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We have performed resonant photoemission studies for VFi, CrFz, and CrCl,
which are all light 3d transition metal (TM) insulating compounds, in order to
investigate their electronic structures, especially the valence bands. For late 3d
transition metal compounds, it is well known that the charge transfer from the
ligand to the metal is important, and the character of the energy gap is the
charge-transfer (CT) type in the Zaanen-Sawatzky-Allen scheme. But, for light
3d TM compounds, such as V and Cr halides, it is not yet clear whether the
CT model can be successfully applied to these systems or not.

Photoelectron measurements were carried out at BL-2 of SOR-RING. We
prepared clean samples for photoemission measurement by evaporating pure
compounds on the clean holder for VF3, CrF, and CrCl. We did not find any
surface contaminations afltcr these surface preparations.

In Fig.1, we show the cnergy distribution curves (EDC’s) measured at various
excitation photon energics Av across the TM 3p edge. The excitation photon
energy is indicated on thc right-hand side of each EDC. In VF; (Fig.l (A)), we
see the flourine 2p band around the binding-energy of 10 eV. And, as the
photon energy is incrcased across the TM 3p edge, the peak .in the
binding-energy range between 0 and 5 eV is enhanced. From this weé can infer
that they have the character of metal 3d band. In CrF: (Fig.l (B)), the
two-peak structure is similar to that of VFi. So the character of each peak
should be similar. In CrCl: (Fig.1 (C)), we see the two-peak structure again, but
the chlorine 3p band has a different shape from the flourine 2p band in Fig.l
(A) and (B).

In summary we have performed the resonant photoemission in TM 3p edge,
and definitely characterized the peak of the lowest binding-energy as a metal 3d
origin. But there seems to be strong hybridization between TM 3d states and
ligand p states. The enhancement of spectra is observed across the TM 3p edge
as expected in our photoelectric yield spectra (Fig.l (D)), and the resonance
photon energy is found to be very broad as shown.
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Fig.l. Energy distribution curves measured at various photon energies for VF3
(A), CrF2 (B), CrCl; (C), and photoelectric yield spectra of each compound (D).

131



