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The FAME beamline (French Absorption spectroscopy beamline in HIGH ENERGY RESOLUTION FLUORESCENCE

Material and Environmental sciences) at the ESRF (Grenoble,

France) is devoted to X-ray absorption spectroscopy and particularly DETECTED XANES
for the study of highly diluted chemical element. An upgrade of the OAS mremEnEn: dbns dEe B ehiEn .
FAME instrument has been realized to overcome some limitation of HERFD-XANES signal with a spectral SRS
Solid State Detector (SSD) and also to increase the sensitivity and resolution much sharper than what could be ——Ce¥ HERFD-XAS
selectivity with the design and installation of a crystal analyser classically achieved. This possibility is of great B ——iGe0, X8
spectrometer (CAS). A five crystals focusing spectrometer has been interest for the scientists because : H “EGRORHEREDXAS
built for this purpose and is open to users since 2012. The i) difference between spectra are often subtle |
advantages of measuring fluorescence-XAS with a CAS are i) 'dmprov‘?d iR LI R e 2
X . R etermination of the local structure around
illustrated from results obtained by our users on the beamline, the absorbing atom.
especially in the environmental, geochemical and Earth science fields
using different spectroscopic techniques : e e e
« High Energy Resolution Fluorescence Detected XANES Eneryy ()
» Conventional XAS with an improved fluorescence selectivity R
« X-ray Emission Spectroscopy & spin selective measurement o | —Cemnthedtvegons
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IMPROVED FLUORESCENCE SELECTIVITY

The main parameter that limits the ability to perform XAS experiments on
diluted elements in optimal conditions may arise from the nature of the bearing
phase. When the probed element is diluted in a soil (which can contain clays,
silicate, Fe or Mn oxides...) the fluorescence signals delivered by this soil can :

« saturate the detectors,

« overlap with the fluorescence peak of the probed element. i
CAS enab‘I)es to get rid of that diffigulties ¢ CU RRENTLY e,

» photon flux : typically 5.10"" ph/s (monochromator : Si220)

+ beamsize : 300x100 ym? (HxV, FWHM)
+ 30 element Ge SSD
» 5 crystals spectrometer (Johann-type, 1m radius of curvature)
« detection limit : 25ppm with SSD, ~1-2 ppm with CAS (XANES)
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NEAR FUTURE #e=m= & =N

The FAME-UHD (for Ultra High Dilution) beamline will be

complementary to the FAME one, dedicated to CAS detection, and

therefore optimized for this technique. Two parameters will be optimized :

* The photon flux on the sample will be increased (x3), with optical
elements allowing a collection over a large solid angle

* Anew CAS will include 14 crystals.

XES & SPIN SELECTIVE ] -> detection limit : below 1ppm for XANES on FAME-UHD

MEASUREMENT

The energy position of the K@
fluorescence lines is known to be sensitive
to the spin-state (KB, 3) and to the ligands
(KB, 5 & KB") of the probed element. X-ray
Emission Spectroscopy (XES) and XAS
spectra obtained by measuring such lines
are then spin-, redox- or ligand- sensitive.
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FAME-UHD will be installed on BM16 at the ESRF. FAME & FAME-
UHD will operate simultaneously with a common staff in order to
optimize the complementarities between these two X-ray absorption
spectroscopy instruments. FAME-UHD will be then the 5 French
Collaborating Research Group beamline at the ESRF.
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