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Momentum selective imaging of electrons in orbit: autonomous
current scanning tunneling microscopy JOONHEE LEE, Department of Chem-
istry, University of California, Irvine, CA 92697-2025, SHAWN PERDUE, ALEJAN-
DRO RODRIGUEZ PEREZ, VARTKESS ARA APKARIAN, CHEMISTRY AT
THE SPACE-TIME LIMIT (CASTL) TEAM — The back-action due to inelastic
electron tunneling generates detectable motion of the scanning tunneling microscope
(STM) tip, which in turn modulates current. This feedback leads to parametric os-
cillations of the tip, observable as autonomous current. The modulation frequencies
are specific to the angular momentum of the tunneling electron. The principle can
be used to image atomic and molecular eigenstates (orbitals) with angular momen-
tum selectivity, and with phase selectivity in the case of electronic superposition
states. Captured images of the orbitals of a Ag atom and a Ag-dimer adsorbed
on a NiAl(110) surface will be presented to illustrate the principles that allow the
recording of images of orbitals in motion, without using timing devices.
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