substance: chromium sesquioxide (GO3)
property: band structure, energy gap

Cluster calculation; Fig. 1. The O 2p — Cr 3d separation is given as 3 eV. Hell UPSmpé&ar2. In first

order, only one ionization is expected foPCcorresponding to%'A,y , d? 3T1g. This is shown deconvoluted

in Fig. 2, and the O 2p — Cr 3d separation experimentally is far smaller than 3 eV. The skewed O 2p band is
composed of two separate transitions, the lower energy one corresponding toptleeGi2p! process and the

higher energy one to an O 2p — Cr 3d charge transfer shake up process [80H].

thermal energy gap

Eg.th 3.2..3.4 eV T = 1000 64C,
...1400C 51H
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Fig. 1.
Cr,03. SCF-Xu scattered wave valence MO diagrams for (a) ag€r@luster, (b) Cr@- 2p hole state, (c)
Crg® 2tyg valence hole state [76T]. Arrows indicate spin direction.
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Fig. 2.
Cr,03. He Il UPS spectrum (intensity vs. electron binding energy relative to the d-peak) at 40.8 eV photon

energy deconvoluted into Cr 3d (dashed line) and O 2p (dashed-dotted line) &igrigisare the onsets of the
Cr 3d and O 2p photoemission signals and the vertical line is the unbroadened single- state d-ionization [75E].
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