Researchers demonstrate nanoscale X-ray
imaging of bacterial cells
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researchers are now working to extend it to threedimensional imaging of biological cells.
X-ray imaging is best known for its medical
applications, such as traditional radiographs and
CT scans. Yet the use of X-rays goes far beyond
routine imaging. In particular, the very short
wavelength of X-ray radiation allows various modes
of microscopy that can reach the nanometer
resolution. One of the main hurdles to highresolution X-ray microscopy is the difficulty of
producing high-quality X-ray lenses. To overcome
these difficulties, so-called "lensless" microscopy
Technische Universitaet Muenchen biophysicists (left to
methods have emerged in the last decade. A
right) Dr. Pierre Thibault, Prof. Dr. Franz Pfeiffer, and
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This imaging technique, called ptychography, was
first introduced in the 1970s for electron diffraction.
It consists in measuring full far-field diffraction
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development of ptychography was published by the
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radiourans. Better ability to see nanoscale
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These results, published in the Proceedings of the
National Academy of Sciences, show that lensless
X-ray imaging, in particular ptychography, can be
used to obtain accurate maps of the electron
density forming a biological sample. This type of
quantitative measurement is extremely difficult with
most other high-resolution techniques currently
available. Moreover, biological samples are very
fragile and nearly transparent to X-rays, making this
type of accurate measurement even more
challenging.
The Pfeiffer group is now moving beyond this
success and looking into ways of improving the
technique further. In particular, the team is aiming
at the next milestone: three-dimensional imaging of
biological samples.
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