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Equipment at FELMI-ZfE Graz:
Joectrometer:

Bruker Equinox 55 (rapid and step scan)
MIRacle ATR Accessory (diamond and Ge)

Microscope:

Bruker Hyperion 3000 with MCT spot detector (middle
band) and 64*64 elements FPA detector for imaging,
motorized xyz stage, polarizers

Objectives:

reflection and transmission, ATR (Ge), Grazing Angle

FPA detector: 4*4 mm?; 4096 elements.

Imaging area on sample: 266*266 um? in transmission
mode (15x objective) and 50*50 pm? for ATR mode (20x
objective, Ge crystal).
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S2l M apping of Thin Films (GIR)

Mapping of a thin polymer film
wedge (20 — 60 nm) with the GIR
objective.

144 points measured (area 2*2 cm?)
with 200 scans each; ca. 4 hours
total measuring time.
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From Mapping to | maging e

* Mapping i1s time consuming (higher costs, loss of stability)

» Spatial resolution 1s limited by diffraction at apertures
 Better reproducibility (no stage/sample movement)
» Kinetic experiments with FPA detector possible

e Sample area: depending on detector array size (more
flexible with mapping)

« High computing power needed for imaging (fast readout
and processing, data storage); but now measurements can
be performed in rapid scan mode (rather than in step scan
mode)
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PA-PTFE Blend: Transmission
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Measuring conditions: 8 cm™! spectral resolution, 20 scans (continuous scan), scan time ca. 6 minutes.
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PA-PTFE Blend: TEM/EELS

EEL S (Electron Energy Loss)
Spectroscopy:

1.elemental distribution

2.binding information (ELNES).
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Elemental distribution map of fluorine in the PA / PTFE compound obtained by
the 3 window method

Analytical TEM: Philips CM 20, 200 kV, Gatan imaging filter (HRGIF)
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Sl PA-PTFE Blend: Raman Image

Raman image created with 731 cm™! line of
PTFE (image size: 20 um * 20 um).
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PA-PTEE-Silicone: SEM/EDXS Bt
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* Scanning electron microscopy, micro scale analysis, X-ray spectrometry
(EDXS, WDXS), ESEM

* High resolution transmission electron microscopy, nano scale analysis,
EELS, EFTEM, electron diffraction

* Focused 1on beam equipment (nano structures, preparation)
 FT-IR and Raman micro spectroscopy, light microscopy
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Graz: Cultural Capital of Europe 2003; beautiful ancient and modern architecture;
nice landscape; charming people; prominent scientists, artists ...
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"8 Gustav Adolf Smekal
predicted the Raman

effect in Graz (1923)
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