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Progress in scanning tunneling microscope induced
luminescence

DONG ZhenChao, ZHANG Yang, TAO Xing, YANG JinLong & HOU JianGuo

Hefei National Laboratory for Physical Sciences at the Microscale, University of Science and Technology of China, Hefei
230026, China

A scanning tunneling microscope (STM) is capable of more than just observing and manipulating the
nanoworld with atomic resolution, the tunneling current can also be used as a local source of
excitation to produce light from the junction, the so-called STM induced luminescence (STML), which
can provide additional information on local electromagnetic properties pertaining to the decay of
various excitations. In this review, we intend to provide an overview on the past history, current
status, and future direction of the STML field. After a short introduction on the photon collection and
detection techniques, a brief summary is presented about the major progress on the STML from
metal and semiconductor surfaces. We then provide a detailed description on STM induced
molecular luminescence, a field now receiving great attention and capable of offering various
prospects in single molecular science, single molecular optoelectronics, and nanoplas- monics.
Theoretical studies on the mechanism of STM induced luminescence were also briefly addressed.

scanning tunneling microscope, tunneling, electroluminescence, photon emission, surface plasmon, single molecular
optoelectronics
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