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Since several years, the polycapillary x-ray opties become a very important tool in x-ray fluoezse applications. Polycapillary x-ray lenses calfect the radiation
emitted from a small source into a large solid aragid therefore they have a strong impact on thelolement of x-ray fluorescence analysis by impngvihe detection limits.
For this reason, polycapillary lenses are usediiayxmicroanalysis, in particular in the Partiatelliced X-ray Emission (PIXE), Electron Probe Migwalysis (EPMA) and
Microbeam X-ray Fluorescence (MXRF). Increasing dedsafor developing new and complementary x-rayrgples to be used in different applications (esgnisonductor
nano-technology, biology, geology, archaeology) @nesently focused on high-resolution and sensytixitay fluorescence techniques combined with aawgrdown to the
sub-micrometer range, x-ray beam excitation. Fr isason, we intend to implement at the ESRF besnD21 a new x-ray wavelength dispersive spengter (WDS) for
the micro-fluorescence analysis.

ID21 X-ray Microscopy Spectrometer design
Beamline The wavelength dispersive x-ray mini-spectrometiirasnsist of an x-ray polycapillary optics, a tagwo-
theta rotation table, a flat crystal and an x-ra@yedtor. The polycapillary optics will be installéd the
D21 Scanning X-ray Microscopy chamber of ID21 at aatise of few millimeters from the target. With teitup,
a relatively large solid angle of about 20 degreas be covered. At the exit of the polycapillarguasi-
parallel beam is formed which makes an angle thétia the flat crystal. The x-ray detector, placedaat
e angle 2 theta with respect to the incident x-r@gdlects the photons which fulfill the Bragg cornaiit The
ey aj\m rotation stage, crystal and detector will be ermibm a separate chamber, installed next to therfitg X-

e et ray Microscope.
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Polycapillary parameters

10mm
" Optic output diameter:
7.2mm

* Input capture angle: ® High precisiond - 26 rotation table
. . Theta 2-Theta stage 20.04" : = Stepping resolution 0.002
Monte - Carlo simulations ® Input field of view:
= Random generation of x-ray direction 0~ 100'um . " Flat Ge(220) crystal ~ 5x5 cm
) " . = Output divergence: - . _
= Total external reflection condition tested using A — 3.4 mrad @ 8keV. Crystal energy resolutiod\g/E = 5E-4)
Atomic Scattering Factors ) ® Bragg angles 20° - 70°
= XOP crystal rocking curve

Mechanical design by E. Gagliardini,
ESRF Drafting Office
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efficiency: " Flow-gas detector (FP100 from Paralg
Sample @ @ 1.5 keV — 33% " P10 gas at flow rate of 25 sccm
X-ray /% @ 8.0 keV —14% = Active area ~380 mt
' " Resolution 20%
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Preliminary results
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X-ray fluorescence spectra
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