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 Resonant soft X-ray fluorescence spectroscopy
* In situ applications in materials science

« Experimental forward-look



Resonant excitation of soft X-ray fluorescence
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Resonant O K emission of La,_Sr,CuO,

Oxygen K emission
Tuning of excitation selects site ——————
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In situ probing by soft X-ray fluorescence
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http://www.cxro.Ibl.gov



Hydrogen uptake in metals

TM switchable mirror

R&D 100 Awards 2004
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Electronic structure changes by
exposing Yttrium to hydrogen
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Intensity (a.u.)

O K X-ray emission of liquid water
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Long-term storage of spent nuclear fuel
in Sweden and Finland

Exploded view of spent fuel
disposal canister

Om
Outer copper

canister — »
h-_q_"-"' :

Insert of

cast iron

Fuel




RIXS of Uranium oxides
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Uranium on Fe foils exposed to U(VI) solutions
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See S. Butorin in Friday-Saturday workshop "Soft-X-Ray Photon-In
and Photon-Out Spectroscopy: New Frontiers”



Corrosion — a 3% GDP problem




Sample cell for study of atmospheric corrosionc
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Sample cell for study of atmospheric corrosion
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In situ study of atmospheric corrosion of iron
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See L. Duda in Friday-Saturday workshop "Soft-X-Ray Photon-In
and Photon-Out Spectroscopy: New Frontiers”






Parabolic Mirror Plane Grating Spectrometer

Ray tracing of detector image
3 lines at ~ 75 eV. Source size
5 micron, neg. order, angle of
acceptance 5000 mrad?

Detector

hv [eV]

#7x 10 meV

Very high resolution mode
positive order, 1000 mrad?

« Soft X-rays from sample collimated by parabolic mirror.
 Parallel radiation illuminates 30 cm plane grating.
75{ [ | 10 meV « Highest efficiency or resolution by independent choice
of incidence and diffraction angles.




Operation of VUV interferometer

Beam splitter / mixer
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Scanning by 10 mrad
rotation and 10 micron
translation.
PLD =0 — 100 micron.







Soft X-ray interferometer
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VUV FTS Spectroscopy
First results...

2:nd root of interferogram ansamble
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