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Report:

This is preliminary report on an experiment caroed at DUBBLE from 30th of March till 4th of April
2010.

This report cover a description of the experimesélip and conclusion on data obtained from e-yield
measurements using the electron yield detector.

The e-yield detector was mounted on a goniometewty that a sample was on the centre of rotation.
During measurements the sample was inclined &t\&ith respect to the incoming X-ray beam. Usintgssli
the X-ray beam size was set to 3 mm (width) by (height). This beam size produced a beam spot
covering an area of ~45.8 mmThe detector was operated with standard gasuneixf 25 % isobutene and
75% Helium; drift voltage of — 1 500 V, cathode grtial -550 V and with anode held at ground.

As a reference sample to test detector was use(NNtin file.
The structure of NiO/Ni consisted of 150 nm layeNo covered by layer NiO of thickness 25 nm depexsbi
onto a Si (100) substrate.

In

Figure 7 is shown the typical Auger electron spectrum codldavith the e-yield detector at the Ni K-edge.
This electron spectrum is divided into 4 differetdctron regions. After integrating the number adts
within each region, the EXAFS spectrum for 4 eneggyons are obtained. Before performing full EXAFS
analysis, the EXAFS spectra have to be normalisedaming X-ray beam.
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Figure 1 Left -Typical PHD recorded at Ni K-edge showing géed 4 different energy regions. Right - four energ
resolved EXAFS spectra corresponding 4 differeattedn energy windows.
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Figure 2 3 Energy resolved EXAFS spectra of the NiO/Ni usioy Energy window referring to bulk and high
energy window referring to surface.

In order to see clearly changes in magnitude oktiep edge, iFigure 2 are shown EXAFS spectra of the
same NiO/Ni sample corresponding to low and highgékuelectron energy windows. The low Auger
electron energy refers to electrons coming fromhihkk (b) (Ni) and high Auger electron energy isigeed

to electrons escaping from the surface (a) (Ni@rdase in magnitude of the sharp edge (~8341 rew) f
1.05to 1.25 is evidence of NiO contribution toABS spectra at different Auger electron energies.

We also found out that sample holders made of ialanbras, copper can be used for powder sampges e.
CoMo(O,, FgMoO,, FeO, deposited on conductive carbon tape. Data olitdnoen powder samples are
being analysed.

We also carried out test experiment with the GM3DIoK-edge. Aim of the experiment was to obtain
information on the structure of the surface layewall as to see different between bulk and surédce
TiOJ/Ti and TiQ/SS treated at 120/58C and 550C respectively . The surface layer of Fi€an be in a
form of rutile or anastase. The preliminary resol this work are presented below.
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Figure 4 Energy resolved EXAFs of T¥Dl_120 measure by e-yield detector.

In Figure 4 are shown EXAFS spectra obtained by dividing FpBctra into two electron energy regions;
high energy window for electrons emerging closthesurface and low energy window for electrons tha

originated in the bulk.

The same Ti@Ti_120 sample was measured in fluorescence modshwgave us the EXAFS spectrum of Ti

metal as can be seenfrgure 5.
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Figure 5 Fluorescence EXAFS of Tgli_120collected at Ti K-edge.

Conclusion

1
3300

Our preliminary results on the energy resolved Xodfected by e-yield detector show that it is jilolesto
distinguish the structure of the surface from tifate bulk material, as we demonstrated on prakny

results on NiO/Ni and TieTi_120 samples.



