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A Unified View of Inner-shell Resonant Photoemission
At the Ni 2p Absorption Edge of Nickel Oxide, Metal, and Complexes

Yasutaka TAKATA and Nobuhiro KOSUGI

Institute for Molecular Science

Resonant behavrors in photoemission on the inner- -shell excitation are strongly dependent on the system
We have mvestxgated Ni3pand3s (and 3d in some cases) satellite photoelectrons at the Ni Zp edges of Ni
oxrde, metal and complexes, to get a unified view of the resonant behavrors In N1 metal above the Ni 21?[

resonance maximum the enhanced satelhte electrons have nearly the same kmetrc ener

's‘as the normal Au-

ger electrons. In Ni complexes with linear or planar molecular lrgands the enhanced satelhte electrons low-

er their kinetic energy for. the hlgher IEsOnance energy, convergmg to the normal Auger energy These o
results 1ndrcate that the satellite states have electromc structures with msufﬁmently and sufﬁcrently Iocahzed Lo

. characters in the metallic and molecular systems, respectwely Polarlzed N1 Zp photoabsorptlon spect ra off ,
the Ni complex molecules show strong excitonic features mvolvmg exc1tatrons to vacant 1gand n* orb tals -
In NrO asa correlated system, resonantly enhanced satelhtes show nearly constant bmdm g energres and the o

‘ related system
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Figure 1. Photoabsorption spectra at the Ni 2p;, and 2p,/, edges
for (a) NiO, (b) Ni metal, and (c) K,Ni{CN),.
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Figure 2. Off-resonant and on-resonant photoemission spectra in
the Ni 3p and 3s region at the Ni 2p,, excitation energies numbered
in Fig. 1 for (a) NiO, (b) Ni metal, and (c) K,Ni(CN),.
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Figure 3.

Photon energy (hv) dependence of the kinetic energy (K.E.) of Ni 3p main and resonantly-enhanced satel-

lite photoelectrons for (a) NiO, (b) Ni metal, and (c) K;Ni(CN),. The energy uncertainty is about 0.2 eV.
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Figure 4. Off-resonant (0) and on-resonant (2-9) photoemission
spectra in the Ni 3p and 3s region at various Ni 2p;, and 2p, , excita-
tion energies for K,Ni(CN),, as indicated in Fig. 1 (c). The normal
Auger spectrum (N) at the photon energy of 1238 eV is also shown.
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Figure 5. Molecular and crystal structures of (a) bis (dimethyl-
glyoximato) nickel (II), Ni(Hdmg),, and (b) bis (glyoximato)
nickel (II), Ni(Hgly),.
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Figure 6. Photoabsorption spectra (solid lines) at the Ni 2p,;, and

2p,/, edges for (a) Ni(Hdmg), and (b) Ni(Hgly),. For Ni(Hdmg),,
the CIS spectrum (filled circles) of the Ni 3d band is also shown.
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Figure 7. Photon energy (hv) dependence of the kinetic energy

(K.E.) of the resonantly-enhanced Ni 3p satellite photoelectrons
for (a) Ni(Hdmg), and (b) Ni(Hgly),.
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Figure 8. Polarized Ni 2p photoabsorption spectra of single crystalline K,Ni(CN) ,+H,O for E_| z. (solid line) and E//
z (dotted line) , where the Ni (CN)3~ molecular ion with Dy, symmetry is in the xy plane. The assignments for singly-exci-
tation features A, C and D are inserted together with the MO contour maps of the excited orbitals.
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Figure 9.

Polarized Ni 2p photoabsorption spectra of single crystalline Ni(Hdmg), for E1z. (solid line) and E//z

(dotted line), where the molecule with Dy, symmetry is in the xy plane. The assignments for singly-excitation features A,
B and D are inserted together with the MO contour maps of the excited orbitals.
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Figure 10. Off-resonant (0) and on-resonant (2-9) photoemission
spectra in the valence-band region at various Ni 2p,/, and 2p,, exci-
tation energies for Ni(Hdmg),, as indicated in Fig. 6 (a). The nor-
mal Auger spectrum (N) at the photon energy of 899.6 eV is also
shown.
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