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The work is focused on electron transmission through insulating large aspect ratio
AI203 nanocapillaries, with diameter ranging from about 40 to 250 nm and length of 15
Ilm, for low incident electron energies from 2 eV to 350 eV. The measurements are
performed using two different apparata and different experimental set-ups to
investigate an energy dependence of the transmission rate and angular distribution of
transmitted electrons both with and without an energy analysis, as well as electron
energy loss of transmitted electrons, time dependence of transmission and other
relevant parameters.

The transmission of charged particles through insulating nanocapillaries has been
attracting a great deal of attention in recent years, since Stolterfoht et al. in 2002 [1]
reported an experiment showing a guiding of slow positive ions (3 keY Ne7+) through
highly insulating nanocapillary foils of polyethylene teraphthalate (PET). The observed
phenomenon offered new possibilities for fundamental investigations, characterization
of the inner walls of the insulating nanotubes and different applications. Using the
electrons as projectiles gives new possibilities both for a fundamental understanding of
the guiding phenomenon and applications. However, only recently the first results on
guided transmission of electrons through insulating nanocapillaries have been reported
for 200-350 eV through Ab03 [2] and 500 and 1000 eV through PET [3].

This work could be also interesting in the frame of the ECCL WG2, considering both a
fundamental understanding of different insulating materials and charging-discharging
processes, as well as potential applications. The latter include a usage of
nanocapillaries to produce micro-beams of low-energy electrons, spatially selective
low-energy electron induced reactions on a surface, enhancement of electron-surface
reactions using an array of nanochannels etc. According to our knowledge, the present
work is the first to deal with guiding of electrons through insulating high aspect ratio
nanocapillaries at low energies down to several eV.
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