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The scanninF tunneling microscope has been an extremely successful experimental tool because of its atomic-scale spatial
resolution. In recent years this has been combined with the use of low temperatures, culminating in precise atom
manipulation and spectroscopy with microvolt energy resolution. In this talk | will apply these techniques to the investigation
of the electronic and magnetic properties of atoms and small clusters on surfaces. A particular focus will be on the emergence
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Tuning the magnetism in the
multiferroic Mn44,Co,WQO,

Multiferroic and magnetoelectric materials have attracted renewed
attention since the magnetic orders breaks the spatial inversion symmetry
and give rise to a ferroelectric state with a macroscopic polarization [1].
The frustrated nature of the magnetic state in multiferroic MNWO4 is the
reason [2] for its extreme sensitivity of the ferroelectric/magnetic orders to
small perturbations in form of magnetic and electric fields, external
pressure, and chemical substitutions [3-5]. Using neutron diffractions, we
have characterized the effect of cobalt substitution on the magnetic
configuration and corresponding multiferroic behavior [6]. A complex
phase diagram with multiple polarization flops upon increasing Co content
is observed. Two critical concentrations separate the multiferroic phases
with distinct spin  structures and orientation of the ferroelectric
polarizations. With application of hydrostatic pressure, we further examine
the evolution of spin structures at various Co concentrations. Our neutron
scattering results provide critical understanding of the pressure induced
polarization-switching in the doped sample.
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Physics Colloquium

The quantum and classical world of atomic spins on surfaces

Dr. Andreas Heinrich
IBM's Almaden Research Center, CA

Thur. (Apr. 231d) at 3:30PM in Rm 119 Nicholson Hall

The scanning tunneling microscope has
been an extremely successful
experimental tool because of its atomic-
scale spatial resolution. In recent years
this has been combined with the use of
low temperatures, culminating in precise
atom manipulation and spectroscopy with
microvolt energy resolution. In this talk |
will apply these techniques to the
investigation of the electronic and
magnetic properties of atoms and small
clusters on surfaces. A particular focus will
be on the emergence of classical behavior
in chains of atoms that are assembled one
atom at a time.
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atss ol -v\;i m Related videos:
. pln down https://www.youtube.com/watch?v=hntViNN6gDo
' emnw Iane https://www.youtube.com/watch?v=20KVQmODC8

https://www.youtube.com/watch?v=Tush3Kan12
https://www.youtube.com/watch?v=607ilCsEKk4

Dr. Andreas Heinrich is a member of the research staff at the IBM Almaden Research Center
in San Jose, CA. He is the project leader for scanning probe microscopy. The experiments
conducted by Dr. Heinrich’s group aim to extend the basic knowledge about the physics,
chemistry, and materials properties of atomic-scale structures with a focus on exploring
potential applications of nanostructures for atomic-scale logic and data-storage. Heinrich
joined the IBM research group of Dr. Donald Eigler as a postdoctoral researcher in 1998
where he built a next-generation low-temperature scanning tunneling microscope operating
at temperatures below 1K and in high magnetic fields. In January 2005, Heinrich took over
the leadership of the STM lab from Dr. Eigler. Heinrich is devoted to educating the general
public about the excitement of nanotechnology through hands-on demonstrations, is the
author or co-author of papers published in the highest-ranking international journals and
has given over 50 invited talks at international conferences. Heinrich received his PhD in
1998 from the University of Goettingen in Germany where he studied the materials
properties of ternary compound semiconductors.




