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Latest Advance in Ultrahigh Resolution Full-Field
X-Ray Microscopy
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Contemporary X-ray microscopy has evolved into the “Nano” age thanks to the development of advanced nano-
device fabrication and elegant integration of traditional optic concepts. This article reviews the latest advance of
fabrication of X-ray optic components and the next-generation ultrahigh resolution X-ray microscopy. Specifically,
hard X-ray Fresnel zone plates with the highest aspect ratio in the world have been produced by e-beam lithography
and micro scale electro-deposition. The state-of-the-art synchrotron X-ray based hard X-ray microscopes have
demonstrated a resolution better than 20 nm. Ultrahigh spatial and temporal resolutions, combined with sufficient
phase contrast make hard X-ray microscopes powerful tools to resolve three-dimensional structure at the nanoscale.
This new characterization methodology opens new opportunities in multiple research fields such as biology,
nanomedicine, and material sciences.
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1. Mi Specimen Lateral Temporal
TR FaR dm s Ay 4 B R o SR Thickness Resolution Resolution
TEM ~1pum ~ 1 nm
Soft X-Rays ~10 um ~ 15 nm
Hard X-Rays ~10 um ~1pum ~ 1 ms
Nano-TXM ~ 300 um ~ 18 nm ~1ms
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