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Because of aberration correction, the nano-world we see
through electron microscopes has become sharper, more
detailed and more interesting — much like the world of a
shortsighted person who's tried glasses for the first time. This
seminar will review developments in aberration-corrected
electron optics that have made the improved vision possible,
and summarize recent progress in imaging of low Z materials
such as graphene and nanotubes.

At 60 keV primary beam energy, aberration correction is now
making possible electron probes of about 1.2 A diameter. This
is has proved very useful for atomic-resolution annular dark
field (ADF) STEM imaging of light-Z materials susceptible to
knock-on damage, such as carbon and boron nitride. The
samples can withstand greater electron doses than at 100
keV and above, allowing better image statistics to be built up.
Single light atoms (B, C, N, O) in a single sheet of BN or
graphene can then be reliably detected, and their chemical
type identified by their ADF intensity. Defects in graphene and
atomic reconstruction at the graphene’s edge can be
deciphered atom-by-atom. At the same time, electron energy
loss spectroscopy (EELS) is able to identify individual heavier
atoms spectroscopically.




