THE ADVANCED PHOTON SOURCE
CONFEOCAL MICROSCOPY

A NEW INSTRUMENT FOR

Non-destructive 3-D confocal microspectroscopy, which
allows users to image small volumes with high resolution in
order to build up 3-D microspectroscopy images, is now avail-
able at the 2-5-um scale on the X-ray Science Division (XSD)
beamline 20-ID-B at the U.S. Department of Energy’s
Advanced Photon Source (APS) at Argonne. This addition to
the suite of experimental tools available at the beamline
results from a collaboration of researchers from Cornell
University and including the University of Saskatchewan, the
Canadian Light Source, and Argonne. The Cornell group devel-
oped and supplied new devices based on micro-scale colli-
mating channel arrays, which replace polycapillaries as the
collection optic in confocal geometry.
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Schematic illustration of CXRF configuration using collimating channels

that are formed from a set of staggered, absorbing pillars. From
A.R. Woll et al., J. Phys. Conf. Series 493, 012028 (2014). Published
under license by IOP Publishing Ltd.

The new confocal microscopy capabilities enabled by the
collimators improve depth resolution from 30 umto 2to 5
um and can improve the signal-to-noise ratio by rejecting
background scattering. In contrast to polycapillaries, the tra-
ditional collection optic used for confocal 3-D x-ray micros-
copy, the collimating channels provide both an overall
improvement in resolution and, importantly, spatial resolu-
tion that is invariant with the x-ray fluorescence energy. The
improvement in resolution over standard polycapillary optics
is roughly from 30 um to 2 um.

This capability has applications in environmental science,
biology, and anthropology. Recent experiments include stud-
ies on mineral inclusions, fish embryos, insects, and cultural
artifacts.
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Virtual elemental cross-section of an un-thinned grain of brown rice
obtained by confocal XRF using micro-channel arrays as the collec-
tion optic. Red, green, and blue in the image represent K-alpha
intensities of potassium, phosphor, and manganese, respectively. Both
prominent layers are rich in potassium, while the purple and yellow
regions reflect increased Mn concentration in the outer layer, and
elevated phosphor below the surface. From A.R. Woll et al., J. Phys.
Conf. Series 493, 012028 (2014). Published under license by IOP
Publishing Ltd.
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CALL FOR APS GENERAL-USER PROPOSALS

The Advanced Photon Source is open to experimenters who can benefit from the facility’s high-brightness hard x-ray beams.
General-user proposals for beam time during Run 2016-2 are due by Friday, March 4, 2016.
Information on access to beam time at the APS is at https://www1.aps.anl.gov/Users-Information/About-Proposals/Apply-for-Time or contact Dr. Dennis Mills, DMM@aps.anl.gov, 630/252-5680.
Argonne is managed by UChicago Argonne, LLC, for the U.S. Department of Energy (DOE) Office of Science.

This research used resources of the Advanced Photon Source and the Center, a U.S. DOE Office of Science User Facility operated for the DOE Office of Science by Argonne National Laboratory
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