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The Advanced Photon Source (APS) at Argonne National Laboratory is a unique high-energy x-ray
source, which provides state-of-the-art hard x-ray tools available to scientists and engineers
worldwide. The mission of the APS encompasses solving key problems in energy, environment,
technology development, and human health. Through x-ray imaging, we can illuminate complex
hierarchical structures from the molecular level to the macroscopic level, and study how they change
in time and in response to stimuli. Hard x-rays are also especially suited to the study of real materials
under realistic conditions and in realtime. In this talk we will focus on the new Hard X-Ray
Nanoprobe (HXN) at sector 26 of the APS, which is one of the world’s most powerful x-ray
microscopes [1,2]. It has been designed to study novel nanoscale materials and devices in previously
unavailable detail and is particularly well suited for the study of buried structures in real
environments and for dynamics. This next-generation hard x-ray microscopy and imaging system
provides x-ray fluorescence, x-ray diffraction, coherent diffraction, transmission imaging, and
tomography at a spatial resolution of 30 nm or better. The combination of diffraction, fluorescence,
and transmission contrast in a single tool provides unique characterization capabilities for nanoscale
imaging. In this overview talk, the basic principles of the instrument are discussed, accompanied by
a presentation of recent results ranging from apoptosis in glioblastoma multiforme [3] to elemental
mapping of geopolymers [4].
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FIG. 1. The HXN can be operated in one of two different modes depending on the scientific
problem. It allows characterization of nanoscale materials and devices at highest spatial resolution.
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FIG. 2. TIron, titanium and silicon distribution in hydroxide-activated geopolymer imaged by x-ray
fluorescence. The exceptional spatial resolution and penetration power of the HXN enables the study
of poorly understood heterogeneity and complex chemistry of geopolymers.
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