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This project aims to develop an atomic-resolution field emission microscopy (FEM). Applying strong

electric fields on a sharp metallic tip drives electron emission from a tip apex. The emitted electrons
propagate radially from the apex and magnify the nanoscopic information on the tip, which serves as
electron microscopy, known as FEM. The spatial resolution of FEM is limited to 1-2 nm. In order to
achieve atomic-resolution FEM, we need to engineer the momentum distribution and energy of the
emitted electrons and our idea is to modify those electron parameters by irradiation of X-ray onto the
tip apex. We have constructed an ultra-high vacuum system to perform FEM experiments with X-rays
using the Sumitomo funds. This July, the first experiment is scheduled to be conducted in a
synchrotron facility (UVSOR). In addition to the development of the new vacuum system, we have
clarified the physics of electron emission patterns from molecules in FEM, which has remained
shrouded in mystery for over 70 years. We summarized this work in two papers and published one in

Scientific Reports. (The other one was submitted to a journal.)
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