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Differential spectroscopy and its application
of scanning tunneling microscopy

WANG Wei-Hua WANG BingT HOU Jian-Guo
Hefei National Laboratory for Physical Sciences at Microscale University of Science and Technology of China Hefei 230026 China

Abstract This review gives an introduction to the principle and applications of the differential spectroscopy
technique in scanning tunnelling microscopy. The differential dI/dV  spectroscopy and dI/dV mapping are
used to reveal the distributions of electronic local density of states LDOS in energy and space respectively.
The differential spectroscopy reveals the distribution of LDOS at different energy levels of a certain position

while the dZ/dV mapping reveals the spatial distribution of LDOS at a certain energy window. The quadratic dif-
ferential d?1/dV?  spectroscopy and d?1/dV? mapping are used to study the inelastic electron tunneling so
that molecular vibrational modes can be studied.

Keywords scanning tunneling microscopy differential spectroscopy density of states of surfaces and

nanostrcutures inelastic electron tunneling molecular vibrational modes
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