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In the 1950's and 1960's, Photoemission Spectroscopy (PES) established

itself as the major technique for the study of the occupied electronic energy levels

of solids. During this period the field divided into two branches: X-ray

Photoemission Spectroscopy (XPS) for photon energies greater than ~1000eV,

and Ultra-violet Photoemission Spectroscopy (UPS) for photon energies below

~100eV. By the 1970's XPS and UPS had become mature techniques.

In comparison, while activity in PES was expanding, investigations of the

unoccupied states languished. The 'complementary' technique to XPS that probes

the unoccupied states is Bremsstrahlung Isochromat Spectroscopy (BIS). Like

XPS, BIS (at x-ray energies) does not have the momentum-resolving ability of

UPS that has contributed much to the understanding of the occupied band

structures of solids. BIS moved into a new energy regime in 1977 when Dose

employed a Geiger-Muller tube to obtain density of unoccupied states data from a

tantalum sample at a photon energy of ~9.7eV. After the demonstrations of the

momentum-resolution provided by working at this energy, the amount of

experimentation increased rapidly. At similar energies, the technique has since

become known as Inverse Photoemission Spectroscopy (IPS), in acknowledgment

of its complementary relationship to UPS and to distinguish it from the higher

energy BIS. Drawing on decades of UPS expertise, IPS has quickly moved into

areas of interest where UPS has been applied; metals, semiconductors, layer

compounds, adsorbates, ferromagnets, and superconductors.

At La Trobe University an IPS facility has been constructed. This

presentation reports on developments in the experimental and analytical techniques

of IPS that have been made there. The results of a study of the unoccupied bulk

and surface bands of GaAs are presented.


