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pioneer in the development of novel imaging methods with X-rays and electrons, and has 
contributed 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 of 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 such as ptychography and Bragg 
CDI have been broadly implemented using synchrotron radiation, X-ray free electron lasers 
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Another important field that Miao has pioneered is atomic electron tomography (AET). In 2012, 
he demonstrated electron tomography at 2.4 Å resolution for the first time without assuming 
crystallinity or using averaging. He then applied AET to image the 3D core structure of edge and 
screw dislocations at atomic resolution and to determine the 3D coordinates of thousands of 
individual atoms in a material with a 3D precision of 19 pm, which addressed Richard 
Feynman’s 1959 challenge. In 2017, Miao measured the 3D coordinates of more than 23,000 
atoms in an FePt nanoparticle, and correlated chemical order/disorder and crystal defects with 
material properties at the single-atom level. In 2019, he captured atomic motion in 4D for the 
first time and applied it to observe crystal nucleation at atomic resolution. His experimental 
observations contradict classical nucleation theory, showing a theory beyond classical 
nucleation theory is needed to describe nucleation at the atomic scale. More recently, Miao 
solved a century-old problem by determining the 3D atomic structure of an amorphous solid for 
the first time. This work is expected to pave the way for the determination of the 3D atomic 
structure of a wide range of amorphous solids, whose impact on non-crystalline solids may be 
comparable to the first 3D crystal structure solved by X-ray crystallography over a century ago.    
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