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Abstract

The signs of the magnetic hyperfine fields of Cd-probes in contact with Ni-atoms were
determined for the positions with coordination numbers NN = 4, 5, 6, 7 and 9 using an
external magnetic field with the TDPAC method. In these experiments, our group for the first
time successfully used a magnet system together with a 135°/45°-detector geometry. The
positions of the radioactive Cd probes on a Ni single crystal surface were carefully prepared
by an annealing procedure. The signs of the magnetic hyperfine fields for the positions with
NN =9, 7, 6 and 5 were negative, while the sign was positive for the position with NN = 4.
The magnitudes of Bysund V,,, measured in this work are summarised in table 6.1.

The results confirm the theoretical calculations of Mavropoulos using the Greens function
embedding method [Mav03] and demonstrate that the hyperfine fields change signs between
NN =5 and 4.

The second part of this work focuses on Eu probe atoms.

In a series of measurements employing the TDPAC method, the behaviour of Eu ions was
investigated in a ZnO single-crystal host and on Pd surfaces. The direct implantation of '*’Eu
into ZnO single crystals followed by measurements at room temperature yielded spectra
showing a pure quadrupole interaction. From the combined interactions applying an external
magnetic field, Eu in the ZnO single crystal was determined to be divalent.

The Eu experiments on a Pd surface were first proposed in the thesis of K. Potzger, who
suggested that the majority of the probe atoms may experience a unique and similar
environment due to self organization. The Eu probes were deposited onto the Pd surface by
soft landing. At room temperature, the "“’Eu probes on Pd exhibited a pure quadrupole
interaction with a unique frequency.

The measurements with europium still require several complementary experiments to study
the rare earth atoms, for example to determine the quadrupolar moment of the 11/2°-level of

the europium isotopes used.
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