
of scanning electron microscopy and Auger
electron spectroscopy. Except of standard
Auger electron spectra and concentration
depth profiles, recording of Auger maps
and line profiles is possible. In secondary
electron mode, the best resolution is 3 nm
and the smallest spot of the electron beam
in the Auger analysis mode is 8 nm. Auger
spectroscopy is an appropriate complement
of methods incorporated in TEM, because
Auger signal is released from the topmost
surface of a structure under study, usually
from 0.5 — 3 nm depths. In the mode with
energy resolution AE/E = 0.05 % exists

a possibility to examine also plasmonic
excitations. Owing to these parameters, the
device is dedicated to analysis of nanostru-
ctures.
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STEM image of graphene monolayer and multilayer and EDS map of Ga atoms (green)




