
November 25-30, 2012  - Boston, Massachusetts - Zeiss 
SMT, CEOS Heidelberg, Delong America Inc., and FEI Electron 
Optics have sponsored the Low Voltage Electron Microscopy 
ad Spectroscopy for Materials Characterization Symposium or-
ganized by Ute A. Kaiser (Ulm University), Lawrence F. Drum-
my (Air Force Research Laboratory), and David Joy (University 
of Tennessee) at the MRS Fall Meeting & Exhibit in Boston, 
Massachusetts from November 25th - 30th 2012. In this Sym-
posium it was discussed that many future materials systems 
and devices will have nanoscale-active components which are 
composed of organic and/or inorganic matter, and that cha-
racterization techniques with the ability to directly image these 
materials with high resolution and high contrast are currently 
needed. Low-voltage electron microscopy (LVEM) has seen 
tremendous growth in recent years due to the increased elastic 
and inelastic scattering contrast at low voltage. While low vol-
tage is traditionally associated with reduced spatial resolution, 
with new generations of spherical aberration correctors, ~2 Å 
resolution atomic lattice imaging at 20 kV accelerating voltage 
is now possible. As an example, the properties of materials 
such as carbon nanostructures and graphene are highly de-
pendent on local bonding and atomic scale defects; however, 
direct visualization of these features has, to date, been limited 
by the knock-on beam damage and low contrast associated 
with high-voltage electron microscopy. LVEM has the potential 
to address these challenges by reducing knock-on damage, 
increasing imaging contrast, and improving spectroscopic ef-
ficiency.

In addition to high contrast for imaging, the in-
creased total scattering at low voltage also allows 
for improved signal to noise in analytical tech-
niques such as electron energy loss spectroscopy. 
However, in conjunction with the increased scat-
tering comes an increase of other electron beam 
damage effects such as ionization and heating for 
polymers, organic molecular solids, and biological 
materials. As such, experimental and theoretical 
analysis of electron beam-matter interactions at 
low voltages has been an important topic in this 
symposium. The symposium was open to submis-
sions on theory and experiments in both scanning 
and transmission low-voltage electron microscopy, 
spectroscopy, LV data visualization and modeling, 
as well as new sample preparation strategies.

Session topics included:
	 • Low-voltage TEM, STEM, and SEM 
	 • Aberration correction at low voltage 
	 • Analytical techniques in low-voltage electron 	
	   microscopy 
	 • Electron beam damage 
	 • Low-energy electron diffraction 
	 • Low-voltage imaging of soft materials and 		
	   carbon-based materials

A joint session with Symposium W: Carbon Nanoma-
terials has been carried out.
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