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1. General Abstract

As our technology gets smaller and smaller, it is more important than ever to be able
to look at things on a very small scale. Scientists are always limited by the optical
properties of systems, but new techniques are being developed to go beyond traditional
microscopy and see even deeper into the fabric of our world. Ptychography, an exciting
new microscopy technique, uses bright x-ray light from synchrotron sources in combi-
nation with sophisticated computer reconstruction. In this technique, a tiny sample is
scanned through a beam of x-rays, and the way it scatters the light is measured with
a camera. The scatter pattern is collected at many different points on the sample. In
the reconstruction phase, a computer uses an iterative algorithm to match the scattering
information to the physical shape of the sample that scattered the x-rays. This recon-
struction leads to a well resolved image of the sample. These images allow scientists to
see things as small as five nanometers big, about the size of a single protein. The ability
to probe these tiny systems allows scientists a unique look into molecular processes and
structures previously unexamined.
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