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promoted to Full Professor in 2009. Miao is an internationally renowned pioneer in the
development of novel imaging methods with X-rays and electrons, and has made contributions
to theory, computation, and experiment. He theoretically explained under what conditions the
phase problem of non-crystalline specimens can be solved in 1998. A year later, he performed
the seminal experiment on extending X-ray crystallography to allow structural determination of
non-crystalline specimens, which is known as coherent diffractive imaging (CDI), lensless or
computational microscopy. CDI methods including Bragg CDI and ptychography have been
broadly implemented using synchrotron radiation, X-ray free electron lasers (XFELs), high
harmonic generation, optical lasers, and electrons. It has also become one of the major
justifications for the construction of XFELs worldwide, each of which costs hundreds of millions
of dollars.
In addition to his seminal contribution to CDI, Miao has also pioneered atomic electron
tomography (AET) for determining 3D atomic arrangements in materials without assuming
crystallinity. In 2005, he developed a novel data acquisition and tomographic reconstruction
method, known as equal slope tomography (EST). By combining EST with electron microscopy,
Miao demonstrated electron tomography at 2.4 Å resolution in 2012. A year later, he applied
AET to observe nearly all the atoms in a platinum nanoparticle, and for the first time imaged the
3D core structure of edge and screw dislocations in materials at atomic resolution. More
recently, he determined, for the fist time, the 3D atomic arrangement of chemical order and
disorder in a materials system with 22 picometer precision. The measured atomic positions and
chemical species were used as direct input to quantum mechanical calculations to correlate
crystal defects and chemical order/disorder with material properties at the single-atom level.
This work makes significant advances in characterization capabilities and expands our
fundamental understanding of structure-property relationships.
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