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Fig. 6.6a—c. Description of a photoemission experiment. (a) Definition of the
angles and wave vectors of the incident photon (hw) and emitted electron ™. (b)
Representation of the photoexcitation process in the electronic band scheme E(k)
of a semiconductor. Only direct transitions with k; ~ k¢ are taken into account. The
energies of the initial state (F;) and final state (Er) are referred to the Fermi level
Er. (c) Conservation of the wave vector component &y, (parallel to the surface)
upon transmission of the emitted electron through the surface

Luth, p. 276
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Fig. 6.7. He II UPS spectra of a clean Cu(110)
surface at 90 K (a), and after a 1 L exposure to
N2O (b). Marked under the difference curve (b~a),
enlarged by a factor of 2, are the vertical ionization
energies of gaseous NoO (referred to vacuum level)
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Fig. XI1.1. Iustration of the photoemission process for the example of a transi-
tion metal surface (e.g., Ni) on which atomic oxygen (O 2p) is adsorbed. Shadowed
areas show occupied electronic states (up to the Fermi level Er). Photons inci-
dent with energy hv cause electrons to be excited into unoccupied quasi-continuous
electron states within the crystal. These electrons can leave the crystal and are
detected in the measurement as free electrons with a kinetic energy Euyn. Electrons
that have undergone scattering processes on their way into vacuum are detected at
Jower energy and form a continuous background of so-called secondary electrons
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Fig. 6.12. Experimental spectra of photoelectrons emitted normal to the Al(100)
surface for photon energies between 7 and 11.6 eV (direction of incidence 45° to
the [011] direction) [6.13]

Fig. 6.13. Photoemission spectra from the Al(100) surface with different polar

angles in the (011) plane; photon energy fw = 10.2 ¢V, (direction of incidence 45°
to the [011] direction) [6.13]

Cath, p, 288
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