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Report:

During this beam time ZnO nanoparticles (NPs) domeéth lanthanides and transition metals were
characterized. K edges were measured for trangitietals (Mn:6539eV, Co:7709eV and Cu:8979eV) and
L3 for the lanthanides (Er: 8358eV and Yb:8944eV).rGpeavas calibrated with a metallic foil of the mleta
element for the transition metal doped samples w&itd a metallic foil of Ni and Cu for Er and Yb,
respectively. The measurements were performeduordscence mode due to the low concentration of
dopants (~2-3 at%). The fluorescence detector wasna& element solid state detector because the
multielement detector which was required
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All samples were prepared by forced

= 15 15 I hydrolysis as described in ref [1]. Dopants
= ' ' were added in the form of divalent
oy 2’ e ey .
i acetates to the initial solution.
N 11 i 14 i The low sensibility of the fluorescence
detector reduced the amount of studied
1 I 0.5 — | samples to the transition metals doped

ones. Fig 1 shows the XANES spectra of
ZnO:Mn, ZnO:Co and ZnO:Cu. The
e 0 ‘ 0 ‘ comparison of Eshift with respect to the

6550 6600 7700 7750 8'980 9'020 divalent references shows that all dopants
E-Eq (keV)) remain in a divalent state.

_ Additionally, the XANES spectra of
Fig 1 — XANES spectra of doped samples and refeenc 7nO:Co and ZnO:Cu exhibit clear




0.1 . differences compared to the spectra
of the respective divalent oxides,
indicating that the dopants are not
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Fig 2 — Comparison of experimental (full line) and
simulated (dash line) Mn K edge spectra of ZnO:Mn.

not suitable for fitting, only for modelling.

oxides. With respect to this aspect,
i.e. the position of the doping

elements in the ZnO host, it was
reported that a substitutional
position is normally adopted by this
elements due to the similar ionic
radius with Zn [2][3][4].

To evaluate the distortion caused in
the environment of the dopants,
EXAFS will provide only average

distances in the first coordination
shell and no information about the
bonding angles On the other hand,
XANES will provide more accurate

information about distances and
angles. Unfortunatelly, XANES is

To clarify this, the simulation of XANES spectra Mh in ZnO with no distortion was performed usitg t
FDMNES code [6]. Figure 2 shows the comparisonwfsimulation with experimental spectra and regbrte
simulation by Smolentsev et al. for ZnO:Mn withtdised simmetry [7].

The comparison of the spectra of Figure 2 suggbsiisthe Mn ions in the ZnO host are in a distorted
environment compared to the ideal tetrahedraldination of the Wurtzite structure.
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