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Abstract

We aim at developing a new type of transmission electron microscope (TEM) using the key technology of superconduct-
ing RF acceleration that has been established at KEK and elsewhere. This microscope can have higher voltage than ever
and operate in pulse mode, so that it may give us an opportunity for exploiting new application of electron microscopy.
For RF acceleration to be applicable to electron microscopes, however, the energy dispersion AFE/E must be very small,
for example, less than 10~°, while it is usually larger than 10~* in accelerators. To obtain such a small AE/E, we have
designed the world’s first cavity in which two resonant modes are simultaneously excited. The development will be done
in two steps. First we will develop a small prototype, a proof-of-principle microscope, using an existing 300keV TEM at
KEK. Thus, we are able to concentrate mainly on developing photo-cathode gun and superconducting cavity. The next
step is to develop a 5 MV-class microscope, the world highest voltage TEM, which may require a new type of lens system.
A computer simulation has shown that the prototype microscope is able to achieve energy dispersion small enough to op-
erate in TEM mode. Further, the cavity components have already been fabricated. The electron beam welding (EBW) of
cavity is now under way at KEK.
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