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Demonstration of a low energy dispersion beam using a superconducting RF cavity
and its application to a transmission electron microscope

Furuya, Takaaki

13,700,000

10MV

300kV

2-3WV
10MV 2-3

The purpose of this study is to demonstrate a 10MV-class ultrahigh-voltage
transmission electron microscope by applying the excellent properties of a superconducting
radio-frequency (RF) cavity. The problem of large energy dispersion in RF acceleration can be solved

by injecting and accelerating a short-pulse electron beam from a photo-cathode electron gun into a
superconducting accelerating cavity with a flat peak accelerating field achieved by superposition of
two resonant modes,TM010 and TM020. In this study, we designed and fabricated an electron gun, a
superconducting acceleration cavity, a two-mode RF control system with a mechanical frequency tuner,
and a cryostat for cooling. And we are now preparing to replace the electron gun in an existing 300
kv transmission electron microscope to demonstrate the principle.
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