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ABSTRACT:

Synthesis and Engineering with Electron Microscopes
M. H. Rimmeli1,2,3

linstitute of Environmental Technology, VSB-Technical University of Ostrava, 17. Listopadu 15,
Ostrava 708 33, Czech Republic; 2College of Energy, Soochow Institute for Energy and Materials
Innovations (SIEMIS), Key Laboratory of Advanced Carbon Materials and Wearable Energy
Technologies of Jiangsu Province, Soochow University, Suzhou 215006, P. R. China; 3Centre of
Polymer and Carbon Materials, Polish Academy of Sciences, M. Curie-Sklodowskiej 34, Zabrze
41-819, Poland

In this presentation, | will provide an overview of my research endeavors in several areas. These
areas include the synthesis of nano-materials, nano-bio studies, nano-materials in ion insertion
batteries, and electron beam materials science. A common thread throughout much of my work is
the exploration of structure-property relationships, such as the chiral dependence of single wall
carbon nanotubes on their electrical properties, or the biological cell response in relation to
nanomaterial type, size, and morphology.

A key aspect of my research is the development of a transmission electron microscope (TEM) into
an atomic-scale laboratory, enabling the fabrication, modification, and characterization of samples
with high spatial and temporal resolution. As such, the core of my presentation will focus on various
electron beam-driven chemical reactions and electron beam engineering techniques that allow for
the fabrication and manipulation of nano-materials at the atomic level.
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