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O One problem of pulsed fielet magnetometry is an error in magnetization, which appears in
^ " measurements of conducting samples. This error is due to eddy currents induced by a time
P varying field. To allow predictions how eddy currents exert influence on the hysteresis loop,
< ; systematic experimental and theoretical studies of pulsed field measurements of metallic

samples were performed. The theoretical studies include analytical calculations as well as
numerical ones using a 2D finite element software. In the measurements three physical
parameters has been varied: i) the conductivity of the sample by using two different materials,
in this case technical Cu and AI ii) size and shape of the sample by using cylinders, spheres
and cuboids iii) the pulse duration of the external field by changing the capacitor battery from
8mF ( =9.1 ms) to 24mF ( =15.7ms). The time dependence of the external field corresponds
with a pulsed damped harmonic oscillation with a maximum value of 5.2T. The samples were
studied in the as cast state (after machining) as well as after heat treatment. Theoretical
calculations showed not only good agreement with the absolute values of the measured
eddy current "magnetization", they also gave an explanation of the shape of the eddy current
hysteresis and the dependence of the eddy current "magnetization" on parameters as pulse
duration of the external field and conductivity of the sample.
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This work deals with transport measurements on HTSC at very high levels of current density
under dissipative conditions. In order to avoid the resulting temperature rise at high current
densities, the measurements are carried out using short-duration pulse currents, instead of
the continuous current of the conventional dc four-probe method. Our experimental setup
allows to detect voltage pulses in a four-probe arrangement as short as 50 ns, at current
densities ranging up to 8 MA/cm2. This is about 100 times faster than any other previosly
reported pulse-current measurement. The presented data concern the in-plane resistivity of
optimally doped and oxygen depleted YBCO thin films, recorded while varying temperature
at fixed current, or as a function of electrical field at fixed temperature. The experimental
dependencies, consistent to one another, are accounted for by a model based on the recently
developed theory of superconducting fluctuations in high electrical fields.
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I ^ Measurements of the Hall effect and the resistivity on precisely-patterned YBCO thin film in
P moderate magnetic fields B from 0.5 to 6 T oriented parallel to the crystallographic c axis
< ; reveal a sign reversal of the Hall coefficient for B < 3 T. The data are confronted with the full

quantitative expressions given by the renormalized fluctuation model for the excess Hall con-

76



52. Jahrestagung der ÖPG 7.3 FA Festkörperphysik

ductivity. The model offers a satisfactory quantitative approach to the experimental results,
for moderate fields and temperatures near the critical region, provided the inhomogeneity of
the critical temperature distribution is also taken into account. For lower fields and tempera-
tures, the adequacy of the model is altered by vortex pinning.
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A wide range of physical and chemical phenomena is associated with the interaction of ions
with solids and surfaces. The irradiation of solids by energetic particles gives rise to vari-
ety of phenomena. Backscattering of incident particles, emission of electrons and photons,
and ejection of target atoms and molecules (i.e. sputtering) may take place alike, displacing
the target atoms from their original positions by the incoming energetic particles. Such an
ion irradiation my alter the crystalline structure, while ion implantation has also been widely
used for material modification, in particular for the doping of superconductors to improve flux
pinning or for the doping of semiconductor materials. We present an investigation of the
modification of the electric properties of the high-temperature superconductor YBCO under
cumulative light ion irradiation. To understand our results and to provide quantitative esti-
mates, we have evaluated in detail several simplifying approaches in stopping theory, using
the large collection of experimental data on stopping and range of ions in matter (simulated
with the computer program SRIM*). *www.srim.org
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Among the most prominent features in the normal first order Stokes Raman spectra of O
poly(para-phenylenes) and its oligomers are the 1220cm"1 and 1280cm"1 Ag modes and ^
their intensity ratio. Also the 1600cm"1 Ag mode, showing a well resolved splitting in the o
oligomers, has received a lot of attention in terms of electron-phonon coupling in these ma- ^
terials. We discuss these vibrational modes and their Raman intensities in terms of Albrecht' _k.
theory and anharmonic coupling effects. By means of quantum chemical ab-initio methods
we relate the respective Raman cross sections to the electronic and geometrical structure of j
the molecules. j
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The constant trend towards miniaturization in semiconductor industries leads to tremen-
dously increasing efforts on the investigation of structure formation in the nanometer regime.
Our contribution to these efforts is the investigation oxide nanostructure growth on silicon
gate oxides using Conducting Atomic-Force Microscopy (C-AFM). The experiments shall in-
crease the understanding of electrically induced oxide formation. C-AFM measurements are
performed by applying voltage pulses between a highly boron doped diamond coated AFM tip
and silicon gate oxide samples. Under ambient conditions, surface modifications with lateral
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