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In this research, titled, "Coherent Microscopy based on Ultra-fine Electron Beam", a novel electron
microscopy, whose electron beam from the source maintains the micron scale, is proposed and
demonstrated..

Recently, a wide variety of physical, chemical and biological processes in ultrafast time scale and
below nanometer space scale has been the subject of much research and progress. The spatial
resolution at a conventional electron microscopy is generally limited by spherical aberrations and
wide-angle scattering within the imaging lens system. A possible solution for circumventing this issue
is to adopt the so-called “coherent microscopy” where the lens system is eliminated. In this research it
is shown that coherent microscopy can be realized by arranging the emitter-cathode and the
sample-anode assemblies, both planer, to face each other, thus generating a highly parallel wavefront
suitable for coherent diffraction imaging.

A simulation has been performed on the transverse coherent length and the intrinsic emittance of the
beam in a coherent diffraction scheme with parallel-like photoemission. Heating effects due to
ultrashort laser are taken into account by using the original two temperature model. The results
indicate that the coherence of the accelerated electron at the sample to observe is not sensitive to the
initial coherence on the cathode surface, and an imaging area of several ten nanometers with an atomic
resolution is possible.

A prototype diffractive instrument has been built on the basis of this simulation and was used to
observe polycrystalline graphene. Diffraction patterns with a resolution of 1.42 angstrom has been
obtained. The number of beam partitions, which determines the size of the beam at the detector, has
been examined.
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