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Recent studies on Pd Ls-edge X-ray Absorption Near Edge Structure (XANES) spectra for pure Pd small clusters
show that the spectra are greatly influenced by hydrogen adsorption and absorption. In this paper the full multiple scai-
tering method is applied 1o study the difference in measured spectra, The calculated XANES specira are not se sensitive
to the detailed positions and the electronic structures of the interacting hydrogen atoms, whereas they are sensitive to the
induced structural and electronic state change in the host Pd small clusters, The size effect on the peak at ~ 7 eV is well

explained in terms of the induced lattice expansion after hydrogen abserption.
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Fig.1 Experimental Pd Es-edge XANES spectra for pure Pd small clus-
ters, H/Pd and PdHoso small clusters,”
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Fig, 2 The model cluster for the Pd small clusters with 15~
20 Aaverage diameter; the Pdies cluster with 2.76 A
Pd-Pd distance.
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Fig.3 {(a) The experimental” and the calculated Pd Ls-edge
XANES spectra for Pd small clusters. (b} The calcu-
lated Pd Li-edge XANES spectra for the surface and
bulk Pd atoms in the Pdjss model cluster.
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Fig. 4 The calculated Pd Ly-edge XANES spectra for the H/
Pd model cluster are compared with the experimental.
Here, adsorbed hydrogen atoms assumed to be at the
hollow sites. Three different charge states of the ad-
sorbed hydrogen atom are assumed for the caleula-
tion; H™' (Pd, 4 d**5 §°¢ for surface and subsurface
Pd), H° (Pd, 4 d°45 s°%) and H*' (Pd, 4 d'°°5 5.
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Fig. 5 The calculated spectra for the Pdiss model cluster with
absorbed hydrogen atoms are compared with the ex-
perimental one, where twe charge state of the ab-
sorbed hydrogen atom are considered; H™' (Pd4d**-
55 for bulk Pd) and H*' (Pd4d'*®55'%).
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Fig. 6 (a) The experimental Pd Ls-edge XANES spectra for
three different Pd clusters with the absorbed hydrogen
are shown; PdHos film obtained by Davoli et al.,
PdHoss clusters with 4~~5 nm diameter and PdHoso
clusters with 1.5~~2 nm diameter. {b) The calculated
spectra for the PdH, with the lattice constant a =4,09
A, the one with =4.02 A and the Pdiss model clus-
ter with absorbed hydrogen are shown. Here, ab-
sorbed hydrogen atoms is assumed 1o have the cat-
ionic charge; H*' (Pd, 4d'*°Ss'). {c} For the calcu-
lated spectra for the PdH, model cluster, three differ-
ent charge state of absorbed hydrogen atoms are con-
sidered; H™' (Pd, 4d'°55"%), H*' (Pd, 4d*55°%) and
H™' (Pd, 4d°°55°%).
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