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Microscopic analysis techniques using focused electron beams, such as electron microscopes, are used for evaluation of
organic materials as well as semiconductors. However, when observing and analyzing sample surfaces with poor
conductivity, the spatial resolution is restricted by the chromatic aberration due to the energy spread of the electron beam.
In this research, to develop electron source with narrow the energy spread, we optimized the fabrication conditions of the
field emitter using Cr as the cathode material and improved the resolution of the energy analyzer.

In this study, a Cr thin film was deposited on a surface of single crystal tungsten field emitter under ultra-high vacuum for
fabrication of a single crystal Cr cathode. As the crystallinity of the deposited Cr thin film is poor, the irregular electron
emission pattern was observed. A sufficient emission current for applications was not obtained. Therefore, by annealing at
1000 K for the optimized annealing time, the single crystal Cr thin film over the entire cathode surface was obtained. In
this method, an intense electron emission site is formed on the W{311} plane with good reproducibility regardless the
crystal orientation of the tungsten field emitter. The emission current from the electron emission site of the {311} plane
was improved by two orders of magnitude compared to the (001) plane, which may be caused by the charge density wave
excited state.

The measurement of the energy distribution of field emission electrons from the Cr {311} plane is now in progress,
because the calibration of the analyzer was delayed. However, by using the calibrated system with an energy resolution of
20 meV, it is considered that the coherent electron beam emission from the Cr surface will be demonstrated.




