Image-based nanocrystallography: Overview & A novel method to derive the structure and morphology of an ensemble of nanocrystals
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An overview of recent developments [1,2] in the well established field of image- based nanocrystallography is first given. While these methods are practicable with the current generations of transmission electron microscopes (TEMs) and two or three axis side-entry specimen goniometers, they will become much more viable in future aberration-corrected TEMs. A two axis goniometer allows within its angular range for the adjustment of any crystal direction parallel to the electron beam, but a double-tilt rotation goniometer possesses the advantage of an extra degree of freedom. This allows for concepts from classical crystallometry [3] to be applied to image-based nanocrystallography in three dimensions [2]. This extra degree of freedom also allows for the alignment of the effective tilt axis of any tilt protocol parallel to the eucentric axis of the specimen goniometer. This alignment can be done in small angular increments so that a novel type of discrete atomic resolution electron tomography for an ensemble of crystalline nanoparticles can be practiced. Our new method is described in some detail in the second part of this talk.  
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