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Scanning tunnelling spectroscopy has become an alternative technique for the inspection of
electron dynamics at metal surfaces. Its high resolution in energy and the possibility of
investigating both, occupied and unoccupied electronic states are major advantages
compared to other electron spectroscopies. With the STM we investigate the density of
electronic states by plotting spatial maps of the differential tunnel conductance in the
proximity of scattering centers like defect sites or step edges. At these sites, the phase of
electron waves is fixed, producing standing-wave like oscillations in the vicinity of the
scattering centers. This is the closer we can get to “see” electrons of a metal. The
wavelength of these oscillations in real space can be easily transformed to reciprocal space
information by means of a Fourier transformation [1]. From the analysis of these local
modulations on the density of states, we can explore fundamental text-book like phenomena
regarding to quantum interference of electronic states. In this seminar, we will illustrate the
performance of this technique with several results on metal and semimetal surfaces:

« On Ag(110) we resolve the topology of an unoccupied surface state [2]. Phenomena like
guantization (particle in a box like) of the electronic states between steps are observed.
e On copper surfaces we analyze the dynamics of electronic states created the vacuum
level by the tip-induced potential, the so-called field emission states. We find that these
electronic states disperse as quasi-free electrons, in a similar way as image states do [3].
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