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X-ray imaging has not changed very much from 
Röntgen’s first shadowgraphs. We still record 
mostly shadowgraphs, using absorption contrast 
with a resolution in the 0.1 mm range for nearly all 
medical x-ray pictures. Phase contrast imaging 
would enhance the contrast of x-ray pictures by 
many orders of magnitude, but has up to now only 
been used for microscopic objects. Atomic reso-
lution around 1 Å was achieved in 1912 with x-ray 
diffraction, albeit only for the periodic structures 
of crystals. The capability to reconstruct crystals 
with larger and larger unit cells represents the 
main advance of the last decades. High-resolution 
imaging of non-periodic objects still remains a 
challenge. Multilayer mirror systems with 
diffraction-limited resolution have been fabricated 
for extreme ultraviolet (EUV) lithography for wave-
lengths around 135 Å. Zone plate microscopes are 
used for imaging biological objects and computer 
chips. The common feature of all imaging meth-
ods is to overcome the small scattering cross 
section of materials by adding contributions from multiple subelements either in the camera or in 
the object. The direct reconstruction of nonperiodic objects is presently a very active field helped 
by advances in fast computers and the availability of bright coherent x-ray sources. Challenges 
are radiation damage to the specimen and the large information content in an image. 
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