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WHY?

X-ray Absorption Spectroscopy (XAS) is particularly suitable for

nanomaterial studies, and more precisely their toxicological or

environmental impact. The sensitivity of this spectroscopic probe to the
local coordination structure of the target element is indeed limited to a few

A and thus particularly relevant for the nano-size of the nparticle.

Furthermore, the particles themselves are often diluted (in a soil, biological

system...). Two conditions are thus required for the collection of high-

quality XAS data :

(i) Acquisitions need to be sensitive to a very small amount of
nanoparticles in order to be as close as possible to the predictable
concentration of these elements in the ecosystem (1 - 200 ppm),

(i) Differences between bulk and nanostructured materials spectra are
often subtle and make necessary to fully optimize the quality and the
energy resolution of the spectra

HOW ?

The new beamline will be complementary to the current one: FAME. Two

parameters will be optimized

i) The photon flux on the sample will be increased, with optical elements
allowing a collection of a large solid angle

i) The five crystals focusing spectrometer installed on FAME [Hazemann
et al. 2009 ; Llorens et al. 2012] will be the basis of the high resolution
detector installed on FAME-UHD. The new spectrometer will include
more crystals (5 2> 14 or 21) at a larger distance (1m) to increase both
the solid angle collection and the energy resolution.
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WHERE & WHO ?
FAME-UHD will be installed on BM16 at N
the European Synchrotron Radiation Facility A
(ESRF). FAME & FAME-UHD will operate S
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 5t French \Qr
Collaborating Research Group beamline at the ESRF.

dossin: Technical Inrastructure Division - ESRF

WHEN ?

The new beamline is under construction. Experiments with a crystal
analyzer spectrometer are already possible on FAME. FAME-UHD will be
opened to users in January 2016.

References
« Hazemann et al., "High Resolution Spectroscopy on an X-ray Absorption Beamline” , J. Synchrotron Radiat. 16 (2009) 283-292
« Llorens et al., “High energy resolution five-crystal spectrometer for high quality fluorescence and absorption measurements on an X-ray Absorption Spectroscopy beamline”, Review of Scientific Instruments 83 (2012) 063104

FAME-UHD: a new beamline
well adapted to nano environment sciences
for high dilution and high resolution measurements
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