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Preface

Experimental and theoretical research carried out at the Max Planck Institute of Microstruc-
ture Physics is primarily focused on solid state phenomena that are determined by small
dimensions and surfaces and interfaces. The investigations concentrate on establishing re-
lations between the magnetic, electronic, optical, and mechanical properties of solids and
their microstructure. Thin films and surfaces are investigated as well as nanocrystalline
materials, phase boundaries and defects in bulk crystals. The results of the research will
provide the necessary information for creating new and improved functional or structural
materials in application areas such as sensorics, opto- and microelectronics.

More than ten years ago, in 1992, the Max Planck Institute of Microstructure Physics was
founded as the first institute of the Max Planck Society in the Neue Lander. The institute
consists of two experimental departments (I and 1) and the theory department, the research
fields of which are outlined on the following three pages.

The staff of the institute, including scientific, technical and administrative personnel,
comprises 99 positions, partly occupied by non-tenured personnel (19 scientists and 4
technicians). In addition, 44 co-workers have been funded by outside sources (incl. 16
graduate students) and 26 graduate students and 38 postdocs by MPG fellowships. Fur-
thermore, 102 scientists (61 person-years) from abroad worked at the institute (incl. 26
graduate students).
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Experimental Department |

We do basic research on magnetic properties of materials at reduced dimensionality. This
includes magnetic surfaces, thin films, wires and dots with linear scales of 1 to 1,000 atoms.
We are particularly interested in the correlation between structural properties and growth
modes of these structures on the one hand, and their magnetic, electronic, and mechanical
properties on the other hand.

Thin films are grown by molecular beam epitaxy and/or laser ablation. Magnetic wires
and dots are made by using specially structured substrates for molecular beam epitaxy.
Surface structures are analyzed by X-ray diffraction, scanning tunneling microscopy, scan-
ning Auger microscopy, low energy electron diffraction, and photoemission microscopy.
Magnetic properties of surfaces and interfaces are analyzed by spin-polarized low energy
electron scattering, spin-polarized scanning tunneling microscopy and magnetic second
harmonic generation by fsec lasers. The electronic structure of films and alloys is stud-
ied by spin-polarized photoemission and magnetic dichroism using synchrotron radiation.
Using photoemission microscopy, magnetic microstructures can be analyzed in an element-
specific way. The magneto-optic Kerr effect serves as a transfer standard between different
experiments. Our present interests also include oxides, either as ferromagnets in their own
right or as insulating films in spin-polarized tunneling devices for magnetoelectronics appli-
cations.

Since March 2003 we have an intense and fruitful cooperation with the Laboratoire
Louis Néel, Grenoble, within the framework of a “Joint European Laboratory” (Laboratoire
Européen Associé). This includes regular meetings at Grenoble or Halle as well as exchange
of personnel lasting from a few weeks to one year.
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Experimental Department Il

Modern society demands better and more sophisticated materials for information, commu-
nication, engineering as well as bio-technological applications. The desirable properties of
these materials are frequently based on a detailed control of their nanostructure. Our basic
research is aimed at supplying the scientific understanding for the design and fabrication
of such improved or completely new materials, thus pushing the limits of nanoscience and
nanotechnology.

Our capabilities include methods to fabricate nanocrystallites, nanowires and nano-
tubes, micro- and macroporous silicon and nanoporous aluminum oxide as well as
nanoporous polymers. Molecular beam epitaxy, wafer bonding, laser deposition as well
as clean room facilities are available. Advanced electron optical imaging techniques are in-
dispensable research tools. They are accompanied by image simulations and/or molecular
dynamics simulations.

The materials dealt with include a variety of different semiconductors as well as fer-
roelectrics, polymers, glasses, ceramics and composites. In the semiconductor field we
focus on the study of quantum dot structures involving IlI-V compounds or silicon and ger-
manium. We recently launched activities on flexible semiconductor materials including
nanowires in collaboration with the Physics Department of the Martin Luther University
and the Fraunhofer Institute of Mechanics of Materials at Halle.

Silicon photonics has developed into one of the main research areas of the department.
Experimental and theoretical research activities include high quality two-dimensional pho-
tonic crystals, layers of silicon nanocrystallites of controlled size and indium arsenide or ger-
manium inclusions in silicon for potential silicon light emitters as well as silicon nanowires.
Silicon membranes with ratched-like modulated pore profiles are applicable as tunable
pumps for mesoscopic particles. Wetting of porous templates allows to form arrays of nano-
tubes from many materials. Moreover, various nano-biotechnology projects are based on
ordered pore systems. Nano-imprint technology has been at the center of activities for cre-
ating long-range ordered pore arrays in aluminium oxide. In the area of “Multifunctional
Nanorods” a federally funded junior research group has started its activities end of 2003.

Further investigations on the fabrication and properties of ferroelectric nanostructures
and single crystalline ferroelectric layers of high polarisation were carried out. Nano-imprint
technology has been established to fabricate such structures.

One of the mature research areas of the department is that of wafer bonding. Wafer
bonding allows a new design freedom for materials combinations in a wide array of ar-
eas from microelectronics and microsystems to photonics. Recently, wafer bonding has
internationally gained renewed interest as the preferred approach to fabricate biaxially and
uniaxially strained silicon layers on insulating substrates, an area we are now also actively
pursuing in close collaboration with industrial partners.
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Theory Department

The Theory Department has started its activities in April 1998 and carries out theoretical
research on the electronic, magnetic, optical and electrical properties of micro- and nano-
structured solid state systems. More specifically, our research is currently focused on (i) ex-
change interactions in magnetic ultrathin films and nanostructures, (ii) magneto-electronics,
i.e., spin-dependent electronic transport phenomena, and (iii) electron correlation spectro-
scopies of solid surfaces.

The exchange interaction is the "glue” which maintains the spins oriented parallel to
each other in a ferromagnet. It is thus of primary importance for determining the Curie
temperature of ferromagnetic systems. It is rather well understood in bulk systems, but
not in low-dimensional systems such as ultrathin films and nanostructures. Our investiga-
tions are based upon first-principles electronic structure calculations. In particular we are
investigating ordered and disordered transition methods, low-dimensional systems such as
ultrathin films and nanoclusters, and novel materials such as dilute magnetic semiconduc-
tors. These intensive numerical calculations are complemented by simple model studies,
which provide the basis for the physical interpretation of the results.

Magneto-electronics is an emerging field of science and technology in which the spin-
dependent electronic transport properties of micro- and nanostructured solid state systems
are studied and used to create new devices. Our research in this field is concerned with
the tunneling magneto-resistance in ferromagnet/insulator/ferromagnet systems, with spin-
dependent transport phenomena in a two-dimensional electron gas such as the Rashba
effect with the anomalous Hall effect of ferromagnets, and with magnetic scanning tunneling
microscopy. Our approach relies on analytical and numerical calculations on simplified
models from which we obtain some insight on the physical mechanisms involved, combined
with sophisticated first-principle calculations.

Electron coincidence spectroscopies such as (e,2e) spectroscopy and double photo-
emission have been recently successfully performed on solid state surfaces in our Institute.
In contrast to single-electron spectroscopies, these new techniques yield some information
on electronic pair correlations in the solid. We are developing theoretical and computa-
tional methods in order to investigate the physical mechanism of double emission processes
and to interpret the electron coincidence experiments. These methods are applied to vari-
ous nanostructured systems such as fullerenes, nanowires etc.
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High wave vector spin waves in ultra-thin hcp Co-films
M. Etzkorn, R. Vollmer, A. P. S Kumar, W. Tang
in collaboration with
H. Ibach
Institut fur Schichten und Grenzflachen ISG3, Forschungszentrum Julich

Magnetic excitations determine fundamen-
tal properties of magnetic materials. Collec-
tive magnetic excitations, so called spin waves,
are important because they are, for exam-
ple, responsible for the drop of the magneti-
zation of a magnet with increasing tempera-
ture. By the study of spin waves, one gains in-
sights into the magnetic interactions in solids.
For different wavelength of spin waves, dif-
ferent interactions define the excitation ener-
gies. For wavelengths of the order of the
atomic distances, that is for high wave vec-
tor spin waves, the excitation energy is solely
determined by the microscopic exchange in-
teraction. Spin polarized electron energy loss
spectroscopy (SPEELYS) is the only technique
that allows the study of these high wave vec-
tor spin waves in ultra-thin films [1, 2]. Here,
we report new results obtained by SPEELS
measurements on 8 atomic mono-layer (ML)
thick, hexagonal closed packed (hcp) Co-films
grown on W(110). In this study, we could mea-
sure spin-wave excitations with wave-vector
transfers up to 1.64 A~ which corresponds to
the surface Brillouin zone boundary (K-point)
of the system. At this point, the wavelength of
the spin wave equals the length of the period-
icity of the underlying crystalline structure.

In our experiments, we used a spectrometer
especially developed to investigate spin-wave
excitations. A photo of this spectrometer is
shown in Fig. 1. In the experiments, the
spin-polarized electron beam is created by a
strained GaAs-photocathode. Before the elec-
tron beam hits the sample, it is monochrom-
atized by electrostatic monochromators. The
scattered electron beam is analyzed with re-
spect to the energy and wave vector which the
electrons transferred to the sample. A detailed
description of the SPEEL-spectrometer can be
found in Ref. [3].

GaAs-cathode Analyzer Channeltron detector

-5 ——‘4</:; Sample
" L, .f
B T
[ e Scattering
chamber

Pre-momochromator Laser Monochromator

Fig. 1. Photo of the SPEEL -spectrometer used in
the experiments. As the source of spin-polarized
electrons, we use a strained GaAs-photocathode.
The emitted electron beam is monochromatized be-
fore scattering from the sample. The scattered elec-
trons are analyzed with respect to their wave vector
and energy transfer.

The quantity measured in the experiments
is the intensity of the scattered electron beam.
This is done as a function of the energy transfer
for the two possible orientations of the incom-
ing electron spin with respect to the sample
magnetization and for a certain wave-vector
transfer. An example of the measured energy
loss spectra is shown in Fig. 2. A pronounced
loss feature caused by spin-wave excitations is
visible in the I -spectrum (incoming electron
spin is parallel to the spin of a minority elec-
tron in the sample). The conservation of the
total angular momentum during the scattering
process forbids the excitation of spin waves
for incoming electrons having a majority spin
character (I;). This spin selective excitation
process allows to distinguish a spin-wave loss
feature from other excitations. For example,
vibrations of minor amounts of adsorbates cre-
ate small loss features in the spectra. The ex-
citation probability of these vibrational losses
is (almost) independent of the electron spin.
Therefore, these loss features are visible in

12
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Fig. 22 Two SPEEL-spectra measured on 8 ML
hcp Co on W(110) for a wave-vector transfer of
0.78 A-1. I+ (1) denotes the spectra recorded for
the incoming electron spin direction parallel (an-
tiparallel) to the spin of a majority electron in the
sample. In the I;-spectrum a prominent spin-wave
loss feature is visible at about 170 meV energy loss.
The presented spectra have been corrected for the
incomplete polarization of the incoming electron
beam. The energy resolution in this scan was about
AE = 40 meV (FWHM), the kinetic energy of the
incoming electrons was Ey;, = 4 eV.

both spectra shown in Fig. 2 (vibration are
caused by H (130 meV), CO (240 meV) and
H>0 (450 meV)).

Spin waves follow a characteristic disper-
sion which links their wave vector with their
energy. Several spectra have been recorded
for different wave-vector transfers to investi-
gate the spin-wave dispersion of the system.
The resulting dispersion curve is presented in
Fig. 3. The dispersion is in surprisingly good
agreement to the dispersion of a surface spin
wave derived from a nearest neighbor Heisen-
berg model. The fit of this dispersion to the
experimental data is shown in Fig. 3 as a solid
line. The only parameter used to fit the cal-
culated dispersion to the data is the product of
the exchange coupling constant and the mag-
netic moment JS. From the fit, a value of
JS =14.8+1 meV results.

Spin waves in bulk hcp Co have been mea-
sured by inelastic neutron scattering for wave-
vector transfers up to about 0.8 A~! [4]. The
spin-wave energies obtained by neutron scat-
tering on bulk Co are slightly higher than the
spin-wave energies measured by SPEELS on
an 8 ML Co-film. Within the nearest neighbor

o
<]
1S3

=
A

N
o
o
—e—i
—e—i
L

300 T

N

o

o
|

Energy loss (meV)

N
o
o

Ao
0 t t u t t t t t
00 02 04 06 08 10 12 14 16
AK, ()

Fig. 3: Spin-wave dispersion of 8 ML hcp Co on
W(110) measured by SPEELS. The points indicate
the center of the spin-wave peaks in each spec-
tra. T and K mark the origin and the boundary
of the surface Brillouin zone of the system. The
three different regions A, B and C have been mea-
sured with different spectrometer settings. In re-
gion A, the spectra were recorded with higher en-
ergy resolution AE ~ 20 meV, while for B and C
AE =~ 40 meV. For region A and B Ey;,, =4 eV. For
C Exin = 25 eV.

Heisenberg model, the differences cannot be
explained by the differences between the sur-
face and bulk modes.

The dispersion measured by SPEELS is in
reasonable agreement to theoretical predic-
tions, see for example Ref. [5].

In conclusion, we have investigated spin
waves at surfaces of 8 ML hcp Co on W(110)
by SPEELS. We were able to measure the dis-
persion curve up to the surface Brillouin zone
boundary.
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I maging the exchange correlation holein a (v,2€) experiment from NacCl
J. Kirschner, G. Kerherve, C. Winkler

Correlation between electrons is a funda-
mental characteristics of systems containing
many electrons. A quite promising way to in-
vestigate correlation effects is to study the dou-
ble photoemission (DPE), where the absorp-
tion of a single photon leads to the simultane-
ous excitation and emission of two (correlated)
electrons. This simultaneous two-orbital ex-
citation following the absorption of one VUV
photon is exclusively caused by the interelec-
tronic interaction because in the case of exi-
tations by electron dipole transitions, a pho-
ton can only interact with one electron at a
time[1],[2]. Recent theoretical calculations,
carried out by Fominykh et al[3] on Cu(001)
at a photon energy of hv = 21.2 eV, yield a
striking structure in the angular distribution of
photoemission from a surface, namely zones
of strongly reduced intensity when distribution
of the momenta parallel to the surface of one
electron with a certain energy is mapped while
the second electron is fixed in its momentum
at the same energy. This observation can be
understood from electron-electron repulsion,
where the exchange interaction prevents two
electrons from escaping with comparable wave
vectors within a proximity determined by the
screening lenght. Therefore, this so-called ex-
change correlation hole can be seen as a di-
rect manifestation of exchange and correlation
between two photoelectrons, where the size of
the hole reflects the strength of the interaction
between two electrons.

Energy- and angle-distributions of corre-
lated photoelectrons ejected from a NaCl(100)
single crystal surface were studied in order to
image the exchange correlation hole experi-
mentally. In this experiment, the time-of-flight
technique was utilised to determine the energy
of the electrons released from the surface by
an incoming photon.

The momentum of one electron is deter-
mined by using a microchannel plate (MCP) in
combination with a position sensitive resistive
anode, and the corresponding coincident elec-

hemisperical grids

anode ——p

el

O
xX <

shield

Fig. 1. Schematic view of the experimental set up.
el, e2: photoelectrons, MCP: multichannelplate.

tron is detected with a central collector. The
surface normal of the probe was pointing to
the center of the detector, marking the 0° polar
angle of the emission direction. A schematic
view of the experimental set up is given in fig.
1.

Data were taken at a photon energy of hv =
34 eV with non-polarised synchrotron light at
BESSY II.

0.8 + -
0.4 *
O\ OO ] B
x> |
0.4 i
-0.8 -
I I I I [ [ I [ I
-0.8 -04 00 04 08
k /A

Fig. 22 Momentum distribution of one electron
while the momentum of the second electron is fixed
around the surface normal. The energies of the two
electrons are 8 eV and 7 eV, respectively.

Fig. 2 shows the momentum distribution of
the first photoelectron with a kinetic energy of
8 eV, if its measured intensities of the momenta
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parallel to surface £, and k,, are plotted, while
the momentum of the second (correlated) elec-
tron with an energy of 7 eV is fixed along the
surface normal. In fig. 2, the position of this
second electron, which corresponds to the blue
electron e2 in fig. 1, can be seen as a white
spot in the center. The most striking feature in
fig. 2 is an area of rather low intensity that ap-
pears almost as a disk with a diameter of about
1 A~ around the center. This structure is prin-
cipally very much alike to the calculated an-
gular disitribution of photoemission performed
by Fominykh et al[3], and implies that the lack
of intensity reflects the exchange correlation
hole, as dicussed above.

1.0

0.5

0.0 -
-0.8 -04 0.0 04 0.8

k/A*

intensity

Fig. 3: Symmetrised radial line scan of the momen-
tum distribution shown in fig. 2.

It should be noted that the full momentum
distibution cannot be deduced from this data,
since the accessible momentum range is stricly
limited by the finite size of the MCP, so that the
apparent structure in fig. 2 at the edge of the
spectrum is meaningless. The actual dimen-
sion of the correlation hole becomes clearer
from the symmetrised radial line scan done to
the data in fig. 2, where the measured intensity
is summed up along the parallel momentum £,
see fig. 3. Here it is interesting to note that the
dimensions of the calculated copper case and
measured NaCl are comparable, which sug-
gests that the size of the hole is not very much
depending on the photon energy and the probe
material.
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Surface alloy formation and stress oscillations of FeMn monolayerson
Cu(001)
D. Sander and W. Pan
in collaboration with
Minn-Tsong Lin, Department of Physics, National Taiwan University, and Institute of Atomic
and Molecular Sciences, Academia Sinica, Taipei 106, Taiwan

Magnetic multilayers offer unique proper-
ties in applications as sensors. These sensors
exploit the dependence of the electrical resis-
tance of a multilayer stack of ferromagnetic
(e.g. Fe) and paramagnetic (e.g. Cu) materials
on the relative orientation of the magnetization
direction in the different layers: the resistance
is low for a parallel orientation of the mag-
netization directions, and it is high for anti-
parallel orientation. Highly sensitive magnetic
sensors can be constructed if one succeeds to
obtain one ferromagnetic layer with a magne-
tization direction, which follows easily an ex-
ternal field, whereas the magnetization direc-
tion of another magnetic layers is pinned along
a certain direction. Sensors of this kind are
found in read heads of modern computer hard
disks, where the faint magnetic stray field of
the magnetically stored information is detected
as a change of resistance.

An essential aspect of these magnetic sen-
sors is the pinning of the magnetization direc-
tion of a ferromagnetic layer. This is achieved
by growing a ferromagnetic layer on top of
an antiferromagnetic layer (e.g. FeMn). The
so-called exchange interaction between these
layers pins the magnetization direction of the
ferromagnetic layer along one direction. The
physics of the exchange interaction and the
study of antiferromagnetic materials are top-
ics of high current interest, due to applica-
tions as magnetic sensors, and due to inter-
esting fundamental properties of antiferromag-
netic layers, like the noncollinear spin struc-
ture of FeMn[1].

We present experimental evidence which in-
dicates that the interface region between FeMn
and Cu is structurally much more complex as
one might have expected [2]. Naively, a sharp
interface between the two materials might have

ML
0 5 10 15
e n —
— 0.0Ry " . =
S : >
5'0'5' | stress %
Q -1.0f ! =
c ' slope: -0.6 GPa @
S 1501 8
[5) . kS
7)) 2.0H N [m]
S sl i
» . =
-3.0F
0 ‘ 500 1000 1500 2000
time (s)

Fig. 1: Combined stress measurements (red curve,
left scale) and MEED intensity measurements (blue
curve, right scale), measured simultaneously dur-
ing the deposition of 18 layer FeMn on Cu(001) at
300 K. Three growth regimes I-Ill are identified.
Region | is ascribed to the formation of the MnCu
surface alloy. The vertical bars in region Il reveal
coherent layer filling and stress variation. 1 ML: 1
atomic layer.

been anticipated. However, highly sensitive
stress measurements during FeMn growth on
Cu(001) indicate substantial intermixing at the
interface. Our measurements, in which struc-
tural aspects were clarified by surface X-ray
diffraction [3], indicate that Mn from the de-
posited FeMn alloy replaces Cu surface atoms,
and a MnCu surface alloy is formed. This ren-
ders the deposited FeMn material Fe-rich, and
a modified antiferromagnetic coupling of the
growing FeMn film is expected.

Stress measurements were performed by the
crystal curvature technique. In short, a stress
imbalance between the FeMn-covered front
surface and the uncovered back surface of a
0.1 mm thin Cu(001) substrate leads to a cur-
vature of the Cu crystal. This stress-induced
curvature is measured by reflecting a laser

16



Selected Results

beam form the sample surface onto a posi-
tion sensitive detector [2]. The surface rough-
ness was monitored in situ during growth by
medium-energy-electron-diffraction (MEED).
Maxima in the MEED intensity are ascribed
to smooth surfaces, which are indicative for
a filled layer. Consequently, regularly spaced
MEED intensity maxima indicate completion
of successively filled FeMn layers.

Stress measurements are sensitive tools to
detect structural and morphological changes of
ultrathin films with sub-monolayer sensitivity.
In general, film and substrate have different
lattice constants, which give rise to a epitax-
ial misfit between both materials. This misfit
strain induces a film stress. In our example,
FeMn is under slight compression of —0.4 %,
FeMn prefers a larger lattice constant as Cu,
and a compressive stress of —0.66 GPa is ex-
pected. Indeed, our stress measurements iden-
tify this magnitude of stress in FeMn films
thicker than 5 ML, see Fig. 1. The film mor-
phology also influences the resulting stress.
A film with a rough surface, which is cov-
ered by many nanometer scale islands, induces
less stress as compared to a smooth, atomi-
cally flat film. Stress relaxation is effective
for small islands [4], and in the initial phase
of layer filling, where small islands grow in
size, a reduced stress change is expected. In-
deed, this correlation between layer filling by
islands growth and stress relaxation is found in
our combined stress and MEED measurements
presented in Fig. 1 in regime I, where the
vertical bars identify a coherent variation of
both layer filling and stress. The largest com-
pressive stress occurs for filled layers (MEED
maxima).

Only for a film thickness in excess of 5 ML
our stress and MEED measurements support
the simplistic model of layer-by-layer growth
of epitaxially strained FeMn. The initial strong
compressive stress of —0.7 N/m after depo-
sition of 1 ML in regime | comes as a sur-
prise. The initial compressive stress identi-
fies a surface alloy formation between Mn and
Cu. This conclusion is supported by the in-
dividual stress measurements for Mn deposi-
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Fig. 2: Stress as a function of thickness for Fe and
Mn on Cu(001) at 300 K. 0.5 ML Mn induce a com-
pressive stress of —1.2 N/m, whereas 0.5 ML Fe do
not induce an appreciable stress change [3].

tion on Cu(001) shown in Fig. 2, and by addi-
tional structure investigations by electron and
X-ray diffraction [3]. The formation of the c-
(2%x2) Mn-Cu surface alloy induces compres-
sive stress of —1.2 N/m at 0.5 ML, whereas the
same deposition of Fe on Cu(001) does not in-
duce any appreciable stress change. The Mn-
induced compressive stress upon surface alloy
formation is ascribed to the relaxation of the
tensile surface stress of Cu(001) upon incorpo-
ration of the larger Mn atom [3]. The forma-
tion of the MnCu surface alloy leads to a struc-
turally and chemically inhomogeneous inter-
face. Regime Il in Fig. 1 marks the transition
towards FeMn layer-by-layer growth which
occurs with increasing layer thickness.
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Probing the antiferromagnetic spin structure of ultrathin FeMn films
W. Kuch, L. I. Chelaru, F. Offi, J. Wang, M. Kotsugi

In ferromagnetic materials the spins of the
individual atoms are subject to long range par-
allel order, giving rise to a macroscopically ob-
servable magnetization. In antiferromagnetic
materials, in contrast, the atomic moments—
although also long range ordered—average to
zero within a few atomic distances, and are
thus much more difficult to detect. The spin
structure of many antiferromagnetic materi-
als has been investigated in bulk samples al-
ready decades ago by methods like neutron
scattering or Mdssbauer spectroscopy. The
spin structure of ultrathin antiferromagnetic
films with thicknesses of only a few nanome-
ters, however, has mainly remained concealed,
because these methods require thick samples
to obtain sufficient signal. Ultrathin antifer-
romagnetic films are frequently employed in
magnetic thin film devices like magnetoresis-
tive sensors to manipulate the magnetic prop-
erties of adjacent ferromagnetic layers. The
knowledge of the spin structure of the antifer-
romagnetic layer is crucial for both the design
and operation of these devices as well as the
fundamental understanding of the magnetic in-
teraction between ferromagnetic and antiferro-
magnetic layers.

We have used photoelectron emission mi-
croscopy (PEEM) with X-ray magnetic cir-
cular dichroism (XMCD) as magnetic con-
trast mechanism to study the magnetic inter-
face coupling in single-crystalline stacks con-
taining ultrathin antiferromagnetic FeMn lay-
ers that are sandwiched between two ferro-
magnetic layers. By assembling trilayer stacks
that have non-collinear axes of magnetiza-
tion of the ferromagnetic layers we can probe
the collinearity of the antiferromagnetic spin
structure.

Single-crystalline, fcc FeMn films were ob-
tained by deposition on a Cu(001) single crys-
tal substrate [1]. Scanning tunneling mi-
croscopy measurements had revealed that the
FeMn films grow on Cu(001) in a near-perfect

layer by layer-mode [2]. Some of the layers
were prepared as wedges in order to explore
the thickness dependence of the magnetic do-
main patterns. The XMCD-PEEM measure-
ments were performed using synchrotron ra-
diation at the BESSY synchrotron radiation
source in Berlin.
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Fig. 1: Element-resolved magnetic domain im-
ages of 3 ML Cao/15 ML Ni/FeMn (wedge)/Co
(wedge)/Cu(001). Top: domain image at the Co
L3 edge, bottom: domain image at the Ni L3 edge.

Fig. 1 shows element-resolved magnetic do-
main images of a sample in which an FeMn
wedge (left axis) was sandwiched between a
Co wedge as the bottom ferromagnetic layer
(bottom axis), and a top ferromagnetic layer
consisting of 15 atomic monolayers (ML) of
Ni and 3 ML Co. The top panel shows the
magnetic domain image obtained at the Co L;
absorption edge; its signal is therefore com-
posed by contributions of both the bottom
and top ferromagnetic layers, since both of
them contain Co. The bottom panel shows
the magnetic domain pattern obtained at the
Ni L3 edge, which represents the domain pat-
tern of the top ferromagnetic layer only. Reg-
ular stripes with alternating parallel and an-
tiparallel coupling between the two ferromag-
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netic layers across the antiferromagnetic FeMn
spacer layer are recognized as the FeMn thick-
ness is increased. The period of 2 ML in FeMn
thickness indicates direct exchange coupling
through the antiferromagnetic spacer layer. In
addition to these stripes, a sawtooth-like wig-
gling of the phase of this periodic interlayer
coupling is observed as the Co bottom layer
thickness is increased. It is attributed to the
periodic modulation of the bottom interface
roughness due to the layer-by-layer growth of
the films.

[100] : : = .

FeMn thickness (ML)

0.0 0.5 1.0 15

Co thickness (ML)
Fig. 2: Magnetic domain image at the Ni L3 edge
of Co (wedge)/15 ML Ni/FeMn (wedge)/15 ML
Ni/Cu(001). In the left part of the image the mag-
netization of the top layer is perpendicular to the
film plane, while it is in-plane for Co thicknesses
above 0.5 ML.

Fig. 2 shows the magnetic domain pattern
at the Ni L3 edge of a trilayer in which an
FeMn wedge (left axis) is sandwiched between
15 ML Ni on the bottom and Co (wedge, bot-
tom axis)/15 ML Ni on the top. The bottom
layer had been magnetized into a single do-
main state after deposition. The image thus
represents the domain pattern of the top Co/Ni
layer. In the left part of the image, for zero
or low Co thickness, a stripe-like domain pat-
tern with a stripe period of 2 ML FeMn thick-
ness as before is observed at FeMn thicknesses

above 9 ML. Here the magnetization directions
of the bottom and top ferromagnetic layers are
perpendicular to the film plane, with alternant-
ing parallel and antiparallel alignment. At Co
thicknesses above 0.5 ML the magnetization of
the top ferromagnetic layer turns into the film
plane. The small domains observed in this re-
gion for FeMn thicknesses above 12 ML show
that in addition to an oscillatory coupling of
the spin component perpendicular to the film
plane, the spin component in the plane experi-
ences a laterally fluctuating pinning [3]. This
provides direct experimental evidence that a
three-dimensional non-collinear antiferromag-
netic spin structure must be present in the
FeMn layer. Such a spin structure, the so-
called 3@ structure, is schematically depicted
in Fig. 3. It is characterized by four different
sublattices in which the spins point along four
different (111) directions.

This interesting result has also major
implications on theoretical models of the
antiferromagnet—ferromagnet interaction that
try to describe the exchange bias effect.

Fig. 3: Sketch of the 3QQ non-collinear antiferro-
magnetic spin structure. Monatomic steps at the
(001) surface exhibit 90° different axes of the spin
component in the film plane, and opposite sign of
the spin component perpendicular to the film plane.
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Single-crystalline Fe/Cr/Fe/M gO/Fe magneto-tunnel junctions
grown on GaAs(001)
J. Grabowski, M. Przybylski, W. Wulfhekel
in cooperation with H. Briickl, University of Bielefeld, Germany

In the last years, the spin of the electron has
been considered for the design of new elec-
tronic devices. The spin degree of freedom
can be used to add the capabilities of non-
volatility and increased data processing speed
to these devices. In particular, the injection
of spin-polarized carriers at a ferromagnet-
semiconductor interface is recognized as an
important problem. It was successfully proven
recently that a magnetic-semiconductor based
system is feasible as the spin-electronic ana-
logue of the electro-optic light modulator,
however only under conditions of low tem-
peratures and high magnetic fields. From
the practical requirement of functionality with
small magnetic fields and at room temperature,
the concept of spin-injection from a metal-
lic ferromagnet into a semiconductor is still
very attractive. Due to a recent work that im-
posed severe restrictions on the functionality
of integrated ferromagnet-semiconductor de-
vices, this concept needs substantial modifica-
tions, e.g. by the integration of a tunnel junc-
tion to produce hot electrons as a part of the
spintronic device [1]. Single-crystalline ferro-
magnet/insulator/ferromagnet magneto-tunnel
structures seem to be an ideal candidate to be
integrated with a semiconductor element. This
is due to theoretical calculations that predict a
1000% Tunneling Magneto-Resistance (TMR)
effect in the case of an ideal Fe/MgO/Fe junc-
tion.

Our single-crystalline Fe/MgO/Fe tunneling
structures are grown on GaAs(001). An in-
dependent magnetization switching in the Fe
films is achieved by pinning the magnetiza-
tion of one of the Fe films (called "middle”) by
antiferromagnetic coupling across a Cr-spacer
to another Fe film (called “bottom™). Anti-
ferromagnetically coupled Fe/Cr/Fe trilayers,
epitaxially grown on GaAs(001), reflect mag-
netic anisotropy of the GaAs(001)/Fe system
characterized by uniaxial anisotropy of the

easy axis of magnetization along the [110] di-
rection. The total structure of our samples
is: GaAs(001)/Fe/Cr/Fe/MgO/Fe (Fig.1). The
magnetization reversal in the GaAs/Fe/Cr/Fe
structures can be controlled by changes of the
thickness of the Fe layers. At low fields, the
Fe films in the Fe/Cr/Fe trilayer switch si-
multaneously and keep their antiferromagnetic
coupling. The switching field depends on the
thickness relation between both Fe layers, i.e.
the thickness of one of the layers with re-
spect to the thickness of the complete struc-
ture [2]. The lowest switching field obtained

Fe
MgO

Fe
GaAs(001)

Fig. 1. Schematic view of the complete sample.
The magnetization of the middle Fe layer is antifer-
romagnetically coupled to the bottom Fe layer. The
magnetization of the top “free-Fe” layer switches
independently.

in trilayers with strongly different Fe thickness
corresponds to the coercivity of the thicker
layer and the highest is approached when the
thickness of both Fe layers becomes simi-
lar. Depending on the magnetic techniques
used for characterization, the observed mag-
netic properties of multilayers may vary. In our
case of antiferromagntically coupled Fe layers
(GaAs(001)/50MLFe/9MLCr/37TMLFe), ’re-
versed” minor hysteresis loops are observed
by the longitudinal magnetooptical Kerr effect
(MOKE) (Fig.2). This means that a negative
remanence is detected when the thicker bottom
Fe layer is saturated along the applied field.
This behavior is interpreted by depth variation
of the MOKE sensitivity, which results in a
smaller contribution of the thicker but deeper
layer, than of the thinner middle layer, to the
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total MOKE signal. The thinner middle Fe
film which is magnetized opposite to the field
thus contributes with a negative ellipticity and
a reversed minor loop is observed. This sce-
nario is verified by another magnetic transi-
tion which occurs even within the field range
that can be applied in situ in our experimental
setup (+/- 30mT). The ellipticity becomes pos-
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Fig. 22 MOKE loop measured at room tem-
perature along [110] for GaAs(001)/50MLFe/
OMLCr/37MLFe

itive due to the spin-flop transition that elimi-
nates the negative contribution of the middle
Fe layer to the total MOKE signal (Fig.2) [3].
The shape of the MOKE loops is more com-
plex after the structure is completed by further
deposition of 15ML of MgO and 15ML of Fe
on top of the GaAs(001)/Fe/Cr/Fe stack. This
is shown in Fig.3a. Qualitatively, the shape
of the loop can be understood by combining
the loop measured for the GaAs(001)/Fe/Cr/Fe
sample (Fig.2) with the loop of a single un-
coupled Fe film characterized by a small coer-
civity. Finally, the sample was coated with a
protective Au film and treated for ex-situ elec-
trical transport measurements. The junction
area was reduced to 5 x 5 pm?. Fig.3b shows
the result of magneto-transport measurements.
After a careful analysis of the relative mag-
netization orientation of the Fe electrodes in
the Fe/MgO/Fe junction, it becomes obvious
that the resistance changes follow exactly the
changes in magnetization orientation of the
electrodes. For parallel magnetization orienta-
tion (depicted by arrows colored correspond-
ingly to the Fe layers shown in Fig.1) the junc-

tion tunneling resistance is smaller than for the
antiparallel configuration. The obtained value
of TMR of 10-12% is much lower than that
predicted theoretically. In the case of magneto-
tunnel junctions grown on GaAs substrate, it is
difficult to obtain a good crystallographic or-
der and an atomically flat surface of Fe. This
is due to the limited temperature that can be ap-
plied during the growth providing no interdif-
fusion in the GaAs/Fe interface. Consequently,
the growth of the MgO layer results in some
structural imperfections reducing the TMR ef-
fect.
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Fig. 3: MOKE loop (@) and normalized resistivity
(b) measured at room temperature along [110] for
50MLFe/9MLCr/37MLFe/15SMLMgO/15MLFe
grown on GaAs(001)
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Exploring magnetization reversal dynamicsin magnetic multilayers
with temporal, spatial and layer resolution
W. Kuch, K. Fukumoto
in cooperation with
J. Vogel, Y. Pennec, S. Pizzini, M. Bonfim
Laboratoire Louis Néel, CNRS, 25 avenue des Martyrs, F-38042 Grenoble, France
J. Camarero
Universidad Autbnoma de Madrid, E-28049 Madrid, Spain

How long does it take to load this text from
the hard disk of your computer? With the
current technology this depends on the time
needed to turn the magnetization of a soft mag-
netic layer in the read head of the hard disk
drive. A magnetoresistive spin valve read head
sensor, as it is nowadays commonly used in
magnetic hard disk read heads, consists of two
ultrathin ferromagnetic layers that are sepa-
rated by a non-magnetic spacer layer. The
magnetization direction of one of the mag-
negic layers is switched by the magnetic bits
on the disk over which the head passes, leading
to a change in electrical resistance. Presently,
read and write times approach one nanosec-
ond, corresponding to 1 GHz frequency. Con-
trolling and understanding the magnetization
reversal dynamics in magnetic thin films is
thus a major issue for accelerating the speed
at which data can be stored and read back.

Only very few experimental techniques can
address the microscopic magnetization rever-
sal behavior of the different magnetic layers in
a spin valve separately. One of them is pho-
toelectron emission microscopy (PEEM) with
synchrotron radiation, which employs x-ray
magnetic circular dichroism (XMCD) as mag-
netic contrast mechanism [1]. Because of the
element selectivity of XMCD, different mag-
netic layers in a multilayered stack can be im-
aged separately. Time resolution is obtained
using a pump—probe approach (Fig. 1). Images
are acquired for different times before, during,
or after the application of the magnetic field
pulses. In this way the magnetization dynam-
ics of each magnetic layer can be visualized
separately with a time resolution limited by the
X-ray pulse width (about 60 ps).

time

Fig. 1: Sketch of the stroboscopic time-resolved
magnetic imaging technique. Current pulses from
a fast pulse power supply induce magnetic field
pulses of several nanoseconds (red curves) in a
microcoil close to the sample position. Synchro-
nized X-ray pulses from the synchrotron radiation
light source BESSY in Berlin of about 60 ps length
hit the sample at a variable time delay At relative
to the magnetic pulses [2]. Electrons excited by
these x-ray pulses are used to obtain dynamic stro-
boscopic and layer-resolved domain images in the
PEEM.

We have used the combined temporal, spa-
tial, and layer resolution of time-resolved
XMCD-PEEM to study the magnetization re-
versal dynamics of a 5 nm Fe,gNigy/4 nm Cu/5
nm Co spin valve on the nanosecond time
scale. Fig. 2 shows stroboscopic domain im-
ages of the FeyoNigy layer (domain contrast
green/blue) and of the Co layer (domain con-
trast yellow/red). The images were acquired at
different times during the application of short
field pulses as indicated in the upper left panel.
The magnetization of the magnetically harder
Co layer is not affected by these pulses, i.e., the
Co layer shows the same pattern as in panel e
for all times. In the FeyoNig, layer, the mag-
netic field pulses favor the growth of the blue
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Fig. 2. Layer-resolved stroboscopic magnetic do-
main images of an FegNigo/Cu/Co spin valve at
different times during the periodic application of
18 ns-long magnetic field pulses (red curve). Pan-
els a—d represent the magnetic domain pattern of
the FeygNigg layer at the time delays indicated in
the graph, panel e represents the domain pattern of
the magnetically harder Co layer. Black lines in the
images indicate the position of domains in the Co
layer.

domains through propagation of domain walls
(panels a—c). Upon reduction of the field, mag-
netic coupling to the Co layer leads to a shrink-
ing of the blue domains (panel d), until after
1.6 pus eventually the starting configuration is
restored (panel a), and the same cycle starts
over again.

Closer analysis of the domain wall motion
of the FeyoNigg layer during the plateau of the
field pulse (between panels b and ¢ of Fig. 2)
is shown in Fig. 3. The right hand side shows
the evolution of the FeyoNigy domain pattern
in time steps of 1 ns. Different colors repre-
sent the incremental expansion of regions of
switched magnetization at the times indicated

I 1 I
4 6 8 10
At (ns)

o] IR

Fig. 3: Analysis of magnetic switching of the
FeagNigg layer by expansion of domains during the
plateau of the field pulse. The images at the right
represent the expansion of the switched areas in
one nanosecond time steps. Differently colored ar-
eas indicate the increase of switched domains at the
times indicated by symbols of the corresponding
color in the graph on the left.

in the graph at the left hand side. Due to the
domain wall energy, which opposes the expan-
sion of small domains, the domain wall veloc-
ity is greatest in areas where two existing do-
mains merge together [3]. The magnetization
reversal dynamics depends also on the compe-
tition between local magnetic interlayer cou-
pling and intrinsic properties of the sample [4].
The combination of temporal, spatial and layer
resolution makes this technique so extremely
powerful for studying magnetization dynamics
in layered magnetic systems.
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M onoatomic cobalt chains on Pd(110)
L. Yan, M. Przybylski, J. Barthel

In the last decade, nano-scale magnetic ma-
terials have been widely discussed due to the
current development of electronic devices and
data storage media. Thus it has been a partic-
ularly attractive topic to investigate the fabri-
cation and magnetic properties of nano-scale,
even atomic scale magnetic materials, such
as nanowires or nanostripes, nano-particles or
nano-dots, and nano-pillars. With the devel-
opment of ultra-high vacuum and molecular
beam epitaxy techniques, a rich variety of far-
from-equilibrium nano-structures can be cre-
ated depending on the atomic nature of the
adlayer-substrate system, deposition tempera-
ture and -rates. Among them, the symmetry of
the substrate is an important factor.

N |

3 6 9

position [nm]
Fig. 1. STM images (50nm x 50nm) at differ-
ent Co coverage on Pd(110) surface. (a) 0.15ML,
(b) 0.3ML, (c) 0.5ML, (d) 0.65ML. STM line pro-
file taken along the black arrow in (d) is shown in
the inset, in which the horizontal line indicates the
height level of the first Co atomic layer.

In this respect, the Pd(110) surface is an
attractive example. The Pd(110) surface is
one of the few unreconstructed fcc(110) sur-
faces which consist of close-packed atomic
rows along the [1-10] direction separated by
deep channels [1]. At not too high tem-

peratures, preferential diffusion of incoming
adatoms takes place along these channels, i.e.,
the [1-10] direction, resulting in island elonga-
tion, even formation of linear 1D chains along
the (1-10) channels [2].

Co films were prepared by thermal deposi-
tion from a Knudsen cell. In order to sup-
press gas adsorption and interdiffusion of Co
and Pd(110) substrate, the films were prepared
at room temperature (RT), and then immedi-
ately transferred to the cooled sample stage for
the magneto-optic Kerr effect (MOKE) mea-
surements.

Fig.1 displays a series of scanning tunnel-
ing microscopy (STM) images characterizing
the growth of submonolayer Co on Pd(110)
at RT [3]. At the coverage of 0.15ML,
Co monoatomic chains are formed and ori-
ented along the [1-10] direction (Fig.1a). The
monoatomic width of Co chains has been in-
ferred from the topographic lines profile per-
pendicular to the chains which show dis-
crete maxima at multiples of an elemen-
tary distance a=(0.4 + 0.05)nm (correspond-
ing to the spacing between two neighboring
Pd atomic rows on the (110) surface). The
fact that we were able to measure the lateral
island separation down to two elementary dis-
tances indicates that the chains do not con-
sist of double rows. With increasing cover-
age to 0.3ML, the average distance between
Co atomic chains decreases, and some indi-
vidual Co chains can span a whole terrace
length (Fig.1b). At the coverage of 0.5ML,
as shown in Fig.1c, Co atomic chains grow up
to Co two-dimensional nano-islands which are
preferentially elongated along the [1-10] di-
rection with a width of 1.2nm-2.0nm. More-
over, the STM images clearly show the role
of substrate step edges as heterogeneous nu-
cleation centers. Both Co atomic chains and
nanowires easily grow outward from substrate
steps though Co nanowires are not aligned
along the steps. When the coverage exceeds
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0.6ML (see Fig.1d), the gaps between some
Co islands are filled up, and the second layer
nucleation is observed on top of the first Co
layer. As demonstrated by the line profile of
the inset, the height of the second partially
completed layer of the Co islands has almost
the same height as the first layer, i.e., one Co
atomic layer. Moreover, the two layers thick
Co islands are also exclusively oriented along
the [1-10] direction.
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Fig. 2. Hysteresis loops of 0.5ML Co on Pd(110)
surface measured along the [1-10] direction (@), un-
der theangle ¢ = 45° (b), ¢ = 75° (¢), and along the
[001] direction (d).

An important issue for the investigation of
Co nanostructures on Pd(110) is their uniaxial
magnetic anisotropy. For less than 0.5ML Co
coverage, it is difficult for our MOKE setup
to detect Kerr signals. This is due to the low-
est temperature of 50K that can be achieved,
which is not enough for the ultrathin films of
low Curie temperature (which is expected at
the coverage below 0.5ML). Thus, Fig.2a-d
show a series of representative MOKE hystere-
sis loops of 0.5ML Co on Pd(110) with the
magnetic field applied along the different in-
plane directions of Pd(110) surface. The mag-
netization is always probed along the field di-
rection. The measurement temperature is 55K.
The square hysteresis loop with the magnetic
field applied along [1-10] direction displays
minimum coercivity and maximum Kerr signal
(see Fig.2a). When the magnetic field is ap-

plied in the sample plane under a variable an-
gle from [1-10] direction (see Figures 2b and
c), we found the intensities of the measured
Kerr signals decreasing with increasing devi-
ation angle of the magnetic field from the [1-
10] direction. Simultaneously, we found the
coercivity to increase with increasing devia-
tion angle showing that a higher field has to
be applied to reverse the magnetization. This
fact indicates that the magnetization is not sat-
urated along the direction of the applied mag-
netic field, and the measured Kerr signal is due
to a projection of the magnetization oriented
along the easy axis (i.e. [1-10]) to the mag-
netic field direction. With increasing devia-
tion angle higher fields have to be applied to
result in the same field component along the
[1-10] easy axis. Moreover, the shapes of the
Kerr loops are all almost square. This indicates
that the magnetization direction is almost fixed
to the [1-10] direction, i.e. the direction the
cobalt nanowires are oriented along. Only at
higher fields the magnetization rotates towards
the field direction and finally saturates.

When the thickness of the Co film ex-
ceeds 1ML, the easy magnetization direction
switches in plane to [001], i.e., is perpendicu-
lar to the nanowire direction. No polar Kerr
signal corresponding to out-of-plane magne-
tization is observed. The polar signal ap-
pears only after the sample is: (1) exposed
to the residual gas atmosphere for a couple of
hours, (2) covered with protective layer e.g. of
Au or (3) annealed above 400K. In particular,
covering with Au results in the perpendicular
anisotropy up to a thickness of about 6 ML.
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Topologically induced magnetic frustrations in thin Mn films on Fe(001)
U. Shlickum, N. Janke-Gilman, W. Wulfhekel

In many magnetic devices, antiferromagnets
in direct contact to ferromagnets play an es-
sential role. Such combined systems allow
the creation of artificial structures in which the
magnetic properties can be tuned to technolog-
ical needs. Fundamental properties concern-
ing the interplay between ferromagnets and
antiferromagnets are, however, not fully un-
derstood. In the last years, spin-polarized
scanning tunneling spectroscopy [1] and spin-
polarized scanning tunneling microscopy [2]
became powerful tools for investigating mag-
netic structures on the nanometer scale. Even
surfaces of antiferromagnets can be probed
with these methods. Here, spin-polarized
scanning tunneling microscopy was applied to
study the behavior of magnetic frustrations at
the surface of thin antiferromagnetic Mn films
which are in direct contact to a ferromagnetic
Fe(001) substrate [3].

To investigate the in-plane component of the
spin polarization at the sample surface, we use
ferromagnetic rings as electrodes [4]. A photo
of a typical ring is shown in Fig. 1. The arrow
indicates the approximate position at which
tunneling occurs. A Ta wire is used to fix the
ring to the scanner. A small alternating current
is applied to the coil wound around the ring to

Ta wire

Fig. 1. Ring electrode as used for in-plane spin-
polarized scanning tunneling microscopy measure-
ments (outer diameter: 2 mm, inner diameter:
0.7 mm). Beside the ring, a small coil around the
ring and a Ta wire are visible.

switch the magnetization of the ring. A fast
switching of the ring magnetization (switching
frequency is much higher than the cut off fre-
quency of the feedback loop) allows the sepa-
ration of the topographic and magnetic infor-
mation and the simultaneous imaging of both.

Mn on Fe(001) is a topological antifer-
romagnet as schematically shown in Fig. 2.
Thus, adjacent Mn layers exposing at the sam-
ple surface are oppositely magnetized. Where
Mn overgrows a monatomic Fe substrate step
edge, the thickness of the Mn film on both
sides of the step edge differs by one atomic
layer. Buried Fe step edges appear as steps of
sub atomic height at the surface of the Mn film
because the out-of-plane lattice constant of Mn
is slightly higher than the one of Fe(001), as
indicated in Fig. 2.

frustrated region

[ =
[ T

o
A

Fig. 2. Schema of the topological and magnetic be-
havior of Mn on Fe(001). The direction of magneti-
zation of the ferromagnetic Fe substrate and the an-
tiferromagnetic Mn film is indicated by the arrows
and the different colors. Above a buried Fe step
edge, a magnetically frustrated region is formed in
the Mn film.

The magnetic situation above a buried Fe
step edge is complicated. It is not possible to
obtain simultaneously the same magnetic or-
der at the interface between Fe and Mn on both
sides of the Fe step edge and the antiferromag-
netic order in the Mn film and the ferromag-
netic order in the Fe substrate. Therefore, a
magnetic frustration has to occur in the sys-
tem. For thin films, it is likely that the frustra-
tion is present within the film, as schematically
presented in Fig. 2. Mn layers with opposite
magnetization directions are in contact above
the Fe substrate step edge which results in a
magnetically frustrated region in the Mn film.
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Fig. 3a) shows the topography of 11.9 ML
Mn on Fe(001). Islands on a closed Mn layer
which are separated by monatomic Mn steps
are visible. A step of subatomic height is
running almost vertically through the image
(Fig. 3a)), indicated by the black arrows. This
step is created by a buried Fe substrate step
edge (Fig. 3c)). The alternating contrast in
the spin signal shows the layer-wise antifer-
romagnetic order between the three Mn layers
(Fig. 3b)). The islands are coupled antiferro-
magnetically to the layer below them. Beside
the antiferromagnetic order between the is-
lands and the closed Mn layer, a reversal of the
contrast appears above the buried Fe step edge.
This means, the magnetization above the Fe
step edge rotates by 180°. Therefore, indeed a
magnetically frustrated region is created in the
antiferromagnetic Mn film caused by a topo-
logical defect, a monatomic step at the inter-
face. A line profile across the magnetic frustra-
tion shows that its width extends over several
nm (Fig. 3d)). Spin-polarized scanning tunnel-
ing microscopy is surface sensitive and thus,
does not allow a direct investigation of the
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Fig. 3: Spin-polarized scanning tunneling mi-
croscopy image of a) the topography and b) the cor-
responding spin signal of 11.9 ML Mn on Fe(001).
One buried Fe step edge is visible, indicated by the
arrows. The line profile in c) shows a monatomic
Mn step and a step of subatomic height caused by a
buried Fe step edge. The line profile is taken along
the line in a). d) Line profile across the magnetic
frustration in the Mn over-layer at the position of
the box in b). The solid line represents a fit to the
measured data.
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Fig. 4: Width of magnetically frustrated regions,
measured at the Mn surface layer as a function of
the Mn film thickness in ML (bottom scale) and
equivalent in nm (top scale). The solid line is a
linear fit to the experimental data points.

magnetic order within the Mn film. It is likely,
however, that the magnetic frustration starts at
the interface and extends throughout the entire
film as schematically shown in Fig. 2.

We investigated the width of the magneti-
cally frustrated region as a function of the Mn
film thickness. The spin-polarized scanning
tunneling microscopy measurements showed
that the magnetic frustration widens linearly
with increasing Mn film thickness up to about
20 ML (Fig. 4). Because of a phase transition
of Mn at about this film thickness, thicker films
could not be investigated. The observed linear
widening indicates that the width of the mag-
netically frustrated region is still much smaller
than the equilibrium width in bulk Mn.
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L attice Relaxation and Spin-Reorientation
in Fe/Ni/W (110) Trilayers
H. L. Meyerheim, D. Sander and R. Popescu
in cooperation with
O. Robach and S Ferrer
European Synchrotron Radiation Facility
BP 220, F-38043 Grenoble, France

The preferred direction of the magnetization
("easy axis”) in a magnetic material is a fun-
damental property thoroughly studied in basic
research. It is of primary importance for appli-
cations also. Much interest is devoted to ma-
nipulate the easy axis to point in a certain di-
rection. A prominent example is the develop-
ment of high density magnetic storage devices
based on alloys characterized by the easy axis
magnetization perpendicular the film plane.

The easy magnetzation direction is gov-
erned by the magnetic anisotropy energy,
which is commonly discussed in terms of bulk
("magnetocystalline anisotropy”) and the sur-
face (surface anisotropy”) contributions.

A stunning example for the subtle effects
which govern the magnetic anisotropy energy
is the adsorbate-induced switching of the the
easy magnetization direction. Due to the lack
of precise structural data, the reorientation
transition of the magnetization direction is ten-
tatively attributed to changes of the surface
contribution to the magnetic anisotropy en-
ergy, while the influence of adsorbate-induced
structural changes is neglected.

This approach is a priori not well justi-
fied. The reason is that lattice strain and mag-
netic anisotropy are intimately connected by
the the so-called magnetoelastic coupling. The
strength of this coupling is orders of magnitude
larger as compared to the magnetocrystalline
anisotropy, and even subtle structural changes
may result in a spin reorientation transition [1].

We performed combined magneto-optical
Kerr effect and surface x-ray diffraction exper-
iments at the European Synchrotron Radiation
Facility (ESRF, Grenoble) to study the impact
of adsorbate-induced structural changes on the
magnetic anisotropy. This unique combina-
tion of techniques is a necessary prerequisite

to study magnetic and structural properties and
their change upon adsorption in situ.

It was the goal of our work to investi-
gate, whether the spin reorientation transi-
tion of Ni(111) layers from in-plane to out-
of-plane magnetization upon Fe-adlayer cov-
erage is accompanied by a respective struc-
tural change. Calculations show that a tiny
change of the average layer spacing of the
Ni stack of 0.015 A would already be suf-
ficient to drive the spin reorientation stransi-
tion [1]. Our combined in-situ magnetization
and surface x-ray diffraction experiments indi-
cate, that the change of the average film layer
spacing Ad(11 is below 0.002 A when the
adlayer-induced change of the easy magneti-
zation axis from in-plane to out-of-plane oc-
curs. Thus, our results provide direct exper-
imental evidence that the reorientations of the
easy magnetization axis cannot be attributed to
the effect of lattice strain changes, but are in-
duced by adlayer-induced changes of the sur-
face anisotropy energy.

Mé Mq} M
—
W(110)

Fig. 1. Schematic view of the Fe/Ni/W(110) sys-
tem with the easy magnetizaton directions indi-
cated by the arrow. Adsorption of one atomic layer
of Fe leads to out of plane magnetization (center),
while another layer of Ni reverts the magnetization
back to the plane (right)

The changes of the preferred magnetization
axis in the Fe/Ni/W(110) adsorption system
are schematically displayed in figure 1. For
deposition of more than 3 layers of Ni on
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W(110) the magnetization is in the plane (see
fig. 1, left).

The preferred magnetization direction
changes to the surface normal, when one
atomic layer of Fe is adsorbed (center). It
is reverted back to in-plane by deposition of
another layer of Ni-atoms (right).

a: 8 layers Ni
b: 1 layer Fe / 8 layers Ni
c: 1 layer Ni/ 1 layer F / 8 layers Ni
o
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Fig. 22 Scans along g. shown on a logarith-
mic scale after deposition of 8 atomic layers Ni
on W(110)(a) and after subsequent deposition of
1 layer Fe (b) and 1 layer Ni (c). Peaks («) and (v)
are related to the (101) and (104) reflection of the
fce-like structure, peak (3) is related to the crystal-
lographic twin. Arrows schematically indicate the
magnetization direction. Curves are shifted verti-
cally for clarity.

While in situ magneto-optic Kerr effect ex-
periments confirmed the changes of the pre-
ferred magnetization direction from in-plane
to out of plane and back, surface x-ray diffrac-
tion data did not indicate changes of the ver-
tical lattice spacing larger than 0.002 A. This
accuracy is about one order of magnitude bet-
ter than achievable by structure analysis tech-
niques on an absolute basis.

Figure 2 shows surface x-ray diffraction
measurements along the sample normal prob-
ing the vertical lattice spacing of the film.
Scans were measured after deposition of 8 lay-
ers Ni (a), and subsequent deposition of one
layer Fe (b), and another layer Ni (c). In total,
three Bragg-peaks are observed, where the first
(«) and third () can be indexed as the (101)
and the (104) reflections of the fcc-like struc-
ture satisfying the condition —h + k + [ = 3n
(n=integer), while the second () represents
the reflection from the crystallographic twin

related to the reversed layer stacking (ACB
versus ABC).

Both, direct qualitative inspection of the
peak positions and profiles as well as their
quantitative analysis indicate that there are no
differences between the experimental curves
within experimental resolution. Adsorption of
one adlayer does not lead to a shift of the peak
positions larger than 5x10~* to 1 x 1073 re-
ciprocal lattice units [1]. This corresponds to
an upper limit for the lattice spacing change of
0.002 A.

The calculated lattice relaxation required to
induce the switching of the easy axis from in-
plane to out-of plane (Ad=0.015 A) is roughly
one order of magnitude larger. Therefore, we
have direct experimental evidence that magne-
toelastic contributions due to changes of the
lattice geometry cannot be accounted for the
adsorption induced switching of the easy axis
but must be attributed to a change in the sur-
face (interface) anisotropy energy.

While this study is focused on
Fe/Ni/W(110), we expect that our novel
experimental approach to combine in-situ
magnetic measurements with relative mea-
surements of the inter-layer relaxation is
relevant for thin film magnetism in general.
Since (adsorbate-induced) spin reorientation
transitions are a common phenomenon, but
precise structural data are generally lacking,
accurate structure determination are clearly
called for. The highly accurate structure data
offer a reliable reference for state of the art
calculations of magnetic anisotropy energy
[2]. Our approach points to a solution of the
long standing problem how to unravel the
different anisotropy contributions which drive
a spin reorientation transition.
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Strain-Induced Adatom Motion on Metal Surfaces

V.S. Sepanyuk and J. Kirschner

Progress in atomic engineering makes it now
possible to produce the two-dimensional mag-
netic nanostructures tailor-made on the atomic
scale[1]. Advanced fundamental studies on
magnetic nanostructures on metal surfaces in-
dicate that not more than a few hundred atoms
might be needed to achieve magnetic ter-
abit memories[2]. As device miniaturization
shrinks into the mesoscale, the control of the
individual atomic events involved in the for-
mation of magnetic nanostructures becomes
crucial. Here we demonstrate new unexpected
effects in atomic motion on metal surfaces.

In the early stages of growth atomic diffu-
sion and interactions between adatoms lead to
the formation of stable and metastable small
islands. Atomic diffusion in the vicinity of
the islands governs their size, shape, den-
sity and finally the growth mode. It is usu-
ally assumed that at low island densities a
two-dimensional random motion of isolated
adatoms or tracer diffusion takes place. The
corresponding diffusion coefficient is given by
D = sn(*)wexp{—2}, where (I%) is the
mean square hop length, d is the dimensional-
ity of the motion (d = 2 at the surface), n is
the number of equivalent hop directions (for
fcc(111) n = 3) and vy is the attempt fre-
quency or prefactor. Experimentally parame-
ters F,, and 1 are determined by analysing the
dependence of island density on temperature
and the deposition flux in the framework of the
classical nucleation theory. However, we have
revealed that the atomic motion near small is-
lands and the migration barrier on metal sur-
faces with a weak corrugation are drastically
influenced by the mesoscopic relaxation of is-
lands and substrate[3].

Performing atomic scale calculations we
have found a strong oscillation of adatom mi-
gration barrier near the Co islands on Cu(111)
for different island sizes [3]. The results shown
in Fig.1 demonstrate that the island and the
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Fig. 1: (&) The shape of Cosg idand and the Cu
substrate.(b) Schematic view of Cosg island and the
diffusion path of Co adatom. Numbers denote the
hops of the adatom. (c) Comparison of migration
barriers for Co adatom near triangular Co islands
of different sizes and near Co step.

surface layers are not flat due to the meso-
scopic relaxations at the interface. The is-
land induces anisotropic strain in the substrate
which makes adatom motion parallel to the is-
land side more preferable than in the direction
to the island. The strain originates from ex-
istence of the size-dependent mesoscopic mis-
match between the island and the substrate [4]
and makes the migration barriers also depen-
dent on the size of the islands.

A sample diffusion path of Co adatom to-
wards Co island is schematically shown in
Fig.1b. Numbers denote the elementary hops
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of the adatom along the (211) direction. En-
ergy barriers corresponding to the hops are
plotted as afunction of the adatom - island sep-
aration. As the adatom approaches the island
side, the migration barrier exhibits strong os-
cillatory changes. The barrier oscillations be-
come stronger for larger islands (Fig.1c). In
the limit of step the amplitude of the oscilla-
tionsis more than two times larger than for the
Cosg idand.

Another example which demonstrates the
impact of mesoscopic relaxations on atomic
motionisinterfaceintermixing. It has been be-
lieved that intermixing at metal interfaces oc-
curs mainly due to an atomic exchange of sin-
gle adatoms with the substrate atoms. How-
ever, our studies have shown a complete fail-
ure of thisassumption. Asan example, wedis-
cuss results for the Fe/Cu(001) interface. For
the simple atomic exchange between Fe and
Cu atoms we obtain enegy barrier of about
0.78 eV. However, the barrier for the exchange
isreduced to 0.6 eV near the Fe dimer embed-
ded inthetopmost layer. In Fig.2awe show the
atomic displacements of the Cu substrate near
the embedded Fe sgquare island (color ther-
mometer). These results indicate that strain
relaxations in the embedded islands can lead
to pronounced structural changes in the sub-
strate.  Our results have revealed strong dis-
placements of the substrate atomsin the direc-
tion towardstheisland, which have been found
to strongly depend on the size of islands. The
exchange barriersfor the Fe adatom near small
embedded islands of different sizes are shown
in Fig.2b. One can see that the exchange bar-
rier strongly depends on the size of islands and
the distance between the adatom and the is-
land. We have reveal ed that the size-dependent
relaxations in islands and the substrate cause
these unexpected effects. Our studies offer
a consistent explanation of the mechanism of
intermixing in metal heteroepitaxy. This a
collective process where adatoms tend to ex-
change their positionswith the substrate atoms
near small embedded clusters.

None of the above effects could be pre-
dicted by the classical concept of monolayer
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Fig. 2: (a) The shape of the embedded Fe island of
36 atoms and the Cu substrate; the color marks the
magnitude of the total displacement. (b) Exchange
barrier for the Fe adatom on the Cu(001) surface
near embedded square Fe islands. The horizontal
line represents the exchange barrier for a flat sur-
face.

growth. The driving force for the strain-
mediated adatom motion on metal surfaces is
associ ated with the size-dependent mesoscopic
relaxations in small islands.
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Metal nanotube membranes and their applications
W. Lee, K. Nielsch, U. Gosele, W. Wulfhekel, M. Reiche, J. Kirschner
in collaboration with M. Hanbiicken
CRMCN-CNRS, Campus de Luminy, case 913, 13288 Marseille, France.

Two-dimensional (2-D) periodic arrays of
metal or semiconductor nanodots have at-
tracted a lot of research attention recently, due
to their potential applications, e.g., in high
density data storage media, electronic/opto-
electronic devices, miniaturized biochips or
sensors. Various approaches have been em-
ployed to realize well-defined 2-D arrays of
nanodots on a large scale [1]. State-of-the-art
lithographic techniques could provide a good
opportunity for controlling feature size, shape,
and spacing. However, the available conven-
tional lithographic techniques have a funda-
mental drawback in terms of cost, scalability,
and process time.

We report a simple and general method
for fabricating hierarchically organized arrays
of Au nanotubes in the form of membranes,
which can be used as a shadow mask in sput-
ter deposition and focused ion-beam (FIB) pat-
terning for generating spatially well-resolved
2-D periodic arrays of well-defined nanostruc-
tures on a cm? scale. The present nanofabri-
cation method uses an electro-chemical depo-
sition technique to replicate a master pattern
structure of a nanoporous anodic aluminum
oxide (AAQ). By taking advantage of the easy
adjustment of the pore diameter, we could fab-
ricate structurally well-defined shadow masks
having different aperture sizes, which provide
a good opportunity for controlling the feature
sizes of nanostructures in sputter deposition
and patterning by reactive ion etching (RIE).

Free-standing Au nanotube membranes
were fabricated as follows. First, a thin metal-
lic gold film was sputtered onto the surface of
the AAO template. This process resulted in
a thin conducting metal layer on the top part
of the inner nanochannel surface as well as on
the top surface of the AAO template. Subse-
quent electrochemical deposition of Au homo-
geneously thickens the conducting metal layer,

resulting in a tubular metallic nanostructure in-
side the alumina nanochannels. After removal
of the alumina template in phosphoric acid, the
resulting gold membrane was floating on the
surface of an etching solution. After a clean-
ing procedure the Au nanotube membrane was
transferred onto any kind of substrates from
the solution [2].
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Fig. 1. SEM images of Au nanotube membranes
replicated from (a, b) nanoporous AAO and (c, d)
macroporous silicon.
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Fig. 1 shows some representative SEM im-
ages of the Au nanotube membranes that have
been fabricated from an as-prepared AAO tem-
plate (a, b) and macroporous silicon (c, d). The
two sides of the Au nanotube membranes are
not equivalent. The structure of the front side
(Fig. 1a) is characterized by a close-packed
hexagonal arrangement of nanopores with a
center-to-center distance of 500 nm. The other
side of the Au nanotube membrane has a dif-
ferent surface morphology with a uniform ar-
ray of Au nanotubes, as shown in Fig. 1b. Ap-
plication of the present mask fabrication tech-
nique can also be extended to other porous
templates such as macroporous silicon or pat-
terned silicon substrates with lithographically
generated etch pits (see Fig. 1c-d), demon-
strating the general applicability of the process
for fabricating various metallic masks.
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The fabricated Au nanotube membranes
were used as shadow masks for generating ex-
tended 2-D arrays of metal nanodots via sput-
ter deposition. Figure 2b shows typical SEM
images of Pt nanodot arrays sputtered on sil-
icon substrate using the Au nanotube mem-
branes shown in Figure 2a as a shadow mask.
As evident from the presented SEM images,
each nanodot is spatially well-resolved with
perfect hexagonal arrangement. The demon-
strated process provides a good control over
the size of nanodots. The size of the deposited
nanodots can easily be tuned, independent of
the interdot distances.

Fig. 22 SEM image of Pt nanodot arrays sputter
deposited on Si substrate using Au nanotube mem-
branes as a shadow mask (inset).

In our experiments, 2-D arrays of metal nan-
odots can be routinely generated with a dot di-
ameter from 85 nm to 250 nm. It is expected
that such a unique capability of tailoring the
dot sizes independent of the interdot distance
will enable us to systematically investigate the
magnetic coupling between neighboring mag-
netic nanodots, after deposition of magnetic
materials.

Alternatively, the Au membranes can be
used as etch masks to transfer a regular pat-
tern of holes to a substrate. This is demon-
strated in Fig. 3a, where a hexagonal lattice
of holes of 100 nm diameter was created in
6H-SiC(0001) by reactive ion etching (RIE).
While the position and the average diameter
of the holes is well transferred, the individual
shape of the holes slightly varies. In a post-
processing step of etching with hydrogen at

elevated temperatures [3], the slightly irregu-
lar shape of the holes may be improved to al-
most perfect hexagons (see Fig. 3b) reflect-
ing the anisotropy of the surface free energy of
the SiC crystal. Each individual hole consists
of an outer set of six facets tiled by 24° from
the surface plane surrounding the inner hexag-
onal hole with perpendicular walls [3]. Regu-
lar hole arrays of hole aspect ratios between 2
and 3 could be created this way.

Fig. 3: SEM images of the nanostructured 6H-
SiC(0001); (&) before and (b) after hydrogen etch-
ing at 1500 °C.

In summary, this report describes a novel
method for fabricating well-defined metallic
membranes. The nanotube membranes have
been successfully used as a shadow mask not
only in sputter deposition for the generation
of two-dimensional nanodot arrays of vari-
ous material but also in reactive ion etching
(RIE) and for the pattern transfer to semi-
conductor substrates (e.g. SiC). Apart from
the applications described the growth of 2-
D perfect hexagonal arrays of ZnO nanorods
on large scale has also been demonstrated, by
combining the well-established vapor-liquid-
solid (VLS) growth process for semiconductor
nanowire and this mask technique. Further-
more, the metal nanotube membranes with a
sub-wavelength scale aperture exhibit superior
optical properties, which are under current in-
vestigations.
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Three-Dimensional Silicon-Based Photonic Crystals Fabricated by
Electrochemical Etching
S. Matthias and F. Muller

Large scale, highly periodic structures have
gained considerable interest in a number of
areas in modern physics serving as photonic
crystals [1, 2], sensors or as massively paral-
lel Brownian ratchets [3]. Recently photonic
bandgap materials became increasingly impor-
tant in which three-dimensional periodic vari-
ations of the dielectric constant controllably
prohibit electromagnetic propagation through-
out a specific frequency range and inhibiting
spontaneous emission [2]. Realizing the the-
oretically proposed unusual electromagnetic
properties, perfectly structured dielectric ma-
terials on the length-scale of the wavelength of
light are required.

This report focusses on the accurate and
fast electrochemical fabrication of three-
dimensional microstructures with nanometer
precision for photonic crystal applications, in
particular a simple cubic arrangement of over-
lapping air-spheres possessing a complete 3-
dimensional bandgap [4].

Macroporous silicon is grown in a photo-
electrochemical etching process [5]. An n-type
(100) oriented silicon wafer is prepatterned by
standard photolithography. Subsequent alka-
line etching forms inverted pyramids acting as
initial pores. Under anodic bias and backside
illumination the wafer is then etched in hy-
drofluoric acid. The photo-generated minor-
ity carriers diffuse through the whole wafer.
The silicon-electrolyte contact reminds of a
Schottky-contact, where a space charge region
within the silicon evolves. The applied poten-
tial enlarges the width of the space-charge re-
gion (SCR). The SCR acts on the electronic
holes and concentrates them mainly on the
pore tips, promotes the dissolution of silicon
and results in a pore growth straight along
the (100) direction. Because a n-type silicon
wafer is used, the applied voltage and the etch
current can be independently chosen. The area
of the resulting air-pores is approximately pro-
portional to the etch-current and can be varied

Fig. 1: Scanning electron micrographs of cleaved
modulated macroporous silicon wafers a: 3D
macropores are arranged in a square lattice with
a pitch of 1.5 pm. b: After the isotropic widen-
ing procedure an almost simple cubic arrangement
of overlapping air-spheres in silicon is obtained c:
Widened structure form bird’s eye view. On top the

lithographically defined square lattice and on bot-
tom the etched one.

i
bl

c -
6 um

during the growth by changing the intensity of
the applied backside illumination [6]. How-
ever, this process has restricted the resulting
pore shapes to smooth sinusoidal or ratchet-
type ones with small variations in diameter so
far. As a rule of thumb, the shorter the length
of the modulation the lower are the variations
of the diameter, which can be realized.

Strong variations in diameter on a distance
less than the lateral lattice constant as well
as pore shapes with sharp edges are required
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Fig. 2. Reflectance and transmittance measure-
ments of the sample of fig. 1c along the growth
direction. The obtaind spectra agree well with a
bandstructure calculation. The grey highlighted re-
gion indicates the complete photonic bandgap.

for the fabrication of a simple-cubic photonic
crystal of overlapping air spheres in silicon.
The observed smoothing of the pore shape can
be significantly reduced by increasing the ap-
plied voltage although this leeds to some insta-
bility in pore growth. Both, etch current and
the applied voltage have to be modulated al-
lowing to adapt the SCR continuously and to
optimize the focussing effect for the holes dur-
ing the etching process. With a carefully ad-
justed current and voltage profile the required
sharp edges and large diameter variations can
be grown (fig. 1a).

To obtain the cubic symmetry and the op-
timum porosity further post-processing of the
porous sample is required. In a homogeneous
and isotropic widening step the pore diameter
is increased. First, the samples are annealed at
900°C for 150 minutes to grow a silicon oxide
on the silicon surface. In a second step the ox-
ide is removed by a hydrofluoric etching step.
The widening may be repeated several times to

precisely adjust the filling factor. Finally, this
uniform erosion leads to interconnected pores
also in the plane perpendicular to the pore axis
(fig. 1b, c). Although starting from a columnar
structure, the geometry obtained is very close
to cubic overlapping air spheres in silicon.

The obtained samples were characterized
with a Microscope Fourier Transform Infrared
Spectrometer (FTIR). Figure 2 shows the
transmittance and reflectance along the growth
direction.  Air and a silver mirror served
as background respectively. The transmis-
sion through the photonic crystal is reduced
by more than 2 orders of magnitude within
the fundamental stop gap. In addition Fabry-
Perot-Resonances resulting from the multiple
reflection at the boundaries indicate a good
quality crystal. The grey highlighted region
indicates the complete 3-dimensional photonic
bandgap.

The well-established photo-electrochemical
etching process by Lehmann [5, 6], was sig-
nificantly improved to allow the manufactur-
ing of perfect three-dimensional microstruc-
tures. A simple cubic lattice of overlapping
air-spheres results by a homogeneous widen-
ing of strongly modulated samples with sharp
edges. Moreover, this process allows a precise
control of the resulting shape with a resolution
in the nanometer range.
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Silicon and SiGe nanowhiskers grown by molecular beam epitaxy
L. Schubert, N. D. Zakharov, G. Gerth, and P. Werner

Nanowhiskers of silicon and sili-
con/germanium are of increasing interest
due to their specific physical properties as well
as their potential for new nanodevices (1).
They are normally grown by chemical vapor
deposition (CVD) or by gas-source molecular
beam epitaxy (GS-MBE). To initiate their
formation, small droplets of metals, such as
gold, are applied, which form low-temperature
eutectic liquids with silicon acting as a
seed for the whisker growth. The silicon
is preferentially incorporated via the liquid
silicon-metal droplet. This technique is re-
ferred to as the vapor-liquid-solid mechanism
(VLS-mechanism) (2,3). It is characterized
by a growth process at the whisker/droplet
interface by the incorporation of Si atoms
coming from the liquid droplet. However,
this growth process is still under controversial
discussion and might strongly depend on the
specific techniques applied.

We applied molecular-beam epitaxy (MBE)
as a growth technique, since it allows a
complete in-situ growth of Si and Si/Ge
nanowhiskers under reproducible conditions
(e.g. clean oxide-free surfaces). Concern-
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Fig. 1: SEM image of Si-whiskers grown on a
(111) Si substrate at a Si growth rate of 0.5 A/s for
120 minutes at a substrate temperature of 525°C.

ing the specific growth conditions we refer
to (4). Fig. 1 shows a typical SEM image
of such Si nanowhiskers with Au droplets on
their tips. From corresponding experiments

we determined the ratio between the diame-
ter d and the length | of the whiskers as a
function of the growth time and the growth
temperature T,. Different growth processes
should yield a different I/d ratio. As an ex-
ample, Fig. 2 presents the result of two ex-

Fig. 2. SEM cross-section images of Si-whiskers
grown on a (111) Si substrate at 0.5 Als for 60 min-
utes (a) and 120 minutes (b) growth time. In this
specific experiments Tg amounted to 525°C.
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Fig. 3: Correlation between the length | and diame-
ter d of Si whiskers. In this specific case the growth
experiments were performed at 525°C for 240 min.

periments, where Si whiskers were grown at
525°C for 60 min and 120 min, respectively.
In the case of MBE growth, for a given growth
time the length of the whiskers is systemati-
cally longer for whiskers with smaller diam-
eters (see Fig. 3), which is opposite to what
has been found for CVD grown whiskers (2,3).
A simple fit based on a power law [ = Cd™
leads to m ~ —1. C denotes a constant. In
the growth model presented elsewhere (4) we
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explain this behavior by a Si ad-atom diffusion
on the surface of the whiskers and a reaction
controlled incorporation of the Si atoms at the
circumference of the droplet basis. This dif-
fusion related component leads, for the case
of MBE growth, to a larger growth rate for
nanowhiskers with smaller radius in accor-
dance to the observed radius dependence. For
MBE-grown Si whiskers, the (111) growth in-
terface between the whisker and the droplet
is not plane, but shows side walls as seen in
Fig. 4. This indicates that the incorporation

Fig. 4: Cross-section TEM image of the Si whisker
tip (left) and the scheme of the interface structure.
The whisker grows in (111) direction. The center
is characterized by atomically flat {111} planes.

of the Si ad-atoms occur at regions, where the
three phases (V,L,S) are in common contact.
From these walls {111} planes can flow in hor-
izontal directions.

Based on experiences we generated sili-
con/germanium heterostructures.  The goal
was to study the phenomena of the VLS
growth behavior of Si whiskers including thin
Ge layers in the nanometer-range (5). Fig. 5a
shows a TEM cross-section image of such
an experiment, where a whisker was grown
at 545°C. Three Ge layers were incorporated
with a nominal thickness of 0.5, 1 and 1.5 nm
separated by a 25 nm thick Si layer. The Ge
layers appear as dark lines. In the whisker the
Ge concentration is slowly increasing within
a layer of 10 to 15 nm (Fig. 5b). This might
be caused by the slow increase of the Ge con-
centration in the Au/Si droplet after opening
the shutter of the Ge source. Sharper Ge lay-
ers might be generated in thinner whiskers
(d < 70 nm).
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Fig. 5: TEM cross-section image (a) of a whisker
where three Ge layers were incorporated. The
TEM contrast of the Ge lines corresponds to the
Ge concentration. b) shows the Ge concentration
profile along the marked lines A-B and C-D, re-
spectively.
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Diameter-dependent Growth Direction of CVD-grown Epitaxial Silicon
Nanowires. Experiments and M odelling
V. Schmidt, S Senz

We report on experiments demonstrating
that the growth direction of epitaxially grown
silicon nanowires changes with decreasing
nanowire diameter from <111> to <110> di-
rection. A model is proposed to explain this
phenomenon.

We investigated silicon nanowires that were
grown epitaxially on a Si (100) substrate. The
nanowires were produced by UHV chemical
vapor deposition (CVD) using diluted silane
as precursor gas and gold as catalyst. Growth
takes place at a temperature of 400 °C and
at a silane partial pressure of 10 Pa. Fig. 1
shows a typical top view SEM image of a
sample. It exhibits three different kinds of
nanowires. First, the ones pointing at +18°

Fig. 1. Top view SEM image of nanowires grown
on aSi (100) substrate.

with respect to the horizontal (x-axis) or ver-
tical (y-axis) on Fig. 1. These nanowires are
unambiguously <112> oriented. Second, thin
nanowires growing at +45° to the horizontal
and vertical, respectively, which can be iden-
tified to be <110> oriented. Third, the ones
observed horizontally or vertically in the pro-
jection plane. These could either be <211>
or <111> oriented. The pure <111> distri-
bution can be deduced from this mixed dis-
tribution by subtracting the <112> contribu-
tion. The resulting relative proportions of the
different orientations are depicted in Fig. 2.
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0.44

Relative Proportion

©
N

o©
)

5 10 15 20 25
Radius (nm)

Fig. 2. Relative proportion of the different growth
directions as a function of the radius.

Here it can be seen that for radii smaller than
10 nm the <110> direction is preferred, and
that the <111> direction becomes dominant
for radii greater than 15 nm. So the transi-
tion between the <111> and the <110> ori-
entation takes place at a crossover radius 7.
of 10-15 nm, which agrees with the results of
Wau et al. [1] for non-epitaxially grown silicon
nanowires. In the following, a model explain-
ing this transition will be presented.

It is well known that CVD-growth of sili-
con nanowires can be described by the vapor-
liquid-solid (VLS) mechanism [2], which
means that silicon from the precursor gas is
incorporated in the Au/Si-eutectic droplet and
sweated out at the liquid-solid interface. Con-
sequently, growth takes places only at the
liquid-solid interface and it seems obvious to
assume that the properties of this interface also
determine the direction of growth. We as-
sume that the free energy per circumference
f = F/L of a<111> oriented liquid-solid
interface is dominated by two growth-direction
dependent terms:

f=aor+ Azo, . (1)

First, the contribution from the interface en-
ergy itself, which is proportional to the in-
terface tension o;,, to the radius r of the
nanowire, and to the dimensionless constant
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a, defined as a = AL 'r~1, with A being
the interface area. In the case of a <111>
oriented nanowire having a regular hexagonal
cross section, we define the radius r as the
center-to-corner distance of the hexagon. As
for the <110> oriented nanowires, the defini-
tion of r is more complicated, because their
hexagonal cross section is not regular. So in
this case we define the radius of the nanowire
as the center-to-corner distance of a regular
hexagon of equal circumference.

The second contribution to f comes from
the edge of the liquid-solid interface. This
term is proportional to the surface tension o,
of the wire surface and to the interface thick-
ness Az, as indicated in Fig. 3. The free en-

AuU-Si i

Os

Fig. 3: Schematic of the nanowire tip.

ergy f, as given by (1), is schematically de-
picted in Fig. 4 as a function of . The y-
axis intercept is given by Azo, and the slope
is proportional to ao;s. The interface energy

4 . <110>
<111>

rf

Te r

Fig. 4: Free energy per circumference of both
<110> and <111> oriented nanowires.

f" of a <110> oriented nanowire can be ex-
pressed similarly, with the only difference that
the slope and the y-axis intercept are now de-
termined by the corresponding quantities a’,
o, and o’ of a <110> oriented nanowire. If
os > o, and a'oj, > aoys, the two functions f
and f’, are intersecting at the crossover radius

)

0s— 0O
Te=Az ——"—.
a0y, — aos

In Fig. 4 one can see that minimizing the free
energy with respect to the growth direction re-
sults in <110> oriented nanowires for radii
smaller than r.. For radii greater than r., the
<111> direction is energetically more favor-
able.

An estimate for the crossover radius r. can
be obtained if the parameters « and a’, the sur-
face/interface tensions and the width Az are
known. The parameters a and o’ can be found
by considering the specific geometry of the
interface area [3]. The surface/interface ten-
sion values can be deduced from references
[4-6] if it is additionally assumed that the sur-
face/interface tension is roughly proportional
to the density of dangling bonds and that the
surface of a <111> oriented nanowire consists
of six {110} planes. Furthermore, the interface
thickness Az is assumed to be Az~ 1 nm.
Plugging all things into equation (2) then leads
to an estimated crossover radius r. ~ 10 nm.
This value fits very well to the experimentally
observed crossover radius as shown in Fig. 2.

In conclusion, we have shown that epi-
taxially grown silicon nanowires of radius
greater than 20 nm prefer the <111> direction
whereas wires with radii < 10 nm are mostly
<110> oriented. This change of the growth
direction has been explained by considering
the free energy of the silicon nanowire. A
guantitative estimate provides a crossover ra-
dius of 10 nm, in good agreement with experi-
mental data.

References

[1] Y. Wu et a., Nano Lett. 4, 433 (2004)

[2] R. S. Wagner and W. C. Ellis, Appl. Phys.
Lett. 4, 89 (1964)

[3] D.D.D.Maetal., Science 299, 1874 (2003)

[4] Y. V. Naidich, V. M. Perevertailo, and L. P.
Obushchak, Zh. Fiz. Khim. 49, 1554 (1975)

[5] B.Ressd, K. C. Prince, and S. Heun, J. Appl.
Phys. 93, 3886 (2003)

[6] R. J. Jaccodine, J. Electrochem. Soc. 110,
525 (1963)

39



Selected Results

Piezoelectric ZnO nanowire arrays
H.J. Fan, W. Lee, R. Scholz, M. Alexe, K. Nielsch, M. Zacharias
in cooperation with
A. Dadgar, A. Krost
Institute of Experimental Physics, Otto von Guericke University, Magdeburg, Germany

To realize the potential applications of ZnO-
based 1D nanoscale materials in optoelec-
tronic switches, high-efficiency photonic de-
vices and near-UV lasers [1], it is of im-
portance to fabricate high quality single-
crystalline ZnO nanowires with defined ori-
entation and position. A straightforward ap-
proach involves patterned metal nanoparticles
which are used as catalyst templates for the
subsequent guided vapor-liquid-solid growth
of ZnO nanowires. A number of methods have
been used to obtain patterned metal catalysts,
including electron beam and imprint lithogra-
phy, as well as direct deposition through masks
such as grids and microsphere monolayers. We
applied a new template method for the growth
of well-ordered ZnO nanowires on conduct-
ing GaN layers [2]. The catalytic Au tem-
plates were produced by thermal evaporation
using a novel type of metal nanotube mem-
brane as shadow mask. This is an inexpensive
and generic approach and it is in principle ap-
plicable for the fabrication of any semiconduc-
tor nanowire array on corresponding lattice-
matched substrates.

The fabrication process involves three main
steps. First, membranes comprising a hexago-
nal array of Au nanotubes were electrochemi-
cally fabricated by replicating the master struc-
ture of nanoporous anodic aluminum oxide
(AAO) [3]. While the alignment and pattern of
the nanotubes mirror the initial monodomain
pore array of the AAO template, the nanotube
inner diameter is adjustable. In our experi-
ments, the membranes used have tube diam-
eters of ~60—130 nm.

Second, in order to create the catalytic Au
template, the membrane was transferred onto
the substrate (GaN epilayers) surface via ho-
mogeneous contact. After thermal evapora-
tion of Au through the nanotubes, the mem-
brane was removed, leaving a hexagonal array

of Au nanodisks. Figure 1 shows the deposited
Au disk arrays, together with a leftover of the
membrane piece. For the 130 nm nanotube
membrane, the printed Au nanodisks have a
mean diameter of 100 nm and inter-disk sep-
aration of 500 nm.

Finally, ZnO nanowires were grown via
a vapor transport and deposition method on
GaN(0001)/Si(111) layers using the Au nan-
odisks as catalyst. Figure 2 shows the ob-
tained ZnO nanowire arrays with the same pe-
riodic order of the initial gold pattern. The
nanowires are oriented perpendicular to the
substrate surface with hexagonal ends, indicat-
ing their main axis is oriented along [0001].
The interwire distance is constant at 500 nm,
as predefined by the tube-to-tube distance of
the shadow mask. The average height of the
wires after a growth time of 20 min is 1.5 um.
The diameters, however, are strongly depen-
dent on the nanotube membranes used. The
wire diameters are 87—103 nm in Fig. 2a-b
while 30—70 nm in Fig. 2c, corresponding to
the nanotube inner diameters of 130 and 60
nm, respectively. Furthermore, the ZnO wire
size also depends on the growth conditions
(temperature and time). For example, pillar ar-

Fig. 1. SEM image of substrate surface after ther-
mal deposition of Au using the nanotube membrane
as shadow mask. Part of the membrane was re-
moved (left), exposing the Au nanodisk array.
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Fig. 22 SEM images of ZnO nano/sub-micron wire
arrays. (a,d) Topview. (b,c,e) Inclined view. The
nanotube inner diameters of the membrane are 60
nm for (c) while 130 nm for the rest. Note that
the growth conditions for (a-c) differ slightly from
those for (d-e) in temperature and synthesis time.
Scale bars: 1 pum.

Fig. 3: HRTEM image of a segment of a ZnO
nanowire. (Inset) electron diffraction pattern.

rays (see Fig. 2d-e) with pillar diameters in the
200 nm range were obtained using the same
mask as that in Fig. 2a-b, but at a lower tem-
perature and for prolonged times of growth.
The crystallographic orientation of the
nanowires was determined using TEM
(Fig. 3). Electron diffraction confirms that
the nanowires are wurtzite single crystals
with the main axis along [0001]. From the
lattice image, the distance between the parallel
planes along the wire axis corresponds to a
d-spacing of the (0001)-planes of 0.52 nm.
For potential applications of our ZnO
nanowires as piezoelectric transducers, their
piezoelectric properties were investigated us-
ing piezoresponse force microscopy (PFM).
The measurements were conducted on ~150
nm diameter free-standing individual wires by

Signal (p
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Fig. 4: Piezoelectric characterization of an indi-
vidual ZnO nanowire with a probing frequency of
33.25 kHz. From the slope of the linear fitting, the
piezoelectric coefficient d33 was determined to be
7.3440.3 pm/V.

sweeping the applied ac voltage in the desired
range (see Fig. 4). The highly-doped GaN
layer provides the bottom electrode whereas
the conducting tip acts as the top electrode.
The effective piezoelectric coefficient ds; aver-
aged over all measurements is 7.5+0.6 pm/V,
as is reasonable compared with the bulk val-
ues of (0001) ZnO (9.93 pm/V) measured also
using PFM. The frequency spectra of the PFM
signal (not shown here) is relatively flat over
the measurement range of 0—230 kHz. This is
consistent with previous studies on PFM meth-
ods and the particular measurement geometry
on the high aspect ratio nanowires that mini-
mize the linear electrostatic contribution of the
cantilever to the entire PFM signal [4].

Work on reducing the diameter of the
nanowires as well as the distance between the
nanowires is in progress.
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Ferroelectric Properties of P(VDF-co-TrFE) Copolymer Nanotubes
Y. Luo, P. Goring, M. Steinhart
in cooperation with
M. Geul3, K. Rademann
Institute of Chemistry, Humboldt University of Berlin, Germany

Ferroelectric  polymer nanotubes are
promising nanostructures because they may
combine outstanding chemical and mechanical
stability with the functionality of ferro- and
piezoelectric materials. Polyvinylidene fluo-
ride (PVDF) has been widely studied for this
purpose [1]. Recently, nanotubes or nanowires
made of PVDF have been investigated [2].
However, from the melt or diluted solutions
PVDF usually crystallizes in the non-polar
a-phase (phase I1). A conversion into the
macroscopically polar 3-phase (phase 1),
which shows ferroelectric properties, is only
possible by stretching at elevated tempera-
tures. Obviously, this procedure is not easily
applicable to nanostructures. This drawback
can be overcome by integrating trifluoroethy-
lene (TrFE) units in the backbone of PVDF
[3, 4]. The resulting statistical copolymer
P(VDF-co-TrFE) avidly crystallizes in a polar
phase similar to the ferroelectric (-phase
of PVDF homopolymer. If the statistical
copolymer contains VDF and TrFE at a ratio
of 75:25 (Fig. 1 shows a corresponding unit
cell), the highest spontaneous polarization can
be achieved.

Fig. 1. Schematic of aunit cell of P(VDF-co-TrFE)
containing VDF and TrFE at aratio of 75:25. [3]

Nanotubes and nanowires with uniform size
made from P(VDF-co-TrFE) copolymer with
diameters D,, ranging from 25 nm to 1 um
have been fabricated on a large scale by wet-
ting of ordered porous templates (such as

macroporous silicon or porous alumina) and
subsequent cooling at 1 K per minute un-
der argon atmosphere. For this purpose we
have adapted an approach investigated partic-
ularly by C. R. Martin, which involves the
use of porous templates as molds [5]. Re-
leased tubes and rods with dimensions depend-
ing on those of the template pores can be ob-
tained by selectively removing the template.
As evidenced by scanning electron microscopy
(SEM) (Fig. 2), these one-dimensional nano-
objects have smooth walls and high aspect ra-
tios (up to 200).

Fig. 2. SEM image of P(VDF-co-TrFE) nanotubes
with adiameter of 180 nm and alength of 100 pm.

XRD measurements in the reflection mode
were performed on P(VDF-co-TrFE) copoly-
mer nanotube and nanowire arrays which were
embedded within the alumina templates and
thus perfectly aligned. The samples were
placed in the X-ray diffractometer in such a
way that the template surface with the pore
openings was arranged perpendicular with re-
spect to the plane defined by the incident and
the scattered X-ray beams. The 6/26 scans
(Fig. 3a) revealed that the P(VDF-co-TrFE)
copolymer nanotubes with both D, = 60 nm
and 400 nm contain crystalline domains con-
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Fig. 3: X-ray patterns of P(VDF-co-TrFE) nano-
tubes. Red: D, = 60 nm; blue: D, = 400 nm.

15 20

sisting of the analogue to the polar 3-phase of
PVDF.

In order to probe loca ferroelectric
behaviour, individual  P(VDF-co-TrFE)
nanotubes were characterized by AFM
(Atomic Force Microscopy) imaging and PFM
(Piezoresponse Force Microscopy) performed
in contact mode with a conductive cantilever
(force constant about 0.25 N/m). We deposited
the nanotubes on gold coated mica by dip
coating from an ethanolic suspension. Fig. 4a
shows the topography of anindividua P(VDF-
co-TrFE) nanotube with a diameter of 400 nm.
Local (remnant) piezoelectric hysteresis loops
were measured by successive application of
rectangular voltage pulses. The PFM signal
was measured after the voltage had been
switched back to zero after several poling
procedures. Sub-;m domains aong the long
axes of the tubes could be well resolved in
the PFM images (amplitude and phase shown
in Fig. 4b and Fig. 4c respectively) in which
hysteresis |oops were recorded. Fig. 4d shows
the virgin (in blue) and the hysteresis loops
(in red) before and after poling, respectively.
The fact that the hysterisis loop is not closed
isrelated to relaxation phenomena.

Further work will focus on the fabrica
tion of extended ordered arrays of ferroelec-
tric polymer nanotubes. Such structures con-
sist of perfectly aigned free-standing P(VDF-
co-TrFE) nanotubes with their open end con-
nected to a P(VDF-co-TrFE) membrane and
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Fig. 4. AFM and PFM characterization of an indi-
vidual P(VDF-co-TrFE) nanotube with a 400 nm
pore diameter. (a) AFM topography image; (b)
PFM amplitude image; (c) PFM phase image; (d)
ferroelectric hysteresis loop before (blue) and after
(red) poling. The scale bar represents 200 nm in all
the images.

the capped end pointing upward. Especially
with electrodes integrated on selected areas
such as inner and/or outer tube walls they
may be used for building blocks in minia-
turized ultrasonic sensors and piezoelectric
micro-electromechanical systems (MEMYS).
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Ultrathin strained silicon layers on insulators (sSOI) by wafer bonding
SH. Christiansen, M. Reiche, R. Sngh, |. Radu and R. Scholz
in cooperation with
D. Webb
ATMI Epitaxial Services
Mesa, AZ, USA

For more than 30 years, MOS device tech-
nologies have improved at a steady rate. A
large part of the success of the MOS tran-
sistor is due to the fact that it can be scaled
to nanoscopic dimensions (< 100 nm), which
results in higher performance without getting
to its physical limits. Transistor delay times
have decreased by more than 30% per tech-
nology generation resulting in the doubling of
microprocessor performance every two years.
This behavior is known as Moore’s law. In or-
der to maintain this pace of improvement even
in the nanotechnology regime it is not suffi-
cient just to shrink devices, but it is also re-
quired to integrate and engineer novel materi-
als and novel device structures. Among these
novel materials we find on the ITRS (interna-
tional technology road map for semiconduc-
tors) strained silicon instead of unstrained sili-
con in the device channel and silicon on insu-
lator (SOI) materials, i.e. materials where the
device channel is separated from the bulk of
the Si wafer by a buried oxide (BOX). While
strain alters the band structure of the Si in a
way that enhances carrier mobility [1], the SOI
structure provides for reduced leakage currents
through the body of the wafer and reduced ca-
pacitance [4]. In combination, i.e. in strained
silicon on insulator (sSOI) a remarkable per-
formance enhancement is obtained [2] without
any shrinkage of the transistor. This sSOI ma-
terial is targeted for future CMOS processing
and consists of a tensile strained silicon layer
of a thickness between ~ 10 nm and ~ 50
nm on a buried oxide of 100-200 nm thick-
ness on a Si (001) wafer. To obtain such sSOI
wafers, the technique of direct wafer bonding
has nowadays been established [2]. It relies on
the fact that two solids (here wafers) with suf-
ficiently flat, smooth (root mean square rough-
ness < 1 nm) and clean surfaces adhere to each

another when brought in close contact in air at
room temperature. The attraction between the
two wafers is primarily mediated through van-
der-Waals forces or hydrogen bridge bonds.
With a suitable additional annealing step the
bonding energy of the interface may reach up
to the cohesive energy of the materials.

Figure 1 shows our bonding procedure to ob-
tain sSOI. We have one oxidized Si (001)

Si substrate

graded SiGe
Siy75Geq2, H,*

Strained Si

¥—oxide

,,:]‘/

Si substrate

bonding

Fig. 1. Schematic of wafer bonding proceedure to
create sSOI: the top wafer is the device wéfer, the
bottom wafer the handle wafer.

(called handle wafer) and a second one (called
device wafer) containing the strained silicon as
the top layer, which is may be covered by a
thin oxide layer, too. A strained silicon layer
with the nanoscopic thicknesses required, at
a high degree of strain and layer thickness
uniformity throughout the entire wafer, is ob-
tained by epitaxial Si deposition (sufficiently
low thickness to avoid plastic relaxation) on a
relaxed SiGe buffer layer, which has a larger
lattice constant (depending on the SiGe-alloy
composition between 0 and 4.2%) and which
forms a so called ’virtual substrate’ together
with the Si (001) wafer. The relaxed SiGe-
buffer layer is obtained by epitaxial deposi-
tion too, however, at layer thicknesses large
enough to encourage close to 100% plastic re-
laxation. For the removal of the virtual sub-
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strate after bonding, hydrogen implantation in-
duced splitting and layer transfer is used. A
strong bond between the two wafers is formed
by a 12 h anneal at a temperature of 200 °C.
Once the bond has formed, a second higher
temperature anneal (e.g. 2 h at 500 °C) in-
duces the splitting process that separates the
bonded wafer pair parallel to the surface at a
thickness ~ 700 nm below the surface. Af-
ter splitting, the root mean square (RMS) sur-
face roughness is homogeneous over the en-
tire wafer and is of the order of 15 nm.
The total thickness variation of the transferred
layer over the entire wafer is of the same or-
der. The 700 nm thick SiGe-layer, remaining
on the bonded wafer is removed by selective
etching at room temperature using buffered
HF (5%):H;0, (31%):CH3;COOH (100%) at a
mixture of 1:2:3. Figure 2 shows cross sec-
tion transmission electron micrographs (TEM)
of the as grown wafer showing the strained
silicon layer atop the virtual substrate (C),
and the transferred strained silicon layer atop
the buried oxide after selective etching of
the virtual substrate at different magnifications
(A,B). The amorphous layer atop the strained
Si is glue from the TEM sample preparation.
Selective defect etching (modified Schimmel

Fig. 2. Cross section transmission electron micro-
graphs of the as deposited strained silicon on the
virtual substrate (Sig.72Geg.28) (C) and the strained
silicon (sSi) after selective etch removal of the vir-
tual substrate on the buried oxide (A, B), while B
shows a higher magnification of the layer.

etch [3]) indicates the threading dislocation
density of the transferred strained Si of about
10°cm~2, which is a number comparable to
that of the relaxed SiGe-layer. This means

no additional dislocations are generated by the
bonding procedure. Figure 3 shows a micro-
Raman analysis of the transferred layer. Un-
strained silicon has a characteristic Raman
peak at 520 cm~! (for reference inserted blue
in Figure 3), tensile strained silicon has a peak
at lower values. SiGe-alloy layers have peaks
depending on their composition: Si-Si reside
near 500 cm~*, Si-Ge peaks reside near 400
cm~! and Ge-Ge peaks reside near 300 cm~!
[5]. In our Raman spectrum no indication of
SiGe has been found, showing that the selec-
tive etching successfully removed the entire re-
maining virtual substrate after the layer trans-
fer process. A strained silicon peak (red) at
514 cm~! indicates strain of the order of 0.8%

[5].
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Fig. 3: UV micro-Raman analysis of the trans-
ferred strained silicon layer on buried oxide layer
(red). For reference an unstrained silicon character-
istic Raman peak (blue) is inserted. The two sharp
peaks are plasma lines from the laser.
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Polarization imprint in ordered arrays of epitaxial BaTiO3
and polycrystalline SrBi,Ta,Og ferroelectric nanostructures

W. Ma, M. Alexe and D. Hesse
in collaboration with
C. Harnagea
INRS-EMT, Université du Québec, Varennes, Québec, Canada

Future non-volatile, high-density ferroelec-
tric random access memories [1] in the Gbit
range require studies of size effects in ar-
rays of ferroelectric nanostructures with indi-
vidual structure sizes below 100 nm. Pos-
sible size effects are the loss of ferroelec-
tricity due either to depolarization fields or
to the loss of long range cooperative driving
forces, the suppression of polarization switch-
ing due to either domain pinning or to the so-
called imprint effect corresponding to a pref-
erential polarization state and an asymmetry in
the polarization hysteresis loop [2]. The re-
cent development of local piezoresponse mea-
surement techniques based on scanning force
microscopy (SFM) has enabled nanoscale in-
vestigations of polarization switching in in-
dividual ferroelectric capacitors [3]. A self-
assembled monolayer of monodisperse latex
spheres arranged in a close-packed hexago-
nal array was used as a lift-off-type deposi-
tion mask [4] for pulsed laser deposition (PLD)
of BaTiO3 (BTO) or SrBi;Ta;Og (SBT) nano-
structures. These two materials are prototypes
for perovskite and bismuth-layered perovskite
ferroeletric materials, respectively. The la-
tex monolayer was prepared on a conductive
(100)-oriented Nb-doped SrTiOj3 single crys-

Fig. 1. SEM image of a monolayer of latex spheres.

tal substrate by a spin-coating process, us-
ing commercial monodisperse polystyrene la-
tex spheres of 1 pum or 0.5 pm diameter. Fig-
ure 1 is an SEM image of a monolayer. The
bright regions correspond to stacking faults.
PLD of BaTiO3; and SBT from corresponding
ceramic targets was performed in oxygen at
1-10~° Torr at RT, using a KrF excimer laser
with an energy of 400 mJ at a repetition rate
of 1 Hz. After deposition the polystyrene latex
spheres were lifted off in methylene chloride.
Subsequently the as-deposited nanostructures
were annealed for 1 h in air at 650°C (BTO)
and 950°C (SBT), respectively.

Figure 2 shows an SEM image of part of an
SBT array obtained using a 1 um latex sphere
mask, and Fig. 3 is a corresponding AFM to-
pography image. The BaTiO3 nanostructures
are epitaxially crystallized, as can be judged

Fig. 3: AFM topography images (2 pm x 2 um) of
part of a SrBiyTapOg array in 2D and 3D view.
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from TEM images and electron diffraction pat-
terns of cross sections prepared by focussed
ion beam thinning (Fig. 4), whereas the SBT
nanostructures are polycrystalline and involve
a bottom layer of a different phase formed due
to reactive interdiffusion (Fig. 5). For more de-
tails, see refs. [5-7]. Hysteresis loops (Fig. 6)
taken by piezo-response scanning force mi-

Fig. 4. Cross section (001) dark-field TEM image
of a BTO nanostructure. Left, and inset: Electron
diffraction pattern demonstrating the epitaxy.

a

50 nm
<>

Fig. 5. Cross section TEM images of an SBT
nanostructure. (a) Bright-field image, (b) (022)spT
dark-field image.

croscopy (PFM) show a thickness-dependent
imprint effect of both the BTO and the SBT
nanostructures. Whereas the hysteresis curve
(a) of a 44 nm high BTO nanostructure (fab-
ricated from a 1 um sphere mask) is more or
less symmetric, the loops (b) and (c) of two
only 26 nm high nanostructures (fabricated
using a 0.5 um sphere mask) are shifted to-
wards the negative dss axis, i.e. are imprinted.
This effect is independent of the lateral size.

(Curve (c) was recorded from a laterally ex-
tended structure formed at a stacking fault of
the sphere mask.)

Fig. 6: PFM hysteresis loops obtained from BTO
nanostructures of different size. ds3 is the effec-
tive piezoelectric coefficient along the vertical of
the nanostructure. For curves a, b, and c, see the
text.

According to our model [2,6], the imprint
effect in the BaTiOs; nanostructures results
from a domain locking near the ferroelectric-
electrode interface, so that the nanostructures
are composed of switchable regions and of
non-switchable ones, the latter being close
to the interface with the substrate. High-
resolution TEM investigations are in progress
to evaluate any structural differences between
the volume of the nanostructures and their
near-interface regions.
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Microstructure, nanochemistry, and electronic properties
of interfacesin 4H-SIC MOS devices

E. Pippel and J. Woltersdorf
in cooperation with
H. Olafsson and E. Sveinbjornsson, Chalmers University Goteborg, Sweden

An important advantage of the semiconduc-
tor silicon carbide compared to other wide
band gap semiconductors is its native sili-
con dioxide which is readily formed in an
oxidizing ambient at elevated temperatures.
This property enables the fabrication of metal-
oxide-SiC field effect transistors (MOSFET)
similar to silicon devices. The most favorable
SiC polytype for such a device is 4H because
of its large bandgap (3.26 eV) and a bulk elec-
tron mobility of approximately 800 cm?/Vs.
However, the great potential of the n-channel
4H-SIC MOSFET devices has thus far been
hampered by an unacceptably low inversion
channel mobility which is attributed to the high
density of interface states near the SiC con-
duction band edge. Large portion of these in-
terface states of unknown origin are so called
slow states or near-interface traps (NITs) that
are not revealed by conventional capacitance-
voltage (C-V) analysis at room temperature.

The purpose of this work is to look for a
possible correlation between microscopic de-
fects at the SiO,/SiC interface and the near-
interface traps close to the 4H-SIiC conduc-
tion band edge. We combine high resolution
electron microscopy (HREM) with nanochem-
ical analyses via electron energy- loss spec-
troscopy (EELS), especially energy-loss near-
edge structures (ELNES), and energy filtered
electron microscopy (EFTEM), and we use C-
V analysis and thermal dielectric relaxation
current (TDRC) measurements — where the
majority carriers are thermally emitted from
interface traps — to investigate the electronic
peculiarities of SiO,/SiC interfaces and MOS
gate stacks typical for n-channel MOSFETS
[1]. The samples were derived from commer-
cially grown highly doped 8 degrees off-axis
n-type 4H-SiC. Fig. 1(a) shows C-V curves
from simultaneous Hi-Lo measurements using
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Fig. 1. (a) C-V measurements on n-type 4H-SiC
MOS capacitors. (b) Interface state density ex-

tracted from the dataiin (a).
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1 MHz and 1 kHz probe signals from n-type
4H-SiC MOS capacitors for a sample with dry
oxide and for a sample receiving reoxidation
anneal. The density of these interface states es-
timated from the frequency dispersion is plot-
ted in Fig. 2(b). The re- oxidation results in
a slight increase of the interface state density
near the conduction band. The C-V curves for
the re-oxidized samples are also shifted to the
right as compared to dry oxide, which is ei-
ther due to an increase in the fixed negative
charge or an increase in the density of deep
electron traps that once filled do not thermally
emit their captured electrons at room tempera-
ture within the time frame of the measurement.

The physical origin of these electron trap-
ping interface states remains unclear up to
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Fig. 22 HREM images of the SiO5/Al layer system on a 4H-SiC wafer (below; enlargements of the

indicated areas)
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Fig. 3: Electron energy loss spectra of the carbon-
K edge recorded at different places along the
SiO,/SiC interface line (cf. Fig. 2, left). The low-
est spectrum amounts to the SiC standard.

now, but the most discussed ideais these traps
being associated with electrical active carbon
clusters [2]. However, our HREM observa-
tions(cf. Fig. 2) reveal that the S O,/SiCinter-
face is abrupt, and there are no graphitic struc-
tures detected in the amorphous silicon diox-
ide or near both interfaces; also stacking faults
or other planar defects were not observed in
the SIC near the interface. Fig. 3 shows the
carbon-K energy loss edge spectra recorded
just at the SIO,/SiC interface. The spectragive
no hintsto any 7-bondingsof graphitic or other

double bonded carbon and agree well with the
carbon signalsin standard SiC, indicating that
all the carbon detected near the interface exists
in the form of SIC bonded carbon.

Altogether, the investigations show that the
NITs cannot result from carbon clusters or
graphitic regions in the SIO,/SIC interlayer
or within the SIO,. Therefore, they must be
caused presumably by intrinsic oxygen defects
extending from the interface into the oxide
layer as proposed in [3].
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The morphology of DNA-conjugated gold nanoparticles
U. Rehn and R. B. Wehrspohn

Nowadays there are many possibilities to
create nanostructures with different shapes and
from different materials. Nevertheless, the
generation of building blocks with specific ar-
chitectures and properties is still a challenge.
A promising strategy is to use artificial DNA
as linker for nanostructures. The first and ba-
sic papers in the field of DNA-linked nanopar-
ticles have been published in 1996 [1, 2]. The
main condition of the DNA-mediated link-
ing of particles with single-stranded DNA (ss-
DNA) is the specific recognition of the two ss-
DNA strands. These regocnition leads to gen-
eration of particle networks (Fig. 1).
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Fig. 1. Schematic description of the stategy to
generate particle networks with single-stranded
DNA.There are two fractions of particles. Each is
functionalized with single-stranded DNA (ssDNA).
These ssDNA strands are complementary to each
other and hybridize, when particles are mixed. As
a consequence particle networks form.

Up to now however, there is little known
about interactions between the DNA and the
particle surface, the role of the necessary
cations and related to this, the distinction be-
tween DNA-mediated and unspecific genera-
tion of particle aggregates. Further, there is
little known about the reversibility of particle
linking. Therefore we linked gold nanoparti-
cles via double-stranded DNA (dsDNA). The
use of dsDNA, which is mechanically stiffer
than ssDNA, allows the investigation of pa-
rameters influencing the particle linking as
well as interactions between DNA and the par-
ticles. This is a prerequisite for the devel-
opment of robust linker structures and reli-
able protocols for mass production. In the

following,various aspects of the morphologies
of DNA-linked gold nanoparticles will be dis-
cussed.

We coupled gold nanoparticles with diame-
ters of 20, 50 and 80 nm. Gold nanoparticles
are a well-established test system to investi-
gate DNA-linking. For the investigation of the
DNA-mediated coupling of particles, mainly
absorption spectroscopy was employed. This
allowed a non-invasive investigation of the ag-
gregates in solution. Since DNA-linker change
the distance between linked particles, the plas-
mon resonance frequency changes, too. The
successful coupling of particles leads to a red-
shift and broadening of the peak. To what ex-
tend the redshift occurs, depends on the parti-
cle diameter. The peak broadening is a result
of the generated aggregate sizes. The parti-

¢ cles were coupled with 24mer double stranded

DNA, which has an approximate length of
8nm. The DNA is functionalized with a thiol
group at both ends. The particles were mixed
with DNA. For DNA-linkage of gold particles
a salty environment is necessary. The method
of dsDNA-linking of nanoparticles is schemat-
ically illustrated in Fig. 2.

Fig. 3 shows an example for the absorp-
tion spectrum of dispersed and dsDNA-linked
20 nm gold particles. In case of dispersed par-
ticles the wavelength is 525nm and shifts to
555 nm in case of linked particles. The gener-
ated aggregates were additionally investigated

ot
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Fig. 2: Schematic description of the applied stategy
to generate particle networks. The particles were
mixed with the double-stranded DNA. The dsDNA
binds covalently via the thiol group on the surface
of the gold nanoparticles. Thisleads to the linking
of particles to a particle network.
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Fig. 3: Absorption spectra of 20 nm gold nanopar-
ticles. The dispersed particles have an absorption
maximum at 525 nm (dotted line). The absorption
maximum of dsDNA-linked particles is redshifted
to 555 nm (solid line).

by transmission electron microscopy (TEM).
The analysis yields that the number of parti-
cles in an aggregate decreases as the particle
size increases. In case of 20nm gold particles
most of the aggregates consist of 30 to 50 par-
ticles. In case of the 50 nm particles half of the
aggregates contain 10 to 29 particles and the
aggregates of 80 nm gold particles on average
contain 17 particles (Fig. 4).
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Fig. 4. Distribution of number of particles in an ag-
gregate of dsDNA-linked gold nanoparticles. With
increasing particle size, the number of particles in
an aggregat decreases.

Besides a coupling of particles with the
same diameter, the coupling of bigger and
smaller ones is also possible. Fig. 5aillus-
trates the color change of suspension contain-
ing dsDNA-linked gold nanoparticles with dif-
ferent particle diameters and different ratios
compared with the dispersed particles. The
color of the suspension of the dispersed gold
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Fig. 5. DNA-linked gold nanoparticles with dif-
ferent diameters. (&) Color change of linked gold
nanoparticles A: uncoupled colloids, B: 20 nm and
80nm, C: 50nm and 80 nm D: 20 nm and 80 nm
(different mixing ratio). (b) TEM-image of DNA-
linked 20 nm and 50 nm gold nanoparticles.

nanoparticles is red and changes in case of
coupling to pink or purple. The TEM-images
of gold nanoparticles are represented in Fig 5b.
In this case 20 nm and 50 nm gold nanoparti-
cleswere DNA-linked. Since thereisno limit-
ing factor to what extend and where the parti-
cleslink to each other, the resulting aggregates
may be ordered as well as disordered. The use
of double-stranded DNA aslinker allowsin so-
lutions with different sizes of particels addi-
tionally a coupling of same-size particles.
Besides the results presented here, it is also
necessary to pay attention on the role of the
added salt and interactions between DNA and
particles [3]. Furthermore we worked on the
evidence and reversibility of DNA-linking as
well as the different behavior of ssDNA and
dsDNA. In future we plan to connect different
nanostructures to each other via a much more
robust and selective DNA linker, whose struc-
ture isthe result of the knowledge we earned.
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M any-body effectsin nanospintronics devices
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The nanostructure physics has realized ex-
periments for important quantum effects. For
example, in a quantum dot (QD), the strong
Coulomb interaction suppresses real charge
fluctuations and thus the QD with odd num-
ber of electrons behaves as a local spin 1/2.
Then the Kondo effect [1], which is a ba-
sic concept in the field of magnetism as the
Ruderman-Kittel-Kasuya-Yosida (RKKY) in-
teraction, occurs. Recent fabrication technique
of magnetic nanostructures evolved the active
research field “spintronics” [2]. The nanospin-
tronics device possesses basic interests since
it provides a way to control the spin degrees
of freedom and can realize novel many-body
states. We analyzed the possibility of the
Kondo effect in a new geometry, a QD coupled
to two ferromagnetic leads [3]. We also the-
oretically investigated the RKKY interaction
in a semiconducting nanostructure [4], which
has not been addressed though the RKKY in-
teraction is a well established mechanism for
magnetic nanostructures [5]. Discussed many-
body effects were very recently demonstrated
experimentally [6, 7].

The Kondo effect in QD reveals itself as
the zero-bias anomaly of nonlinear differential
conductance. If two lead electrodes are spin-
polarized and their magnetizations are paral-
lel, the local spin inside the QD tends to align
to the direction of magnetizations because of
spin dependent virtual (quantum) charge fluc-
tuations [3]. Figure 1(1) shows a typical situa-
tion of QD, where a single level ¢, inside QD
laying below the left (right) electrode Fermi
energy. In such a case, an electron with ma-
jority spin inside QD can gain the kinetic en-
ergy, because it can fluctuate between leads

and the QD more than an electron with minor-
ity spin. Thus the majority spin is stabilized
just in the same case as the kinetic exchange
interaction [8] and the spin degeneracy of QD
level is lifted by Ae. The perturbative scaling
analysis indicates the spin splitting is propor-
tional to the average value of spin polarization
factors in left and right leads. The spin split-
ting quenches low energy spin flip scattering
processes when the bias voltage V' is small,
leV'| < |Ae|, and effectively splits the zero-bias
anomaly as schematically shown in Fig. 1(2).
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Fig. 1: (1) A quantum dot coupled to two fer-
romagnetic leads. (2) A schematic plot of the
zero-bias anomaly (dashed line) and split zero-bias
anomaly (solid line). The differential conductance
as a function of the applied bias voltage V' for par-
allel (a) and antiparallel (b) alignments.

Figures 1 (a) and (b) show the differential
conductance as a function of the bias voltage.
For parallel alignment, a splitting of the peak
is obtained (a). In anti-parallel alignment, the
zero-bias anomaly is recovered (b), because
the average value of spin polarization factor is
zero. Recently, the Kondo effect is observed in
single-molecule transistors. Especially, a Cgq
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molecule coupled with ferromagnetic leads [6]
confirmed our prediction.

The RKKY interaction itself has been
known from the 1950s [9]. Motivated by the
progress of nonofabrication technique in 2-
dimensional electron gas in a GaAs/AlGaAs
heterostructure, we analyzed the possibility of
the RKKY interaction in an Aharonov-Bohm
(AB) ring embedded with a QD in each arm
[inset of Fig. 2 (a)]. Because of the long Fermi
wave length and weak decay of the RKKY in-
teraction in lower dimension, it could be pos-
sible to observe RKKY interaction. Actually,
the RKKY interaction has been demonstrated
for two QDs coupled indirectly thorough an
open QD [7].

For the ring geometry, an electron wave
function splits into two ways and acquires the
phase during the propagation for each path,
and then interferes with itself. When the mag-
netic field is applied, an additional phase ¢ re-
lated with the magnetic flux is counted when
an electron goes round the ring. Then the in-
terference effect and consequently the conduc-
tance depends on the flux (AB effect). The flux
also can control the RKKY interaction, be-
cause the particle-hole excitations enclose the
flux [inset of Fig. 2 (a)].

The flux dependent RKKY interaction can
entangle two QD spins and the spin state de-
pends on the flux. Then it also affects the con-
ductance. Panels (a) and (b) are the ¢ depen-
dent conductance for ferromagnetic (F) and
anti-ferromagnetic (AF) coupling cases. At
zero or one flux, the maximum interaction is
induced because of the constructive interfer-
ence. For F coupling case, a triplet state is
formed at low temperature and the conduc-
tance is enhanced by Kondo correlations. For
AF coupling case, at low temperature, the sin-
glet is formed and the conductance is sup-
pressed. At half flux, the RKKY interac-
tion is switched off by the destructive interfer-
ence. Surprisingly the maximum is observed
for both panels where, usually, we expect the
suppression of the conductance. By combin-
ing above behaviors, for AF coupling case, the
phase of AB oscillations is shifted by =, and

for F coupling case, an additional maximum
appears at half-integer values of the flux. Such
characteristic behavior will be a clear evidence
of the RKKY interaction in our system.

— 1 T
- @ —— TD=540°

Fig. 2. Inset of panel (a): Aharonov-Bohm ring
embedded with one QD (denoted by 1 or 2) in each
arm and the flux dependent particle-hole excitation.
Flux dependent conductance for (a) ferromagnetic
and (b) antiferromagnetic coupling cases.

Overall, we investigated many-body effects
in nanostructure devices which can be applied
to the future nanospintronics devices.
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Ultrafast control of electronic motion in semiconductor quantum wells

A. Matos-Abiague and J. Berakdar

The time-dependent electric field in a sub-
picosecond unipolar electromagnetic pulse re-
sembles one-half of an optical field cycle in
an electromagnetic wave, therefore such pulses
are referred to as “half-cycle” pulses (HCPSs)
[1]. For a freely propagating electromag-
netic wave the time integral over the electric
field F(¢) vanishes. Therefore, an HCP is in
fact a strongly asymmetric mono-cycle pulse
(cf. Fig. 1 b) consisting of a very short strong
half-cycle with a duration ¢, followed by a
much slower half-cycle of an opposite polar-
ity and a much smaller amplitude (the tail of
the HCP). Typical pulse amplitude asymme-
try is 13:1 [1]. The interaction of HCPs with
charge carriers is entirely different from that
of continuous wave (cw) lasers: if the round-
trip time of a confined electron is longer that
the duration ¢, of the HCP, the electron-HCP
interaction can be viewed classically as an im-
pulsive “kick” received by the charge carrier
[2]. The amount of the kick (the momentum
change) is given, in atomic units, by Ap =
— Jé4 F(t)dt. Quantum mechanically, subject-
ing an electron to an HCP results in a linear
transformation of the momentum space wave
function in the direction of the kick, ¥(p) —
\I/(p + Ap). In the configuration space, ap-
plying an HCP phase-shifts the electron wave
function as ¥(r) — W(r)e *APT. The weak

300 @71 — 4 (b)
_ =
B 200 = .
e =
m -
100 111,
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Fig. 1: (a) Electron confining potential: the central
barrier hight is ~ 240 meV. The wells and barrier
widths are ~ 50 A and ~ 60 A, respectively. (b)
The electric field amplitude vs. time for a typical
sequence of HCPs. .

tail of the HCP acts as an offset dc field that
hardly affects the electron dynamics. From
this scenario of the electron-HCP interaction
one may expect that the position and the mo-
mentum of a given electronic distribution can
be, to a certain degree, controlled and manipu-
lated by applying a sequence of kicks with ap-
propriate relative strengths, delays, and direc-
tions. Such HCP trains are feasible nowadays
[3]. Recently, we have demonstrated [4] that
using a train of HCPs allows a coherent con-
trol, on the subpicosecond scale, of the elec-
tronic motion in a Al,Ga;_,As based double
quantum well. Such a possibility is desirable
technologically, e.g., for the design of ultrafast
switches or for the construction and control of
guantum logic states (e.g., one associates 1 or
0 with the states where the electron is in the
left or the right well, respectively (cf. Fig.1a)).

Theoretically, one considers a conduction
electron confined in a typical Al,Ga;_,As
based double quantum well depicted in
Fig. 1(a). Within the parabolic band and the
effective mass approximations (the effective
mass m* = 0.067mg is assumed constant
throughout the heterostructure), the Hamilto-
nian describing the system is

H(t)=Ho+ Veony + V(z,t) , (1)
where H, is the bare Hamiltonian, V., refers
to the confinement potential (cf. Fig. 1 a) and
V' (z, t) stands for the coupling of the electron
to the pulses. As shown below a typical lo-
calization time is ~ 132 fs which is well be-
low the typical time scale for the elastic scat-
tering and electron-phonon interaction (several
picoseconds) in high quality Ga(Al)As-GaAs
heterostructures with typical electron concen-
trations [6]. Therefore, these effects are sub-
sidiary for the localization process. The elec-
tron coupling to the sequence of (Gaussian-
like shaped) HCPs is modelled by the time-
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Fig. 2: (a) Pr, vs. time and peak amplitude F,,,, of
the auxiliary pulse. Upon a time delay = = 220 fs
after F,,.. we apply a quasiperiodic train of HCPs
with peak amplitudes Fj, = 85 kV/cm (see text for
details). (b) acutin (a) at F,,. = 42.5 kV/icm .

dependent potential

N-1

Vi) =z Y (er<—°—>> ©
k=0

where o characterizes the width of the pulses,
to corresponds to the time at which the first
applied pulse is centered, 7' is the time be-
tween consecutive pulses, N is the number of
applied pulses, and F}, is related to the am-
plitude of the k-th pulse. The time-dependent
Schrddinger equation (1) is solved numerically
using a fast-Fourier-transform based numerical
method for the time propagation of the initial
wave function. Having determined the time-
dependent wave function ¥(z,t), we calcu-
late the time-dependent probability [P (t) =
J° U*(x, 1)U (x, t)dz] and the time averaged
probability [(P.). = I [7 P.(t)dt] of finding
the electron in the left well. All the calcu-
lations were performed with ¢ = 10 fs, the
first pulse was centered at t, = 40 fs, and the
period was taken as 7" = 100 fs. Using an
analytical two-level system (TLS) it has been
possible to establish a guiding model to deter-
mine the parameters of the pulses that are ap-
propriate for achieving a maximal, sustainable
localization P (t) of the electrons [4]. With

the aid of the predictions delivered by the TLS
model we identified the physical scenario and
the pulses appropriate for an effecient local-
ization: maximal localization is achieved if an
auxiliary HCP of a strength F,,. is applied,
followed, after an appropriate time delay 7, by
a quasi periodic train of HCPs. In effect, the
first pulse pushes the electron into the left well
and the subsequent HCPs train keeps the parti-
cle localized in that well by “kicking” it back
at the time when it starts tunnelling to the sec-
ond well. This situation in illustrated by Fig.2
which shows full numerical results including
the complete spectrum. Fig. 2 evidences that a
strong localization of an initially delocalized
state can be achieved in approximately hun-
dred femtoseconds. This finding is in sharp
contrast to the case when cw lasers are used
as driving fields [5]; there it has not been pos-
sible to achieve such a strong localization and,
in addition, the time needed to achieve elec-
tron localization was found to be on the order
of few picoseconds [5]. Furthermore, as clear
from Fig. 2(a) the localization is robust to con-
siderable changes in the field strength which
makes the present control scheme a good can-
didate for applications, such as the design of
electro-optical devices and ultrafast switches.
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Self-interaction correction in multiple scattering theory: Application to cerium
A. Ernst
in collaboration with
M. Liders, Z. Szotek, A. Svane, W. M. Temmerman
Daresbury Laboratory, UK
B. L. Gyorffy
University of Bristol, UK
M. Dane, D. Kodderitzsch, W. Hergert
Martin-Luther-Universitat Halle-Wittenberg

The self-interaction corrected local spin
density (SIC-LSD) approximation [1, 2] has
proved to be a useful scheme to describe
static correlations in strongly correlated elec-
tron systems. In particular, it can determine
whether an electron is delocalized or localized,
i.e. whether its orbital is part of the valence
states or not. This leads to a determination of
the number of valence states and a nominal va-
lence, as demonstrated by numerous calcula-
tions on rare earths, actinides, transition metal
oxides, including the parent compounds of the
high T. materials and the CMR materials.

The full SIC-LSD scheme is unfortunately
difficult to implement. This is due to the re-
peated transformations from reciprocal space
(k-space) to real space to evaluate the self-
interaction potential and the back transforma-
tions to k-space to solve the bandstructure
problem. So far most applications of the full
SIC formalism have been implemented in the
LMTO-ASA band structure method [3]. A
simpler scheme could lead to new functional-
ity and applications such as full potential or
an alloy description with the coherent poten-
tial approximation (CPA) [4, 5].

Motivated by these aims we have developed
a new single-site SIC-LSD approach [6], re-
ferred to as local self-interaction correction
(LSIC) formalism, which is an approximation
to the full approach, but implemented in the
multiple scattering theory. It is based on the
experience with the full SIC-LSD formalism
showing that to better than 98% the electron
is localized on the site under consideration. A
localized state has a very sharp resonance in
its phase shift, associated with a large Wigner-
delay time on a particular site. This allows us
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Fig. 1: Calculated isotherms for the temperatures
T=0, 200, 400, 600, 800, 1000, 1200, 1400, and,
1600K. The color indicates the fraction of localized
electrons; blueisall localized (y-phase) and red is
all delocalized (a-phase).

to make a single-site approximation to deter-
mine the SIC charge density and the SIC po-
tential.

One of the advantages of the multiple scat-
tering implementation of the SIC-LSD for-
malism is that it can be easily generalized to
include the coherent potential approximation,
[4, 5] extending the range of applications to
random alloys. In addition, one can use it to
treat static correlations beyond LSD by study-
ing pseudoalloys whose constituents are com-
posed e.g. of two different states of a given
system: one delocalized, described by the LSD
potential, and another localized, correspond-
ing to the SIC-LSD potential. Combined with
the DLM formalism for spin-fluctuations [7],
this allows also for different orientations of the
local moments of the constituents involved.

We have applied the SIC multiple scatter-
ing scheme in its CPA extension to the o — ~

56



Selected Results

phase transition in Ce. Ce, being the first ele-
ment containing an f electron, has an interest-
ing phase diagram, showing, in particular, the
iso-structural (fcc-fcc) o — ~ phase transition,
which is associated with a 15 — 17% volume
collapse and a quenching of the magnetic mo-
ment. The low-pressure ~-phase shows a lo-
cal magnetic moment, and is associated with
a trivalent configuration of Ce. At the tem-
peratures in which the v-phase is accessible, it
is in a paramagnetic disordered local moment
state. By increasing the pressure, the material
first transforms into the a-phase, which is indi-
cated to be an intermediate valence state with
quenched magnetic moment. With increas-
ing temperature, the a-phase transition shifts
to higher pressures, ending in a critical point
(600K, 20 kbar), above which there is a con-
tinuous crossover between the two phases. In
order to determine the ground state configura-
tion of Ce at the given volume, we have cal-
culated the total energies for different volumes
using the LDA for «a-phase and the SIC for-
malism with correcting one f-electron, occu-
pying in sequence all possible f-states, for the
~-phase. The calculated ground state prop-
erties of Ce are generally in good agreement
with experiments, demonstrating the applica-
bility of the SIC formalism. At finite temper-
atures we describe Ce as a pseudo-alloy of «
and ~-Ce atoms. The calculated isotherms of
Ce are displayed in figure 1. It can be seen that
the average valence, close to the coexistence
line, gradually changes with increasing tem-
perature. Above the critical temperature, the
valence changes continuously from trivalent to
tetravalent with increasing pressure. In figure 2
we show the phase diagram, calculated from
the free energies of the o — y-pseudo-alloy. It
can clearly be seen in the figure how the tran-
sition becomes continuous above the critical
temperature. The slope of the phase separation
line is in very good agreement with the exper-
iment. The critical temperature overestimates
the experimental one by a factor of two, which
is still reasonable considering that the critical
temperature is very sensitive to various details
of the calculation.
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Fig. 2. Phase diagram obtained for the pseudoalloy,
composed of a- and y-Ce. The crosses indicate the
calculated and experimental critical points.

The SIC multiple scattering formalism
makes it possible to describe the ground state
properties of a wide range of materials with
localized electrons. In combination with the
CPA it provides the basis for future develop-
ments, including a new dynamical mean field
approach, which might be able to describe
many-body effects such as the Kondo screen-
ing of local moments at low temperature.
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Topological Hall effect in magnetic nanostructures
P. Bruno, V. K. Dugaev, M. Taillefumier

Possible physical mechanisms of anomalous
Hall effect (AHE) in ferromagnets have at-
tracted the attention of theorists for almost half
a century [1] but the origin of AHE is still the
subject of intensive dicussions [2]. Recently,
some new important ideas have been brought
into this field [3, 4, 6] relating the AHE to the
topology of magnetization profile and to the
Berry phase of electrons moving adiabatically
in the inhomogeneous magnetic media. How-
ever, several key points of the topology-based
analysis have been unclear like, for example,
the role of spin-orbit (SO) interaction. In all
previous theories including the chirality mech-
anism of AHE, the SO interaction was a nec-
essary element.

We develop a new theory of the topologi-
cal Hall effect (THE) [7] induced by the Berry
phase of electrons or holes moving adiabati-
cally in an inhomogeneous ferromagnet with
nontrivial topology of the magnetization pro-
file. We show that the Hall effect is nonvanish-
ing even in the absence of SO interaction, and
this effect has a purely topological origin. To
discriminate the proposed mechanism of THE
from any other mechanisms we suggest the de-
sign of a nanostructure with fully controllable
parameters. The structure we propose consists
of a periodic lattice of magnetic nanocylinders
[8] on top of two-dimensional electron (hole)
gas (2DEG) in the diluted magnetic semicon-
ductor (DMS), see Fig. 1. Our main idea is
to create the magnetization profile in the DMS
in accordance with the orientation of stray field
penetrating into DMS from the magnetic cylin-
ders.

The starting point of our theoretical con-
sideration is the Hamiltonian of a 2DEG in a
smoothly varying magnetization field M(r)

(1)

where the first term corresponds to the Hamil-
tonian of free electron gas, and g is the cou-
pling constant. We assume that the amplitude

Fig. 1: The proposed structure consisting of a tri-
angular lattice of magnetic nanocylinders on top of
2D diluted magnetic semiconductor.

of magnetization is constant, M(r) = M n(r),
and that the 3D unit vector n(r) is a slowly
varying function of coordinates. By apply-

lO.‘l

0d

Fig. 2: Distribution of the z-component of dipo-
lar field B/4mw M, inside the semiconductor film
for the triangular lattice of magnetic nanocylinders.
The black solid circles are the lines of B, = 0.
Dashed lines correspond to the lines with B, = 0
under an external field Beyt /47 Mg = +0.058.

ing the local transformation of the Hamilto-
nian to the frame with quantization axis along
the magnetization vector in each point of the
space, in the adiabatic regime corresponding
to a small rotation angle at the wavelength of
electrons, we find that the system described by
Hamiltonian (1) is equivalent to the 2DEG in
homogenous magnetization, with an additional
topological gauge field acting with the oppo-
site sign on the spin up and down electrons.
The topological field can be calculated using
the magnetization profile M(r). This field acts
on the carriers like a magnetic field via the
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corresponding Lorenz force. The crucial find-
ing of the theoretical analysis is that the aver-
age topological field is determined onIy by the
topology of magnetization profile M(r

Fig. 3: Topological field B:(r) (in units of ¢q per
unit cell area) for the triangular lattice of magnetic
nanocylinders. Black lines correspond to B; = 0.

We calculated the magnetic field profile for
the structure presented un Fig. 1. This field
penetrates into DMS with a large density of
magnetic impurities polarizing them in corre-
spondence to the local dipolar field. The dis-
tribution of the field inside the semiconductor
is shown in Fig. 2. The topological field B, is
related to the magnetization [7]

bo

B, ==
P 4r

EpvX Ty (0xn)) (8yn,\), (2)
where ¢, is the magnetic flux quantum, and
€. 1S the unit antisymmetric tensor. Using
the results of our calculations of the dipolar
field profile and Eq. (2), we found the topolog-
ical field, which is presented in Fig. 3. For the
structure with a triangular lattice of magnetic
cylinders, the flux of topological field per unit
cell equals to ¢y. Thus, the average field B,
does not vanish producing the Hall current.

If we apply an external magnetic field per-
pendicular to the DMS plane, it affects the
topology of magnetization, and a new effect
can be observed: the Hall conductivity vs.
magnetic field reveals a nontrivial dependence
at small magnetic fields (Fig. 4). In this fig-
ure, the sharp jumps correspond to the adia-
batic limit but the real curve is smooth depend-
ing on the deviation from the adiabaticity. Us-
ing the typical parameters of the nanocylinder

lattice and CdMnSe semiconductor, we ana-
lyzed the possibility to observe the THE for
the DMS with hole density n, = 10'' cm~2 at
T = 4.2 K. We found that the adiabaticity con-
dition is fulfilled (the corresponding parameter
iISA =¢/(2gMkr€) ~ 0.04, where ¢ is of the
order of the magnetic lattice constant).

Oy (B)0yy

//|/B

_ BZU B,
B, R

Fig. 4. Hall conductivity vs. external magnetic
field (schematically). The slope corresponds to the
contribution of the normal Hall effect; o0 , Is the
Hall conductivity corresponding to a topologlcal
flux per unit cell equal to ¢.

In conclusion, we demonstrated that the
topological Hall effect can be observed in suit-
ably chosen nanostructures, and that its strik-
ing behavior under an external magnetic field
provides an unambiguous experimental signa-
ture of the THE.
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Scientific staff and guests

Abrudan, R. since February
Magnetic properties of oxidic interfaces

Alexe, M.
Ferroelectric nanostructures and thin films; direct wafer bonding and layer transfer

Bagrets, A. until December
First-principles theory of nanowires

Bao, D. 6 months
Microstructure and electrical properties of ferroelectric multilayered thin films

Barthel, .
Preparation of ultrathin magnetic film systems by MBE and PLD

Bartsch, M.
Microprocesses of plastic deformation

Berakdar, J.
Electron correlation in solids

Berger, A.
Reaction kinetics in preceramic polymers

Bisio, F. 2 months
Optical surface second harmonic generation, time-resolved two-photon photoemission

Bouhassoune, M.
Ab-initio investigations of ferromagnetic/oxidic interfaces

Breitenstein, O.
Thermographic studies of semiconductors, investigation of defects in solar cells, electrical
measurements on nanowires

Buonassisi, A. May — August
Investigation of defects in solar cells

Chelaru, L. I. until December
Photoemission microscopy, low-energy electron microscopy

Choi, J. until February
Self-organized structures in porous alumina

Christiansen, S. H.
Nanoscopic semiconductor layers and structures
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Chu, M.-W. until January
Microstructure and properties of ferroelectric films, multilayers and mesoscopic structures
Cirlin, G. March — June
MBE growth of Si/Ge and InAs/GaAs structures

Daub, M. since January
Magnetic nanostructures for applications in biotechnology

Dietzsch, C.

High voltage electron microscopy, image analysis, dislocation structures

Dugaev, V.

Weak localization in ferromagnets

Edelmann, F. since September
Characterization of amorphous Si-layers in photovoltaics

Elhajal, M. since March

First-principles study of magnetic excitations in complex systems. Methods development
and applications

Ernst, A.
First-principles study of surfaces and interfaces

Etzkorn, M. 10 months
Surface spin wave excitation by electrons

Fan, H.
Nanowire growth

Fecioru, A.
DLTS characterization of bonded semiconductor interfaces

Fleischer, F.
Pulsed laser deposition of nanowires

Franta, J. until June
Time-resolved two-photon photoemission, optical second harmonic generation

Fukumoto, K.
Photoemission microscopy and spectroscopy

Gai, Z. since May
Scanning electron microscopy with polarization analysis

Galanakis, 1. July — August
Theory of magnetism

Gao, C. L.

Spin-polarized STM

Geppert, T. M.
Photonic crystal gas sensors based on macroporous silicon, IOSOI photonic crystals

Gerth, G.
Real structure of semiconductors, silicon MBE
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Goring, P
Nanoporous structures for biotechnology

Craff, A. until September
Solid state reactions on the nanometer scale

Ha, J. K. until January
Study of magnetic configurations and magnetization processes in submicron ferromagnetic
elements using finite-element micromagnetic technique

Hahnel, A.
Nanokinetics of Si-C-O systems

Heitmann, J. until December
Si nanostructures, optical characterization

Hejjo Al-Rifai, M. until July
Lock-in thermography on solar cells

Henk, J.
Ab initio theory of scanning tunneling microscopy

Hertel, R.
Micromagnetism, finite-element modeling of magnetic structures and magnetization pro-
cesses

Hesse, D.
Ferroelectric thin films and nanostructures, solid state reactions on the nanometer scale

Hillebrand, R.
Computations concerning photonic crystals

Hoche, H.
UHV cantilever magnetometry

Hofmeister, H.
Nanoparticles

Hohlbein, J. 11 months
Protein folding in artificial cavities

Huang, R. since September
Elastic deformation at surfaces

Hiinlich, K. since January
Correlation spectroscopy

Jamois, C. until August
Silicon-based photonic crystal slabs

Janke-Gilman, N. until August
Spin-polarized scanning tunneling microscopy

Ji, R. since March
Lithographically-controlled growth of porous alumina
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Kabachnik, N. until February
Dynamics and correlation on the atomic scale

Karas, P until May
First-principles study of surfaces and interfaces

Kastner, G.
Theoretical investigation of internal strains in nanowires

Kerherve, G. until January
Coincidence spectroscopy at surfaces

Kidun, O.
Electronic correlations in nanostructures

Kipke, A.
Magnetic resonance studies at silver-doped soda-lime glasses of varying iron content

Knez, M.
Synthesis, functionalization and characterization of nanowires

Kolb, F. M.
Nanowire growth

Kuch, W.
Magnetic dichroism, photoemission microscopy, photoelectron spectroscopy

Kudrnovsky, J. April — June
First-principles studies of magnetism

Kuhlmann, V.
Development of empirical potentials for molecular dynamics simulations of bonded inter-
faces

Kumar, A. P S. until May
Spin-polarized electron energy loss spectroscopy and hot-electron magnetotransport in
spin-valve transistors

Kurochkina, E. May — July
Magnetic nanoclusters on surfaces

Laref, A. until May
Electronic properties of surfaces and interfaces of d and f transition metals

Ledig, L. until April
Plastic deformation of quasicrystals

Lee, S. K.
Structure-property relations of complex oxide thin films

Lee, W.
Electrodeposition of semiconductor nanowires

Lin, M.-T. July — August
Stress measurements of antiferromagnetic layers
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Lisca, M. 6 months
Characterization of high-k dielectric and ferroelectric films

Liu, C.
Preparation of magnetic nanostructures by organic patterning

Liu, Z. January — September
Photoemission microscopy, antiferromagnetic thin films

Long, L. until December
PEW and SOI wafer bonding material based photosensors

Lotnyk, A. since April
Solid state reactions in electroceramic systems

Lu, T
Excitation and transport of carriers in size-controlled silicon nanocrystals

Lu, Y. until March
Nuclear resonant scattering on Fe-layers on Cu(001) grown by pulsed laser deposition

Luo, F. since October
Growth of magnetic nanostructures by pulsed laser deposition

Luo, Y.
Tunable photonic crystals, complex one-dimensional nanostructures

Matos Abiague, A.
Theory of nano-scale optoelectronic devices

Matthias, S.
Ratchet systems and 3-D photonic crystals based on macroporous silicon

Mereu, B.
Integration of very high-k dielectrics with silicon technology

Messerschmidt, U.
Microprocesses of plastic deformation

Metalidis, G.
Electronic transport in mesoscopic systems

Meyerheim, H. L.
Growth, structure and magnetism of metal-metal and metal-oxide interfaces

Milenin, A.
Development of plasma processes for the patterning of nanostructures

Miiller, F.
Porous materials

Navas, D. 5 months
Electrodeposition of ferromagnetic nanowires

Negulyaev, N. since September
Atomic nanostructures stabilized by surface-state electrons: Kinetic Monte Carlo simula-
tions based on input from density functional theory
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Scientific staff and guests Personnel

Niebergall, L. since January
Quantum electron confinement in metal nanostructures

Nielsch, K.

Multifunctional nanotubes and nanowires

Nyvlt, M.

Optical surface second harmonic generation, time-resolved two-photon photoemission
Pan, W. until August
Stress measurements during surface alloy formation

Pervak, V. March — May
Femtosecond laser spectroscopy

Pintilie, L.

Characterization of ferroelectric thin films

Pippel, E.
High resolution and analytical electron microscopy, ELNES, EFTEM

Polok, M. since April
Correlation between magnetism, structure and topology of thin films

Ponomareva, |. August — September
Nonequilibrium transport in nano-size materials

Popescu, R.
Surface X-ray diffraction analysis on ultra-thin films

Przybylski, M.
Correlation between magnetism, structure and topology of thin films; Fe-based spin aligners
epitaxially grown on semiconducting substrates

Radu, I.
Layer splitting by ion implantation and direct wafer bonding

Rakotoniaina, P
Investigation of defects in solar cells

Rehn, U.

Bioconjugated metal nanoparticles

Reiche, M.

Wafer bonding

Reischer, F.

Interlayer design in metal matrix composites
Richter, S.

Optically active elements in photonic crystals
Rico Hernandez, M. until March
Layer transfer and wafer bonding

Sander, D.

Mechanical stress, magnetostriction, and magnetic anisotropy of ferromagnetic layers
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Personnel Scientific staff and guests

Sandratskii, L.
First-principles investigations of magnetic materials

Sasioglu, E.
First-principles calculation of exchange interactions and Curie temperature of complex mag-
netic systems

Scheerschmidt, K.
Interfaces: Molecular dynamics simulation of structures and inverse object retrieval

Schicke, K.-D.
Metal particles in glass

Schlickum, U. 11 months
Spin-polarized STM

Schlitt, St. since February
Polymere Nanoréhrchen

Schmidt, V.
Semiconductor nanowires

Schneider, R.
Nanoparticles in glasses

Scholz, R.
TEM of interfaces, multilayers and nanomaterials

Schubert, L.
Growth and properties of thin InAs layers on Si

Senz, S.
UHV wafer bonding, spin-valve transistor, semiconductor nanowires

Shen, J. since February
CVD growth of Si nanocrystals

Shi, Y. since February
Correlation between magnetism, structure and topology of thin films

Singh, R. since January
Fabrication and characterization of nanomechanical cantilevers through wafer bonding and
SOl approaches

Slowik, B. until April
Spin-polarized scanning tunneling microscopy

Sokolov, L. since September
The influence of submonolayers of carbon on the Stranski-Krastanov growth of SiGe layers

Sommerlatte, . since September
Fabrication of thermoelectric nanowires

Soyka, O. since March
Surface X-ray diffraction
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Steinhart, M.
Complex one-dimensional nanostructures, structure formation in one-dimensional confine-
ment

Stepanyuk, V. S.
Magnetic nanostructures

Sun, Y. since April
Block copolymer nanowires

Sun, Yan since September
Introduction to the electron beam lithography

Sundermann, A. since January
Molecular design of precursors, band structure calculations for ELNES interpretations, mod-
elling of reaction kinetics

Taillefumier, M.
Berry phase and Hall effect in nanostructures

Talalaev, V.
Optical properties of Ge and Si nanoclusters

Tang, W.
Surface spin wave excitation by electron energy loss spectroscopy

Tian, Z. since August
Surface magnon spectroscopy

Tieg, C.
Spin-resolved photoelectron spectroscopy, photoelectron diffraction

Tonkikh, A. 4 months
MBE-growth of SiGe islands

Tusche, C. since April
Growth, structure and magnetism of metal-oxide interfaces

Utsumi, Y. until June
Theoretical study of the microscopic mechanism of spin transfer torque

Vollmer, R.
Spin-polarized electron energy loss spectroscopy

Wang, S.
Spin-resolved photoelectron spectroscopy, photoelectron diffraction

Wang, W. until March
Epitaxial growth of half-metallic thin films by pulsed laser deposition

Wasniowska, M.
Spin-polarized scanning tunneling spectroscopy

Werner, M.
TEM of multicrystalline materials for solar cells
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Werner, P
High resolution electron microscopy, nanostructures in semiconductor materials, growth of
Si-heterostructures

Winkelmann, A. since March
Magnetooptic Kerr effect studies of thin films

Winkler, C.
Low energy electron coincidence spectroscopy

Woltersdorf, J.
Optimization of interfaces and nanokinetics of metallic and ceramic systems

Wu, Ch. July — September
Spin-polarized STM on antiferromagnets

Wulfhekel, W.
Spin-polarized STM, spin-polarized transport and magnetoelectronics

Yamasaki, A. since September
Spin-polarized STM on iron

Yan, L. until August
Correlation between magnetism, structure and topology of thin films

Yu, G. until March
Chemical and magnetic characterization of FM/NiO interfaces

Yu, J. March — September
Electroceramic nanopowders

Zacharias, M.
Si-based photonic structures and nanocrystals

Zakharov, N.
(HR)TEM investigations of nanostructures

Zhang, L. since June
Spin polarized scanning electron microscopy

Zhang, Y. since August
Surface magnon spectroscopy

Zhao, H. July — September
Study of surface magnons on Co films

Zhao, L.

One-dimensional compound semiconductor nanostructures

Zhu, X.

TEM of ferroelectric thin films and multilayers

Zschech, D.

Lithographic polymer templates for ordered porous alumina

Zukrowski, J. since April
Growth of ultrathin magnetic films
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Scientists from abroad Personnel

Scientists from abroad

Country Number
PR China 21
Russia 12
Romania
Poland

Czech Republic
France
Ukraine
Japan

Korea

Taiwan

India

Spain

USA

Algeria
Belgium
Croatia

Cuba

Italy
Madagascar
Morocco
New Zealand
Syria

Turkey

NeJ

_ e, NN NN NN W W W BB G

Third-party funds

BMBF Projects

Bruno, P

Spinelektronik in Halbleitern, Teilvorhaben: Theoretische Untersuchung verdiinnter mag-
netischer Halbleiter

term of contract: 01.03.2002 — 28.02.2005

funding: EUR 267 000

Bruno, P

Elektronenkorrelation und Dissipationsprozesse in Halbleiterquantenstrukturen, Theo-
rie des spinabhdngigen Elektronentransports in auf lll-V-Halbleitern basierenden Spin-
Elektronik-Systemen

term of contract: 01.01.2000 - 30.06.2004

funding: DEM 377 344
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Personnel Third-party funds

Kirschner, .

Detektor fiir die Abbildung magnetischer Nanostrukturen im UHV SEM
term of contract: 01.04.1999 — 30.04.2004

funding: EUR 494 810

Kirschner, .

Struktur, Magnetismus und spinpolarisierter Transport in FM/SC Heterostrukturen
term of contract: 01.10.2002 — 30.09.2005

funding: EUR 17 492

Kuch, W.

Unterauftragnehmer im Projekt: Zeit- und lagenaufgeldste Magnetisierungsdynamik in
magnetischen Mehrschichtsystemen

term of contract: 01.07.2004 — 30.06.2007

funding: 1 scientific coworker

Kuch, W.

Elementspezifische Abbildung magnetischer Domédnen in gekoppelten magnetischen
Diinnschichtsystemen

term of contract: 01.04.2001 — 31.03.2004

funding: DEM 171 400

Nielsch, K.

Multifunktionale Nanostidbe und Nanorohren
term of contract: 01.10.2003 — 30.09.2008
funding: EUR 1 741 171

Reiche, M.

Mikrosystembaustein zur intelligenten Ansteuerung von Motoren - MIBAUM, Teilvorhaben:
Charakterisierung von Substraten fiir intelligente Motorsteuerungen

term of contract: 01.01.2001 - 31.07.2004

funding: EUR 180 664

Wehrspohn, R. B.

Nanobiotechnologie-Verbundprojekt der Westfdlischen Wilhems-Universitit Minster,
High-throughput Analyseverfahren zum Screening des Metabolit- und Pharmakatransports
tber die Blut-Liquor-Schranke auf Basis geordneter Nanoporen

term of contract: 01.11.2001 — 31.10.2005

funding: EUR 289 251

Wehrspohn, R. B.

Planare photonische Kristalle in Materialsystemen mit hohem Brechzahlkontrast fiir die
Telekommunikation, Herstellung von photonischen Kristall-Komponenten fiir die Disper-
sionskompensation auf SOI Basis

term of contract: 01.02.2002 - 31.01.2005

funding: EUR 545 548
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Third-party funds Personnel

DFG Projects

Ernst, A.

Forschergruppe Oxidische Grenzfldchen, Teilprojekt B 3: Oxid-Ferromagnet-Grenzflichen
fir die Magnetoelektronik

term of contract: 01.07.2004 — 30.06.2005

funding: 1 scientific coworker BAT-O lla

Hesse, D.

Forschergruppe Oxidische Grenzfldchen, Teilprojekt B 1: Einfluf innerer Grenzflachen auf
die Umschaltdynamik ferroelektrischer Oxidschichten

term of contract: 01.01.2003 — 31.12.2003

funding: 1 scientific coworker BAT-O lla/2

Hesse, D.

Forschergruppe Oxidische Grenzflichen, Teilprojekt B 1: Einfluls innerer Grenzflachen auf
die Umschaltdynamik ferroelektrischer Multilagen

term of contract: 01.01.2004 — 31.12.2005

funding: 1 scientific coworker BAT-O lla 3/4, 1 scientific coworker BAT-O lla/2

Kuch, W.

Forschergruppe Oxidische Grenzflichen, Teilprojekt A 10: Rontgenabsorptionsspek-
troskopie von magnetischen Metall-/antiferromagnetischen Oxid-Grenzflachen

term of contract: 01.01.2004 - 31.12.2005

funding: 1 scientific coworker BAT-O lla 3/4

Messerschmidt, U.

Quasikristalle: Struktur und physikalische Eigenschaften; Plastische Verformung von Ein-
Quasikristallen

term of contract: 01.09.2001 — 30.04.2004

funding: 1 scientific coworker BAT-O lla for 22 months

Meyerheim, H. L.

Forschergruppe Oxidische Grenzflachen, Teilprojekt A 6: Magnetische, strukturelle und
chemische Eigenschaften oxidischer Grenzflichen und Filme

term of contract: 16.04.2004 — 15.04.2006

funding: 1 scientific coworker BAT-O lla 3/4

Sandratskii, L. M.

Schwerpunktprogramm: Moderne und universelle first-principles Methoden fiir Mehrelek-
tronensysteme in Chemie und Physik, Thema: First-principles method for the calculation of
magnons in real materials

term of contract: 01.03.2004 — 31.08.2005

funding: 1 scientific coworker BAT-O lla

Steinhart, M.

Schwerpunktprogramm: Nanodrdhte und Nanordhren - Von kontrollierter Synthese zur
Funktion, Thema: Coumpound semiconductor 1D nanostructures by template wetting
term of contract: 01.06.2004 — 31.05.2006

funding: 1 scientific coworker BAT-O lla/2 for two years
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Personnel Third-party funds

Stepanyuk, V. S.

Magnetism, structure and interactions on the atomic scale: Supported metal clusters on
metal surfaces

term of contract: 01.01.2004 — 31.12.2005

funding: 1 scientific coworker BAT-O lla 3/4, EUR 1 500 other costs

Stepanyuk, V. S.

Schwerpunktprogramm: Nanodrdhte und Nanordhren - Von kontrollierter Synthese zur
Funktion, Thema: Structure, electronic and magnetic properties of metal nanowires

term of contract: 01.06.2004 — 31.05.2006

funding: 1 scientific coworker BAT-O lla/2

Woltersdorf, J.

Optimierung von Metallmatrix-Verbundstoffen durch Grenzschichtdesign
term of contract: 01.08.2004 — 31.07.2006

funding: 1 scientific coworker BAT-O lla

Woltersdorf, J.

Optimierung von Metallmatrix-Verbundwerkstoffen durch Grenzschichtdesign
term of contract: 01.04.2002 — 31.03.2005

funding: 1 scientific coworker BAT-O lla, DEM 6 000 consumables

Woltersdorf, J.

Neue oxidationsstabile und kriechfeste Si(Al B)CO-Gradientenfasern aus modifizierten
Polysiloxanen

term of contract: 16.07.2004 — 15.01.2006

funding: 1 scientific coworker BAT-O lla

Woltersdorf, J.

Schwerpunktprogramm: ~ Neue Precursorkeramik aus kondensierten molekularen
Vorstufen, Thema: Einfluls partikuldrer Fillstoffe auf das Pyrolyseverhalten prakeramischer
Polymere

term of contract: 01.08.2004 — 31.07.2005
funding: 1 scientific coworker BAT-O lla

Woltersdorf, J.

Schwerpunktprogramm: Precursorkeramik, Thema: Molekulares Design prakeramischer
Polymere durch quantenchemische Verfahren am Beispiel der Synthese neuartiger
Metallcarbodiimid-Polymere und -Gele

term of contract: 01.01.2002 — 15.07.2004

funding: 1 scientific coworker BAT-O Ib

Woltersdorf, J.

Schwerpunktprogramm: ~ Neue Precursorkeramik aus kondensierten molekularen
Vorstufen, Thema: Katalytische Steuerung von Vernetzung und Ausbeute

term of contract: 01.05.2003 — 30.04.2005

funding: 1 scientific coworker BAT-O lla

Zacharias, M.

GroBenkontrollierte Si-Nanokristalle fiir photonische und elektronische Anlagen
term of contract: 01.07.2004 — 30.06.2006

funding: 1 scientific coworker BAT-O lla 3/4
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Third-party funds Personnel

Zacharias, M.

Photonische Strukturen auf Siliziumbasis - Herstellung, Charakterisierung und physikalische
Eigenschaften von Siliziumnanokristallen definierter GrofSe

term of contract: 01.01.2002 — 31.12.2003

funding: 1 scientific coworker BAT-O lla 3/4

Zacharias, M.

Schwerpunktprogramm: Photonische Kristalle, Thema: Optically active materials in pho-
tonic crystals

term of contract: 01.04.2002 — 30.04.2005

funding: 1 scientific coworker BAT-O lla, DEM 19 500 materials, DEM 8 000 travelling
costs, DEM 16 500 other costs

Zacharias, M.

Schwerpunktprogramm: Nanodrdhte und Nanordhren - Von kontrollierter Synthese zur
Funktion, Thema: Controlled synthesis of Si nanowires and the realization of heterostruc-
tures by vapor-liquid-solid growth in combination with laser ablation

term of contract: 01.06.2004 — 31.05.2006

funding: 1 scientific coworker BAT-O lla 3/4-Stelle

Zacharias, M.

Schwerpunktprogramm: Nanodrahte und Nanorohren - Von kontrollierter Synthese zur
Funktion, - Koordinator -

term of contract: 01.06.2004 — 31.05.2006

funding: EUR 20 000 for student assistant, EUR 5 000 for consumables

Special Investigation Projects (DFG Sonderforschungsbereiche)

Hesse, D.

Struktur und Dynamik nanoskopischer Inhomogenitaten in kondensierter Materie (SFB 418
MLU Halle-Wittenberg - MPI-MSP), Teilprojekt: Reaktionsfronten bei der BaTiO3-Genese
durch Festkorperreaktionen mit mikroskopischer Reaktionsgeometrie

term of contract: 01.01.2003 — 31.12.2005

funding: EUR 176 800

Hofmeister, H.

Struktur und Dynamik nanoskopischer Inhomogenititen in kondensierter Materie (SFB
418 MLU Halle-Wittenberg - MPI-MSP), Teilprojekt: Struktur-Eigenschafts-Korrelationen
nanoskaliger Metallteilchen in Glasern

term of contract: 01.01.2003 — 31.12.2005

funding: EUR 36 000

Woltersdorf, J.

Struktur und Dynamik nanoskopischer Inhomogenitdten in kondensierter Materie (SFB 418
MLU Halle-Wittenberg - MPI-MSP), Teilprojekt: Reaktionskinetik im Nanometer-Bereich
und ihr Einfluss auf die Eigenschaften von Verbundsystemen

term of contract: 01.01.2003 — 31.12.2005

funding: EUR 168 600
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Sachsen-Anhalt Ministry of Education and Culture

Gosele, U.

Halbleiterbasismaterialien der flexiblen Elektronik: Entwicklung neuer Herstellungs- und
Charakterisierungsverfahren fiir diinnes und ultradtinnes Silizium (ULTRA-SI)

term of contract: 01.01.2004 — 31.12.2004

funding: EUR 104 304

Matthias, S.

Herstellung und Anwendung von 3-dimensionalem makroporésem Silizium
term of contract: 01.01.2004 — 31.12.2004

funding: EUR 50 000

Wulfhekel, W.

Rastertunnelmikroskop fiir magnetische Strukturen
term of contract: 01.01.2002 — 31.12.2003
funding: EUR 51 129

VW-Foundation

Alexe, M.

Nano-sized ferroelectric hybrids

term of contract: 04.07.2001 - 31.12.2004
funding: EUR 131 000

Reiche, M.

Self-organized pattern formation of biomolecules at silicon interfaces (SOBSI)
term of contract: 01.05.2004 — 30.04.2007

funding: EUR 145 800

Zacharias, M.

Er-Dotierung von Si-Nanostrukturen und deren optische und strukturelle Untersuchung
term of contract: 13.09.2000 - 31.01.2004

funding: DEM 349 640

EU Projects

Alexe, M., U. Gosele

Single-Crystalline Thin Films by Direct Wafer Bonding and Hydrogen Induced Exfoliation
term of contract: 18.08.2000 — 31.12.2005

funding: EUR 295 200 Marie Curie Fellowship

Alexe, M.

Waferbonding and Active Passive Integration Techology and Implantation
term of contract: 01.06.2004 — 31.05.2007

funding: EUR 145 000

Breitenstein, O.

Solar Cell Performance Optimisation Relating Process Tracking by Imaging Techniques with
Modelling (PORTRAIT)

term of contract: 01.01.2002 - 31.12.2004

funding: EUR 172 368
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Bruno, P

Computational Magnetoelectronics Research Training Network
term of contract: 01.10.2000 — 30.09.2004

funding: EUR 199 800

Gosele, U., M. Alexe

INVEST, Integration of Very High-k Dielectrics with Silicon CMOS Technology
term of contract: 01.07.2001 - 31.10.2004

funding: EUR 144 624

Werner, P

Coordination: Action on Defects Relevant to Engineering Advanced Silicon-Based Devices
term of contract: 01.01.2004 - 31.12.2006

funding: EUR 36 000

Zacharias, M.

INTAS, Erbium-Doped Heterogeneous Structures on Silicon: Basis for Optoelectronic Ap-
plications

term of contract: 01.03.2004 — 28.02.2006

funding: EUR 7 750

BMWI Projects

Breitenstein, O.

Alternatives Silicium fir Solarzellen (ASIS), Teilprojekt 5: Untersuchung von Shunts und
Mikrorissen mittels Lock-in-Thermographie und Transmissions-Elektronenmikroskopie
term of contract: 01.10.2002 — 30.09.2005

funding: EUR 386 108

German Academic Exchange Service

Kuch, W.

Wachstum und magnetische Eigenschaften von epitaktischen Legierungsschichten und
Schichtstapeln

term of contract: 01.01.2004 - 31.12.2005

funding: EUR 5 901

Wulfhekel, W.

Geordnetes Wachstum magnetischer Nanoteilchen auf kontrolliert vorstrukturierten Silizi-
umkarbidsubstraten

term of contract: 01.01.2004 — 31.12.2005

funding: EUR 10 598

Miscellaneous / Industrial Funding

Christiansen, S. H., M. Reiche, U. Gésele

Entwicklung und Charakterisierung von SSOI-Wafern (Siltronic AG, Miinchen)
term of contract: 01.05.2004 — 30.04.2007

funding: EUR 537 200
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Personnel Doctoral, habilitation and diploma theses

Gosele, U., S. H. Christiansen

Entwicklung spezifischer Waferbondtechniken und Bestimmung geeigneter Wasserstoffim-
plantationsbedingungen zur Ubertragung diinner einkristalliner GaN-Schichten auf Saphir-
substrate (OSRAM Opto Semiconductors GmbH, Regensburg)

term of contract: 01.01.2004 — 04.09.2004

funding: EUR 60 000

Pippel, E., J. Woltersdorf

Characterization of ion-irradiated sol-gel materials (CNRS, France)
term of contract: 01.10.2003 — 31.10.2004

funding: EUR 5000

Reiche, M.

Entwicklung von Waferbondtechniken fiir photonische Mikrosysteme (Fraunhofer-IPMS,
Dresden)

term of contract: 01.04.2004 - 31.12.2004

funding: EUR 17 500

Reiche, M.

Entwicklung spezifischer Waferbondtechniken (SUSS MicroTec AG, Garching)
term of contract: 01.10.2003 — 30.09.2005

funding: EUR 110 000

Werner, P

Strukturelle Charakterisierung von Quantenpunktschichten (Institut fiir Festkorper-
forschung, TU Berlin)

term of contract: 01.04.2000 — 31.12.2003

funding: DEM 177 570

Doctoral, habilitation and diploma theses

Dissertations

Matos Abiague, A.

Dynamics of quantum systems driven by half-cycle electromagnetic pulses
12.10.2004

MPI

Richter, S.

Periodische Punktdefektstrukturen und Quantenpunktemitter in zweidimensionalen pho-
tonischen Kristallen

06.07.2004

DFG

Jamois, C.

Silicon-based planar photonic crystals for application to dispersion compensation
16.06.2004

BMBF
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Choi, ).

Fabrication of monodomain porous alumina using nanoimprint lithography and its applica-
tions

05.02.2004

MPI

Chelaru, L. I.

Microscopic studies of interlayer magnetic coupling across nonmagnetic and antiferromag-
netic spacer layers

16.12.2003

MPI

Liu, G.

Exchange interaction of Fe films on NiO(001) single crystals
09.12.2003

MPI

Ledig, L.

Temperaturabhéngigkeit der Versetzungsstrukturen in plastisch verformten Al-Pd-Mn-Ein-
Quasikristallen

03.12.2003

MPI

Awards

Lee, S. K., Lee, H. N., Zakharov, N. D., Zhu, X. H., Hesse, D.
* Best Poster Award, 16th International Symposium on Integrated Ferroelectrics (ISIF
2004)

Sander, D.
* Gaede-Preis der Deutschen Vakuumgesellschaft

Steinhart, M.
* Scientific Award of the Industry Association of Kassel for excellent scientific work at
the Philipps University Marburg

Szafraniak, 1., Chu, M.-W., Alexe, M., Hesse, D.
* Best Poster Award, 8th International Symposium on Ferroic Domains (ISFD-8)

Appointments as professor

Bao, D.
* Full professorship at the Sun Yat-sen University, Guangzhou, PR China, accepted
Kuch, W.
* C3-Professur fiir Experimentelle Festkdrperphysik, Fachbereich Physik, Freie Univer-
sitat Berlin
Ma, W.

* Professorship at Shantou University, Guangdong, PR China, accepted
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Personnel Invited professorship

Sander, D.
* Vertretungsprofessur WS 2004, Universitat Erlangen-Nurnberg

Wulthekel, W.
* C3-Professur fiir Experimentalphysik, Universitt des Saarlandes

Invited professorship

Dugaev, V. K.
* University of Grenoble

Activities in scientific boards

Academies, scientific societies, committees etc.

Berakdar, .
* Member of the Scientific Committee of the International Conference on Electron and
Photon Impact lonization and Related Topics

Bruno, P
* Jurymitglied: “Forschungspreis” und “Preis fir Angewandte Forschung” des Landes
Sachsen-Anhalt

* Member of the Comité Scientifique Laboratoire de I'Etat Condensé, CNRS (Le Mans,
France)

* Member of the Expert Panel, Mission Scientifique Technique et Pédagogique, Minis-
tere de la Recherche, France

Gosele, U.
* Board of Directors, Materials Research Society, USA

Fellow of the American Institute of Physics, USA

Fellow of the Institute of Physics, United Kingdom

* Innovationsrat des Landes Sachsen-Anhalt

Member, Advisory Board, Research Center Rossendorf

Member in the Reviewing Boards of the Helmholtz Society programs “Information
Technology with Nanoelectronic Systems” at the Research Center Jilich and “Nan-
otechnology” at the Research Center Karlsruhe

Mitglied der Deutschen Akademie der Naturforscher Leopoldina

Mitglied der Kaiserlich-Kéniglichen Bhmischen Physikalischen Gesellschaft

Hesse, D.
* Member of the Chemistry, Physics and Technology Section of the Scientific Council
of the Max Planck Society

Hofmeister, H.
* Advisory Board of the International Centre for Advanced Materials Science and Elec-
tron Microscopy
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Activities in scientific boards Personnel

* Member of the Organizing Committee of NATO Advanced Study Institute “Nano-
structured and Advanced Materials for Optoelectronic, Photovoltaic and Sensor Ap-
plications”

Kirschner, .
* Member of the Research Center “International Center for Quantum Structures” (Chi-
nese Academy of Sciences), Beijing, PR China

Mitglied der Deutschen Akademie der Naturforscher Leopoldina

Mitglied im Wissenschaftlichen Beirat des Hahn-Meitner-Instituts, Berlin

Mitglied im Wissenschaftlichen Beirat des Instituts fiir Schichten und Grenzflachen
(ISG) des Forschungszentrum Jalich

Kuch, W.
¢ Vice-Chairman of the BESSY User Committee

Meyerheim, H. L.
* Mitglied im Proposal Review Committee der ESRF fir den Bereich “Sur-
faces/Interfaces”
Pippel, E.
* Mitglied des Arbeitskreises “Energiefilterung und Elektronen-Energieverlust-
Spektroskopie” der DGE

* Mitglied des Arbeitskreises “Polymerkeramik” des DGM / DKG - Gemeinschaftsaus-
schusses “Hochleistungskeramik”

Sander, D.
* Member of the Review Panel of Beamline ID-03 at ESRF, Grenoble

Scheerschmidt, K.
* Sprecher des Arbeitskreises “Hochauflésende Elektronenmikroskopie” der DGE

Woltersdorf, J.
* Leiter des Graduierten-Seminars Physik der Martin-Luther-Universitdt Halle-
Wittenberg und des Max-Planck-Instituts fiir Mikrostrukturphysik

* Mitglied des Arbeitskreises “Polymerkeramik” des DGM / DKG - Gemeinschaftsaus-
schusses “Hochleistungskeramik”

* Mitglied des Arbeitskreises “Verstarkung keramischer Werkstoffe” im DGM / DKG -
Gemeinschaftsausschuss “Hochleistungskeramik”

* Mitglied des Beraterkreises des Vorstandes der Deutschen Gesellschaft fiir Materi-
alkunde e.V.

* Mitglied des DGG-DKG-Arbeitskreises “Glasig-kristalline Multifunktionswerkstoffe”
* Mitglied des DGM-Arbeitskreises “Precursorsynthese”
* Mitglied des Preiskuratoriums der Deutschen Gesellschaft fiir Materialforschung

* Mitglied des Programmausschusses des DFG-Schwerpunktprogramms “Nanostruk-
turierte anorganische Materialien durch molekulares Design: Werkstoffe fir neue
Technologiefelder”

* Stellv.  Sprecher des Sonderforschungsbereiches “Struktur und Dynamik nano-
skopischer Inhomogenitaten in kondensierter Materie” der Martin-Luther-Universitét
Halle-Wittenberg und des Max-Planck-Instituts fiir Mikrostrukturphysik
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Personnel Activities in scientific boards

Zacharias, M.
* Hauptkoordinatorin des DFG-Schwerpunktprogramms 1165 “Nanodrdhte und
Nanorohren: Von kontrollierter Synthese zur Funktion”

Publishing committees of scientific journals
Gosele, U.
* Advisory Board “Advanced Functional Materials”
* Advisory Board “Zeitschrift fir Metallkunde”
* Editorial Board “Applied Physics A”
* Editorial Board “Information Sciences”

Kirschner, .
* Advisory Board “Journal of Magnetism and Magnetic Materials”
* Guest Editor of Special Issue on “Vacuum based science and technology”, Applied
Physics A

* Member of the Editorial Advisory Board for the “Encyclopedia of Nanoscience and
Nanotechnology”

Sander, D.
* Applied Surface Science (Guest Editor)

Preparing committees of conferences

Alexe, M.
* Member of European Steering Committee on Ferroelectricity Meetings (ESCF)
* Permanent Member of the International Advisory Board of the European Meeting on
Ferroelectrics
Berakdar, J.
* International Conference on Electron and Photon Impact lonization and Related Top-
ics
* Member of the International Advisory Committee of the “International Symposium
on (e,2e), Double Photoionization and Related Topics” to be held in Buenos Aires,
Argentina, July 28-30, 2005, as a satellite of the XXIX ICPEAC Conference taking
place in Rosario, Argentina, July 20-26, 2005

Breitenstein, O.
* Member of the International Scientific Committee ‘Beam Injection Assessment of
Microstructures in Semiconductors” (BIAMS)

Bruno, P
¢ Chair of the Gordon Conference on Magnetic Nanostructures, Big Sky, USA

* Co-Chair of the WE Heraeus Summer School on Spin-Electronics, Wittenberg, Ger-
many

* Co-Director of the Workshop on Magnetic Nanostructures, Brasilia, Brazil
* International Conference on Nanospintronics Design and Realization (ICNDR)

* Member of the International Advisory Committee of the 4th Mittelwihr School on
Magnetism and Synchrotron Radiation, Mittelwihr, France
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Activities in scientific boards Personnel

Member of the International Advisory Committee of the International Conference on
Magnetism, Kyoto (Japan) 2006

Member of the International Advisory Committee of the Moscow International Sym-
posium on Magnetism (MISM-2005), Moscow, Russia

Member of the International Advisory Committee of the Third International Confer-
ence and School on Spintronics and Quantum Information Technology (SPINTECH
1), Awaiji Island, Japan

Member of the Program Committee of the Ecole “Rayonnement Synchrotron et Mag-
nétisme”

Gosele, U.

Co-Organizer WE-Heraeus School “Science and Technology of Inorganic Nanowires
and Nanotubes”

Member of Scientific Advisory Board “10th European Symposium on Semiconductor
Detectors”

Member of Scientific Advisory Board “Workshop on Wafer Bonding for MEMS Tech-
nologies”

Member of the Advisory Board of the Autumn School on Materials Science and Elec-
tron Microscopy 2004 “Emerging Microscopy for Advanced Materials Development
- Imaging and Spectroscopy on Atomic Scale”, International Centre of Advanced Ma-
terials Science and Electron Microscopy

Member of the Scientific Advisory Board of Symposium | “Current Trends in
Nanoscience - from Materials to Applications” of the European Materials Research
Society Spring Meeting (E-MRS) 2004

Member of the Scientific Advisory Board of the Electronic Materials Conference 2004

Semiconductor Silicon 2006

Hesse, D.

Co-Organizer of the Interdisciplinary Symposium on Non-Volatile Solid State Mem-
ories, 69. Jahrestagung der DPG “Physik seit Einstein”

Co-Organizer of the Symposium on Functional Oxide Epitaxial Thin Films and Mul-
tilayers, 14th International Conference on Crystal Growth (ICCG-14)

Co-Organizer of the Symposium on Solid State Chemistry, Dreilindertagung “Mi-
croscopy Conference 2005”

Member of the International Advisory Comittee, International Conference on Solid-
Solid Phase Transformations (PTM '05)

Member of the Scientific Committee, EuroConference on Interfaces in Nanostruc-
tured Materials

Hofmeister, H.

Member of the Advisory Board of the Autumn School on Materials Science and Elec-
tron Microscopy 2004 “Emerging Microscopy for Advanced Materials Development
- Imaging and Spectroscopy on Atomic Scale”, International Centre of Advanced Ma-
terials Science and Electron Microscopy

Organizing Committee of the NATO Advanced Study Institute “Nanostructured and
Advanced Materials for Optoelectronic, Photovoltaic and Sensor Applications”

82



Personnel Activities in scientific boards

Kirschner, .
* Member of the International Advisory Committee of the 4th International Symposium

on Metallic Multilayers (MML '04)

* Member of the International Advisory Committee of the Joint European Magnetic
Symposia (JEMS 2004)

* Member of the Program Committee of the 9th Joint MMM/Intermag Conference

Sander, D.
* Member of the Preparing Committee of the 14th International Conference on Crystal

Growth (ICCG-14)
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Scientific events

Scientific meetings

PORTRAIT Project Meeting
Halle, June 24-25, 2004

Workshop ~ “Physikalische  Fehleranalyse an  hochintegrierten  mikroelektronischen
Schaltkreisen: Stand und zuktinftige Herausforderungen”

Halle, September 10, 2004 (with Fraunhofer-Institut fiir Werkstoffmechanik Halle and
Martin-Luther-Universitdt Halle-Wittenberg)

WE-Heraeus-Ferienkurs fiir Physik “Physik der magnetischen Nanostrukturen”
Halle, September 13-24, 2004 (with Martin-Luther-Universitdt Halle-Wittenberg)

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting
Halle, September 30 — October 01, 2004

Autumn School 2004: Emerging Microscopy for Advanced Materials Development - Imaging
and Spectroscopy on the Atomic Scale

Berlin, October 03-07, 2004 (with International Centre of Advanced Materials Science and
Electron Microscopy)

Workshop on Wafer Bonding for MEMS Technologies
Halle, October 10-12, 2004 (with Fraunhofer-Institut fiur Werkstoffmechanik Halle)

Joint colloquia with the Physics Department at the Martin
Luther University Halle-Wittenberg

S. GrofBmann (04.12.2003)
Phillipps-Universitdt Marburg, Institut fiir Physik, Marburg
Stromungsturbulenz und wie sie entsteht

F. Jalicher (11.12.2003)
Max-Planck-Institut fiir Physik komplexer Systeme, Dresden
Physik des Horens: Aktive Schallwahrnehmung im Innenohr

T. Thurn-Albrecht (18.12.2003)

Martin-Luther-Universitat Halle-Wittenberg, Fachbereich Physik, Halle

Vom Zufallsknduel zur selbstorganisierten Nanostruktur - ein Streifzug duch die Physik der
Polymere

C. Hiubner (05.02.2004)
Martin-Luther-Universitat Halle-Wittenberg, Fachbereich Physik, Halle
Von Nano-Antennen und einzelnen Photonen
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Institute seminars Scientific events

H. Lowen (15.04.2004)
Heinrich-Heine-Universitdt Dusseldorf, Institut fir Theoretische Physik Il, Diisseldorf
Was ist hart an “Weicher Materie”?

A. Bunde (29.04.2004)
Justus-Liebig-Universitat GielSen, Institut fiir Theoretische Physik Ill, Giel3en
Langzeitkorrelationen in der Natur

H. Lichte (06.05.2004)
Technische Universitdt Dresden, Institut fiir Strukturphysik, Dresden
Properties of electron waves and applications in solid state physics

G. Hasinger (03.06.2004)
Max-Planck-Institut fiir extraterrestrische Physik, Garching
Das Wachstum der Schwarzen Locher im Universum

M. F. de Kieviet (10.06.2004)
Universitdt Heidelberg, Physikalisches Institut, Heidelberg
Lots of whirl about the vacuum? A quantitative experiment on the Casimir force

D. P. van der Werf (01.07.2004)
CERN / University of Wales, Swansea, United Kingdom
ATHENA - The Antihydrogen Experiment at CERN

). Kantelhardt (15.07.2004)
Martin-Luther-Universitdt Halle-Wittenberg, Fachbereich Physik, Halle
Phaseniibergdnge in Elektronensystemen

F. Gebhard (21.10.2004)
Phillipps-Universitdt Marburg, Fachbereich Physik, Marburg
Metall-Isolator-Uberginge

Institute seminars

K. Kern (02.12.2003)
Max-Planck-Institut fiir Festkérperforschung, Stuttgart
Molecule by molecule: Building supramolecular nanostructures

A. Winkelmann (03.12.2003)
Friedrich-Schiller-Universitdt Jena, Institut fiir Festkérperphysik, Jena
Electron diffraction methods for the analysis of ultrathin silicon carbide films

D. Kim (09.12.2003)
Max-Planck-Institut fiir Polymerforschung, Mainz
Nanofabrication via thin film block copolymer templates

J. Shen (10.02.2004)

Tongji University, Pohl Institute of Solid State Physics, Shanghai, China

Preparation and application of structure controllable nanoporous materials: Aerogels and
aerogel-films
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Scientific events Institute seminars

B. Ujfalussy (11.02.2004)
Oak Ridge National Laboratory, Metals and Ceramics Division, Oak Ridge, USA
Ab-initio spin-dynamics in interfaces and surface nanostructures

K. Potzger (17.02.2004)

Hahn-Meitner-Institut, Bereich Strukturforschung, Berlin

Sites with different magnetic properties at Ni surfaces and Ni-Pd-interfaces investigated with
PAC spectroscopy

J. Wunderlich (17.02.2004)

Hitachi Cambridge Laboratory, Cavendish Laboratory, Cambridge, United Kingdom
Detection of electric-field induced spin-polarization in a non-magnetic semiconductor het-
erostructure

H. Riel and W. Riess (01.03.2004)
IBM Research Labs, Ziirich, Switzerland
IBM Research Labs in Ziirich in general and polymer optoelectronics

B. Ctortecka (16.03.2004)
Garching Innovation GmbH, Mtinchen
Patenting at an MPI

S. Schlecht (18.03.2004)

Phillipps-Universitat Marburg, Fachbereich Chemie, Marburg

Synthesis of compound semiconductor nanoparticles, nanowires and nanotubes from single
source precursors

M. Cetzlaff (23.03.2004)
Heinrich-Heine-Universitdt Disseldorf, Institut fiir Angewandte Physik, Diisseldorf
Thin film systems: Structure and electronic behavior on the nanometer scale

S. Mangin (21.04.2004)
U.H.P-Nancy I, Laboratoire de Physique des Matériaux, Vandoeuvre, France
Magnetic configurations at the interface of exchange coupled bilayers

Y. Choi (22.04.2004)

University of Oxford, Department of Materials, Oxford, United Kingdom

Growth and characterisation of epitaxial exchange-biased systems based on chemically dis-
ordered Fe-Mn alloy

A. L. Kholkin (26.04.2004)

University of Aveiro, Department of Cermicas & Glass Engineering & Center for Research in
Ceramic and Composite Material, Aveiro, Portugal

Nanoscale properties of ferroelectric materials for electromechanical applications

A. Bland (27.04.2004)
University of Cambridge, Cavendish Laboratory, Cambridge, United Kingdom
Chemically selective spin polarisation and spin reorientation in metal nanostructures

R. Spolenak (03.05.2004)
Max-Planck-Institut ftir Metallforschung, Stuttgart
Contact mechanics of bioinspired fibrillar structures
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Institute seminars Scientific events

C. Ross (04.05.2004)

Massachusetts Institute of Technology, Department of Materials Science and Engineering,
Cambridge, USA

Properties of magnetic nanostructures - rings, bars and dots

J. Schéfer (11.05.2004)
Universitdt Augsburg, Institut fir Physik, Augsburg
Electronic interactions and phase transitions at surfaces and in low dimensions

H. Braun (14.05.2004)

Eidgendssische Technische Hochschule Ziirich, Institut fiir Theoretische Physik, Ziirich,
Switzerland

Magnetism at the nanoscale - From superparamagnetism to chiral quantum solitons

E. Umbach (25.05.2004)

Bayerische Julius-Maximilians-Universitdt Wiirzburg, Experimentelle Physik I, Wiirzburg
Growth mechanism and unusual phase transitions of organic molecules on metallic sub-
strates

S. Maekawa (08.06.2004)
Tohoku University, Institute for Materials Research, Sendai, Japan
Non-local spin transport in nanostructures

S. Estreicher (09.06.2004)
Texas Tech University, Physics Department, Lubbock, USA
Vibrational dynamics for impurities in semiconductors

C. 'abbé (09.06.2004)
Katholieke Universiteit Leuven, Department of Physics and Astronomy, Heverlee, Belgium
Nuclear resonant magnetometry

J. Fritz (15.06.2004)
International University Bremen, School of Engineering and Science, Bremen
Nanomechanical and electronic biosensors

J. Ferré (22.06.2004)

Université Paris-Sud, Laboratoire de Physique des Solides, Orsay, France

Magneto-optical study of the magnetization reversal dynamics in ultrathin films and pat-
terned structures

C. Ascheron (24.06.2004)

Springer-Verlag, Heidelberg

Science Citation Index - Use and Abuse. Is the science citation index the ultimate measure
for the quality of scientific publications?

T. Mizoguchi (28.06.2004)
Gakushuin University, Faculty of Science, Tokyo, Japan
The study of rust on weathering steel

C. Hess (07.07.2004)

Fritz-Haber Institut der Max-Planck-Gesellschaft, Anorganische Chemie, Berlin

Synthesis, in situ characterization and catalytic application of highly dispersed vanadia sup-
ported on mesoporous silica SBA-15
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Scientific events Institute seminars

D. Kovalev (08.07.2004)
Technische Universitdt Miinchen, Physik-Department, Garching
Photosensitization of oxygen molecules by silicon nanocrystals

A. Slobodskyy (09.07.2004)
Bayerische Julius-Maximilians-Universitdt Wiirzburg, Physikalisches Institut, Wiirzburg
Magnetic resonance tunneling diodes

B. Yang (12.07.2004)

Kumoh National Institute of Technology, Department of Materials Science and Engineering,
Gyeongbuk, Korea

BLT films and integration processes for reliable ferroelectric high density memories

T. Zhang (02.08.2004)

Hong Kong University of Science and Technology, Department of Mechanical Engineering,
Kowloon, Hong Kong

Microbridge testing of thin films

B. Heinrich (22.09.2004)
Simon Fraser University, Physics Department, Burnaby, Canada
Spin pumping and two magnon scattering in metallic multilayer films

T. Sorop (24.09.2004)
University of Leiden, Leiden Institute of Physics, Leiden, The Netherlands
Magnetic and superconducting properties of 2D arrays in nanoporous alumina

G. Tatara (27.09.2004)
University of Paris-Sud, Laboratoire de Physique des Solides, Orsay, France
Microscopic theory of current-driven domain wall motion

H. Ebert (27.09.2004)
Ludwig-Maximilians-Universitdt Miinchen, Physikalische Chemie, Miinchen
Magnetic and spectroscopic properties of free and supported transition metal clusters

S. Suga (05.10.2004)
Osaka University, Graduate School of Engineering Science, Osaka, Japan
Resonant inelastic X-ray scattering study of Cu-O 1D-chain systems

R. Ramchal (07.10.2004)

Universitdt Duisburg-Essen, Fakultdt ftir Naturwissenschaften, Duisburg

In situ magnetic domain imaging at the spin-reorientation transition of ultrathin Ni- and
Fe/Ni-films

M. Loffler (11.10.2004)
Friedrich-Alexander-Universitat Erlangen-Niirnberg, Lehrstuhl fiir Festkdrperphysik, Erlangen
Growth of cobalt silicide films by pulsed laser deposition

Y. Ein-Eli (18.10.2004)

Technion-Israel Institute of Technology, Dept. of Materials Engineering, Haifa, Israel

Silicon negative potential dissolution (NPD) - From polishing to texturing and related mech-
anism
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Visiting groups Scientific events

S. F Fischer (25.10.2004)
Ruhr-Universitdt Bochum, Werkstoffe und Nanoelektronik, Bochum
Mode coupling of spatially coincident electron wave guides

E. Vedmedenko (26.10.2004)
Universitdt Hamburg, Institut ftir Angewandte Physik, Hamburg
Lattice-dependent anisotropy in the orientation of magnetic domain walls

N. Stefanakis (27.10.2004)
CNRS-CRTBT, Grenoble, France
Interface effects in hybrid structures of carbon nanotubes

Visiting groups

10 visitors attending the event “Physiker in Industrie und Wirtschaft - Ein Tag vor Ort” orga-
nized by Deutsche Physikalische Cesellschaft
Halle, January 30, 2004

21 participants from “Deutscher Verein zur Forderung des mathematischen und naturwis-
senschaftlichen Unterrichts”
Halle, April 07, 2004

10 physics students from Riga (Latvia) as part of their internship at FH Merseburg
Halle, June 09, 2004

2 students attending the 7th Summer School for Cirls
Halle, July 08, 2004 (with Martin-Luther-Universitat Halle-Wittenberg)

2 “Jugend forscht” award winners
Halle, August 23 — October 01, 2004

60 freshmen from Martin-Luther-Universidt Halle-Wittenberg majoring in physics
Halle, October 06, 2004

21 high-school students from Eisleben majoring in physics
Halle, October 13, 2004

Events for the public at large

Girls” Day - Future Prospects for Girls
Halle, April 22, 2004

3. Lange Nacht der Wissenschaften
Halle, July 02, 2004

University lectures

Bruno, P

Quantum transport in mesoscopic systems: A panorama
Martin-Luther-Universitat Halle-Wittenberg, Halle
winter 03/04
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Scientific events University lectures

Christiansen, S. H.

Werkstoffe der Photovoltaik: Grundlagen - Materialien und Technologie
Universitdt Erlangen-Nurnberg, Institut fiir Werkstoffwissenschaften, Erlangen
winter 03/04

Christiansen, S. H.

Mikrocharakterisierung und Werkstoffverhalten Il

Universitdt Erlangen-Nirnberg, Institut fiir Werkstoffwissenschaften, Erlangen
summer 04

Christiansen, S. H.

Werkstoffe der Photovoltaik: Grundlagen-Materialien und Technologie
Universitdt Erlangen-Nurnberg, Institut fiir Werkstoffwissenschaften, Erlangen
winter 04/05

Ernst, A.

Ubungen zur Theoretischen Physik I: Mechanik
Martin-Luther-Universitat Halle-Wittenberg, Halle
winter 03/04

Hertel, R., J. Kirschner

Magnetische Nanostrukturen
Martin-Luther-Universitat Halle-Wittenberg, Halle
summer 04

Hesse, D., H.-P Abicht, D. Viltzke

Grundlegende Aspekte der Festkdrperchemie und Materialwissenschaften
Martin-Luther-Universitat Halle-Wittenberg, Halle

winter 03/04

Hesse, D., H.-P Abicht, D. Viltzke

Grundlegende Aspekte der Festkorperchemie und Materialwissenschaften
Martin-Luther-Universitat Halle-Wittenberg, Halle

winter 04/05

Kuch, W.

Verfahren zur mikroskopischen Abbildung von Festkorperoberfldachen
Martin-Luther-Universitat Halle-Wittenberg, Halle

summer 04

Meyerheim, H. L., J. Kirschner

Magnetism of Surfaces and Thin Layers
Martin-Luther-Universitat Halle-Wittenberg, Halle
winter 03/04

Meyerheim, H. L., J. Kirschner

Magnetism of Surfaces and Thin Films
Martin-Luther-Universitdt Halle-Wittenberg, Halle
winter 04/05
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University lectures Scientific events

Sandratskii, L. M.

Theorie der kondensierten Materie - Theoretische Polymerphysik
Martin-Luther-Universitat Halle-Wittenberg, Halle

winter 03/04

Werner, P

Einfihrung in die Elektronenmikroskopie
Martin-Luther-Universitat Halle-Wittenberg, Halle
winter 04/05

Woltersdorf, J.

Graduiertenseminar des FB Physik der Martin-Luther-Universitit Halle-Wittenberg fiir
Physik-Doktoranden

Martin-Luther-Universitat Halle-Wittenberg, Halle

winter 03/04

Woltersdorf, J.

Graduiertenseminar des FB Physik der Martin-Luther-Universitat Halle-Wittenberg fur
Physik-Doktoranden

Martin-Luther-Universitat Halle-Wittenberg, Halle

summer 04

Zacharias, M., M. Hanke

Nanostrukturphysik

Martin-Luther-Universitat Halle-Wittenberg, Halle
winter 04/05
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Publications and presentations

Journals and books

1

Akatsu, T., R. Scholz, and U. Gésele.
Dislocation structure in low-angle interfaces between bonded Si (001) wafers.
Journal of Materials Science 39 (9), 3031-3039 (2004).

Akhmetov, V. D., H. Richter, W. Seifert, O. Lysytskiy, R. Wahlich, T. Miiller, and
M. Reiche.
Distribution and properties of oxide precipitates in annealed nitrogen doped 300 mm

Si wafers.
European Physical Journal of Applied Physics 27 (1-3), 159161 (2004).

Alexe, M. and U. Gosele, Eds.
Wafer Bonding - Applications and Technology.
Springer, Berlin, Germany (2004).

Alexe, M. and A. Gruverman, Eds.

Nanoscale Characterisation of Ferroelectric Materials - Scanning Probe Microscopy Ap-
proach.

Springer, Berlin, Germany (2004).

Alexe, M., C. Harnagea, and D. Hesse.
Non-conventional micro- and nanopatterning techniques for electroceramics.
Journal of Electroceramics 12, 69-88 (2004).

Alexe, M., I. Radu, and I. Szafraniak.

Wafer bonding of ferroelectric materials.

In: Wafer Bonding: Applications and Technology, Eds. M. Alexe and U. Gosele, 451—
472. Springer, Berlin, Germany (2004).

Aliev, F. G., V. K. Dugaev, and J. Barnas.

Localization and interactions in magnetic nanostructures.

In: Encyclopedia of Nanoscience and Nanotechnology, Ed. H. S. Nalwa, Vol. 4, 587-
605. American Scientific Publishers, Stevenson Ranch (2004).

Andricek, L., G. Lutz, M. Reiche, and R. H. Richter.
Processing of ultra-thin silicon sensors for future e™ e~ linear collider experiments.
I[EEE Transactions on Nuclear Science 51, 1117-1120 (2004).

Bao, D., X. Yao, K. Shinozaki, and N. Mizutani.

Growth and electrical properties of Pb(Zr,Ti)Oj thin films by a chemical solution de-
position method using zirconyl heptanoate as zirconium source.

Journal of Crystal Growth 259 (4), 352-357 (2003).
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Journals and books Publications and presentations

10

11

12

13

14

15

16

17

18

19

20

21

22

Bartsch, M., A. Tikhonovsky, and U. Messerschmidt.

Plastic deformation of yttria stabilized cubic zirconia single crystals. II. Plastic instabili-
ties.

Physica Status Solidi A 201 (1), 46-58 (2004).

Bartsch, M., Z.-F. Zhang, C. Scheu, M. Rihle, and U. Messerschmidit.
Fracture parameters of chevron-notched Al,O3/Nb sandwich specimens.
Zeitschrift fir Metallkunde 95 (9), 779-784 (2004).

Berakdar, J. and J. Kirschner, Eds.
Correlation Spectroscopy of Surfaces, Thin Films, and Nanostructures.
Wiley-VCH, Weinheim, Germany (2004).

Berakdar, .
Comment on “Role of the ground state in electron-atom double ionization”.
Physical Review Letters 92 (14), 149301/1 (2004).

Breitenstein, O., J. P Rakotoniaina, M. Hejjo Al-Rifai, and M. Werner.
Shunt types in crystalline silicon solar cells.
Progress in Photovoltaics: Research and Applications 12 (7), 529-538 (2004).

Breitenstein, O., J. P Rakotoniaina, and M. Hejjo Al-Rifai.
Quantitative evaluation of shunts in solar cells by lock-in thermography.
Progress in Photovoltaics: Research and Applications 11 (8), 515-526 (2003).

Brendel, A., C. Popescu, C. Leyens, J. Woltersdorft, E. Pippel, and H. Bolt.
SiC-fibre reinforced copper as heat sink material for fusion applications.
Journal of Nuclear Materials 332, 804-808 (2004).

Briickner, W., J. Thomas, R. Hertel, R. Schéfer, and C. M. Schneider.
Magnetic domains in a textured Co nanowire.
Journal of Magnetism and Magnetic Materials 283 (1), 82-88 (2004).

Bruno, P, V. K. Dugaev, and M. Taillefumier.
Topological Hall Effect and Berry Phase in magnetic nanostructures.
Physical Review Letters 93 (7), 096806/1-4 (2004).

Buonassisi, T., O. F. Vyvenko, A. A. Istratov, E. R. Weber, G. Hahn, D. Sontag, J. P
Rakotoniaina, O. Breitenstein, J. Isenberg, and R. Schindler.

Observation of transition metals at shunt locations in multicrystalline silicon solar cells.
Journal of Applied Physics 95 (3), 15561561 (2004).

Cai, J., P M. Mooney, S. H. Christiansen, H. Chen, J. O. Chu, and J. A. Ott.

Strain relaxation and threading dislocation density in helium implanted and annealed
Si;_,Ge,/Si(001) heterostructures.

Journal of Applied Physics 95 (10), 5347-5351 (2004).

Castano, F. J., K. Nielsch, C. A. Ross, J. W. A. Robinson, and R. Krishnan.
Anisotropy and magnetotransport in ordered magnetic antidot arrays.
Applied Physics Letters 85 (14), 2872-2874 (2004).

Cazzanelli, M., D. Navarro-Urrios, F. Riboli, N. Daldosso, L. Pavesi, J. Heitmann, L. X.
Yi, R. Scholz, M. Zacharias, and U. Gdosele.

Optical gain in monodispersed silicon nanocrystals.

Journal of Applied Physics 96 (6), 31643171 (2004).
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23

24

25

26

27

28

29

30

31

32

33

Christiansen, S. H. and U. Gosele.
Nanowire synthesis - constructive destruction.
Nature Materials 3 (6), 357-359 (2004).

Chu, M.-W., S. K. Lee, D. Hesse, and U. Gosele.
90° a-b domains in epitaxial ferroelectric Bis o5Lag 75 TisO12 films.
Applied Physics Letters 85 (11), 2029-2031 (2004).

Chu, M.-W., I. Szafraniak, R. Scholz, C. Harnagea, D. Hesse, M. Alexe, and U. Gdsele.
Impact of misfit dislocations on the polarization instability of epitaxial nanostructured
ferroelectric perovskites.

Nature Materials 3 (2), 87-90 (2004).

Colder, A., F. Huisken, E. Trave, G. Ledoux, O. Guillois, C. Reynaud, H. Hofmeister, and
E. Pippel.

Strong visible photoluminescence from hollow silica nanoparticles.

Nanotechnology 15 (3), L1-L4 (2004).
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I[EEE, Piscataway, USA (2004).

Mrotzek, S., H. Hofmeister, U. Brokmann, and D. Hiilsenberg.

Untersuchungen der Kristallisation in einem fotostrukturierbaren Lithium-Aluminium-
Silikatglas.

In:  Proceedings 78. Glastechnische Tagung, 207-210. Deutsche Glastechnische
Gesellschaft, Offenbach, Germany (2004).

Otto, R., I. Hausler, H. Kirmse, W. Neumann, U. W. Pohl, D. Bimberg, and K. Scheer-
schmidit.

Determination of composition and strain field of GaSb,As;_,Qds in In,Ga;_,As seed
by means of qHRTEM.

In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermann, Vol. 2, 193-194. Belgian Society for Microscopy, Liege, Belgium (2004).

Pintilie, L., M. Lisca, and M. Alexe.

Electric and ferroelectric properties of Pb(Zr( 2Tip )O3 thin films deposited by pulsed
laser deposition on single crystalline substrates.

In: CAS 2004 Proceedings: 2004 International Semiconductor Conference, Vol. 2,
415-418. IEEE Electron Devices Society, Piscataway, USA (2004).

Pustovalov, E., V. Plotnikov, N. D. Zakharov, and B. Grudin.

Amorphous FeNiSiB alloy structure relaxation under low temperature treatment.

In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 2, 719-720. Belgian Society for Microscopy, Liege, Belgium (2004).

Rakotoniaina, J. P, M. Hejjo Al-Rifai, and O. Breitenstein.

Quantitative analysis of the influence of shunts in solar cells by means of lock-in ther-
mography.

In:  Proceedings 3rd World Conference on Photovoltaic Energy Conversion, Eds.
K. Kurokawa, L. L. Kazmerski, B. McNelis, M. Yamaguchi, C. Wronski, and W. C.
Sinke, Vol. B, 1065-1068. WCPEC-3 Organization Committee, Tokyo, Japan (2004).

Rakotoniaina, J. P, M. Hejjo Al-Rifai, and O. Breitenstein.

Quantitative analysis of the influence of shunts in solar cells by means of lock-in ther-
mography.

In: Proceedings 7th International Conference on Quantitative Infrared Thermography
(QIRT 2004), Eds. D. Balageas, G. Busse, G. M. Carlomagno, and J. M. Buchlin, B4.1-
B4.6. Von Karman Institute for Fluid Dynamics, Rhode-St.-Genese, Belgium (2004).
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Rehn, U., R. B. Wehrspohn, and U. Gdsele.

DNA-mediated assembly of gold nanoparticles influenced by cations.

In: Proceedings 4th IEEE Conference on Nanotechnology, WE-P24. |EEE, Piscataway,
USA (2004).

Reiche, M., L. Long, D. Stolze, E. Hiller, and H. Ubensee.

Bonded substrates for optoelectronic applications.

In: Proceedings 8th International Symposium Microelectronics Technology and Devices
(SBMICRO 2003), Eds. J. A. Martino, M. A. Pavanello, and N. I. Morimoto, 363-370.
The Electrochemical Society, Pennington, USA (2003).

Richter, S., S. L. Schweizer, R. Hillebrand, C. Jamois, R. B. Wehrspohn, M. Zacharias,
and U. Gosele.

Periodically arranged point defects in a two dimensional photonic crystal - The pho-
tonic analogue to a doped semiconductor.

In: Proceedings of the International Society for Optical Engineering (SPIE) “Photonics:
Design, Technology, and Packaging”, Eds. C. Jagadish, K. D. Choquette, B. J. Eggleton,
B. D. Nener, and K. A. Nugent, Vol. 5277, 238-243. SPIE, Bellingham, USA (2004).

Richter, S., S. L. Schweizer, R. Hillebrand, C. Jamois, R. B. Wehrspohn, and
M. Zacharias.

Interaction of periodically arranged point defects in a two dimensional photonic crys-
tal - The photonic analogue to a doped semiconductor.

In: Materials Research Society Symposium Proceedings “Engineered Porosity for Mi-
crophotonics and Plasmonics”, Eds. R. B. Wehrspohn, F. Garcial-Vidal, M. Notomi,
and A. Scherer, Vol. 797, W3.2.1-W3.2.6. Materials Research Society, Warrendale,
USA (2004).

Samsonenko, Y. B., G. E. Cirlin, A. A. Tonkikh, N. K. Polyakov, N. V. Kryzhanovskaya,
V. M. Ustinov, L. E. Vorobjev, D. A. Firsov, V. A. Shalygin, N. D. Zakharov, P Werner,
and A. Andreev.

Engineering of InAs quantum molecules in a GaAs matrix.

In: Proceedings Nanophotonics 2004, 242-245. Nauka, Moscow, Russia (2004).

Scheerschmidt, K. and M. Werner.

Carbon at Si(111)-twins: TEM analysis supported by molecular dynamics structure re-
laxations.

In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 1, 105-106. Belgian Society for Microscopy, Liege, Belgium (2004).

Scheerschmidt, K.

Stability of object parameters retrieved by inverse solutions of electron diffraction.

In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 1, 189-190. Belgian Society for Microscopy, Liege, Belgium (2004).

Timoshenko, V. Y., O. A. Slalygina, M. G. Lisaschenko, P K. Kashkarov, D. Kovalev,
J. Heitmann, M. Zacharias, B. V. Karnenev, and L. Tsybeskov.

Excitonic photoluminescence and energy transfer in nanocrystalline Si/SiO, superlat-
tice structures.

In: Materials Research Society Symposium Proceedings “Quantum Dots, Nanoparticles
and Nanowires”, Eds. P Guyot-Sionnest, N. J. Halas, H. Mattoussi, Z. L. Wang, and
U. Woggon, Vol. 789, N11.2.1-N11.2.6. Materials Research Society, Warrendale, USA
(2004).

113



Invited lectures Publications and presentations

229 Vorobjev, L. E., V. Y. Panevin, N. K. Fedosov, D. A. Firsov, V. A. Shalygin, A. Andreev, Y. B.
Samsonenko, A. A. Tonkikh, G. E. Cirlin, N. V. Kryzhanovskaya, V. M. Ustinov, S. Hanna,
A. Seilmeier, N. D. Zakharov, and R Werner.
Optical phenomena in InAs/GaAs heterostructures with doped quantum dots and ar-
tificial molecules.
In: Proceedings Nanophotonics 2004, 43—-46. Nauka, Moscow, Russia (2004).

230 Werner, M., K. Scheerschmidt, E. Pippel, C. Funke, and H. J. Méller.
Carbon in multicrystalline ribbon-silicon for solar cell application.
In: loPP Conference Series “Proceedings of the 13th International Conference on Mi-
croscopy of Semiconducting Materials”, Eds. A. G. Cullis and P A. Midgley, Vol. 180,
65-68. Institute of Physics Publishing, Bristol, United Kingdom (2004).

231 Werner, M. and K. Scheerschmidit.
Carbon at twin-boundaries in multicrystalline ribbon silicon.
In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 2, 403—404. Belgian Society for Microscopy, Liege, Belgium (2004).

232 Werner, P, L. Schubert, N. D. Zakharov, G. Gerth, and U. Gosele.
Silicon and SiGe nanowhiskers grown on (100) Si substrate by molecular beam epitaxy.
In:  Proceedings Electrochemical Society, SiGe: Materials, Processing and Devices,
Eds. D. Harame, J. Boquet, J. Cressler, D. Houghton, H. Iwai, T.-J. King, G. Masini,
J. Murota, K. Rim, and B. Tillack, 251-259. The Electrochemical Society, Pennington,
USA (2004).

233 Werner, P, N. D. Zakharov, V. G. Talalaev, G. E. Cirlin, and G. Gerth.
The structure and optical properties of a Si/Ge superlattice.
In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 2, 389-390. Belgian Society for Microscopy, Liege, Belgium (2004).

234 Zakharov, N. D., V. G. Talalaev, Y. B. Samsonenko, G. E. Cirlin, A. A. Tonkikh, and
P Werner.
Compositional characterisation of InAs/GaAs nanostructures.
In: Proceedings 13th European Microscopy Congress, Eds. D. Schryvers and J.-P. Tim-
mermans, Vol. 1, 131-132. Belgian Society for Microscopy, Liege, Belgium (2004).

Invited lectures

235 Alexe, M. and C. Harnagea.
Quantitative analysis, limitations and errors in piezoresponse scanning force mi-
croscopy.
2004 UK Ferroelectric Materials Network Conference, Cranfield, United Kingdom.
14.-15.06.2004.

236 Alexe, M.
Nanoscale ferroelectrics.
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.
08. - 12.03.2004.
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246

Alexe, M.

Nanoscale ferroelectrics.

7th International Conference on Physics of Advanced Materials, lasi, Romania.
10.-12.06.2004.

Berakdar, .

Anregung und Kontrolle von nanoskopischen Systemen.
Johann-Wolfgang-von-Goethe-Universitét, Institut fiir Theoretische Physik, Frankfurt
am Main, Germany.

14.10.2004.

Berakdar, .
Charged particle interaction with magnetic thin films and surfaces.
8th International Workshop on Fast lon-Atom Collisions (FIAC-04), Debrecen, Hun-

gary.
31.08. -03.09.2004.
Berakdar, .

Dynamik angeregter nanoskopischer Systeme.
Bergakademie Freiberg, Freiberg, Germany.
28.05.2004.

Berakdar, .

Electronic correlation mapping in nano-size materials.

[l International Workshop on Electron Correlations and Materials Properties, Kos,
Greece.

02.-09.07.2004.

Berakdar, .
Korrelierte Dynamik angeregter nanoskopischer Systeme.

Universitdt Duisburg-Essen, Fachbereich Physik, Essen, Germany.
22.10.2004.

Berakdar, .

Korrelierte Dynamik nanoskopischer Systeme.

Universitdt Regensburg, Fakultat fir Physik, Regensburg, Germany.
30.04.2004.

Berakdar, .

Magnetoresistance due to domain walls in semiconducting magnetic nanostructures.
European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004.

Berakdar, .

Photoinduced Cooper pair excitation in superconductors.
25. EAS-Tagung, Riezlern, Germany.

08. - 13.02.2004.

Berakdar, .

Spin-dependent scattering from atomic junctions in a nanowire.

International Workshop on Atomic Physics, Max-Planck-Institut fiir Physik komplexer
Systeme, Dresden, Germany.

02.-06.12.2003.
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Berakdar, .

Tunnelling in the ups and downs of potential hills.

Days of Quantum Dynamics, Freiburg im Breisgau, Germany.
23.-24.07.2004.

Breitenstein, O.

Abbildung des Serienwiderstandes mit Lock-in Thermographie.
Universitdt Konstanz, Fakultat fir Physik, Konstanz, Germany.
05.10.2004.

Breitenstein, O.

Imaging inhomogeneities of the current flow in solar cells by lock-in thermography.
University of Toledo, Department of Physics and Astronomy, Toledo, USA.
25.02.2004.

Breitenstein, O.

Lock-in thermography investigations on solar cells and ICs.
Interuniversity Microelectronics Center (IMEC) Leuven, Leuven, Belgium.
22.10.2004.

Bruno, R, V. K. Dugaev, and M. Taillefumier.

Topological Hall effect and Berry phase in magnetic nanostructures.

317th WE-Heraeus-Seminar “Spin-electronics and spin-optoelectronics in semicon-
ductors”, Physikzentrum, Bad Honnef, Germany.

11.-14.01.2004.

Bruno, R, V. K. Dugaev, and M. Taillefumier.

Topological Hall effect and Berry phase in magnetic nanostructures.

International Conference on Nanoscience and Technology (ICONSAT 2003), Kolkata,
India.

17.-20.12.2003.

Bruno, P, V. K. Dugaev, and M. Taillefumier.

Topological Hall effect and Berry phase in magnetic nanostructures.

International Conference on Nanospintronics Design and Realization (ICNDR 2004),
Kyoto, Japan.

24. - 28.05.2004.

Bruno, P

Effects of the Berry phase in magnetic nanostructures.

Symposium on Magnetic Nanostructures, Leuven-Heverlee, Belgium.
28.-29.10.2004.

Bruno, P

Introduction to spintronics.

IV International School on Magnetism and Synchrotron Radiation, Mittelwihr, France.
10.-16.10.2004.

Bruno, P

Magnetism of surfaces and nanostructures.

Freie Universitdt Berlin, Institut fir Physik, Berlin, Germany.
08.12.2003.
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Bruno, P

Magnetism of surfaces and nanostructures.

Universitdt Konstanz, Fachbereich Physik, Konstanz, Germany.
20.04.2004.

Bruno, P

Magnetism of surfaces and nanostructures.

Sonderkolloquium zur Griindung des Instituts fiir Theoretische Festkérperphysik im
IFW, Leibniz-Institut fiir Festkorper- und Werkstoffforschung Dresden, Dresden, Ger-
many.

06.05.2004.

Bruno, P

Magnetism of surface and nanostructures.

School on Nanostructured Systems: Basic Properties and Technology, Bedlewo,
Poland.

31.05.-02.06.2005.

Bruno, P

Theorie des Magnetismus.

WE-Heraeus-Ferienkurs fiir Physik “Physik der magnetischen Nanostrukturen”,
Martin-Luther-Universitdt Halle-Wittenberg, Halle, Germany.

13.-24.09.2004.

Christiansen, S. H.

Direct wafer bonding: Past, present and future.

Workshop on Wafer Bonding for MEMS Technologies, Halle, Germany.
10.-12.10.2004.

Christiansen, S. H.

Engineered substrates based on wafer bonding for future silicon technology.
Workshop on Wafer Bonding for MEMS Technologies, Halle, Germany.
10.-12.10.2004.

Christiansen, S. H.

Future silicon: Flexible, strained, nanostructured.

Eidgendssische Technische Hochschule Zirich, Department of Materials, Zirich,
Switzerland.

12.03.2004.

Christiansen, S. H.

Future silicon for the information technology.
ihp, Frankfurt/Oder, Germany.

15.06.2004.

Christiansen, S. H.

Future silicon for the information technology.
Technische Universitat Darmstadt, Darmstadt, Germany.
05.07.2004.

Christiansen, S. H.

Halbleiterbasismaterialien fiir die flexible Elektronik.

“Allianzen fir die Markte von Morgen” - Verleihung des Innovationspreises Sachsen-
Anhalt 2004, Magdeburg, Germany.

13.05.2004.
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Christiansen, S. H.

Materialentwicklung fiir zukiinftige siliziumbasierte Nanoelektronik.
Montan-Universitit Leoben, Leoben, Austria.

27.01.2004.

Christiansen, S. H.

Nanostrukturierte Materialien fiir die Informationstechnologie von heute, morgen und
ibermorgen.

PTB-Vortragsreihe “Mikro- und Nanotechnik fiir die Gesellschaft”, Braunschweig, Ger-
many.

17.06.2004.

Christiansen, S. H.

Neues Konzept fiir vertikale Si-Transistoren.
ZMD, Dresden, Germany.

21.07.2004.

Christiansen, S. H.

Optimization of thin-film crystalline solar cells on glass substrates based on electron
microscopy techniques.

Workshop on Quantum Solar Energy Conversion (Quantsol 2004), Bad Gastein, Aus-
tria.

17.03.2004.

Christiansen, S. H.

Silicon for the information technology of today, tomorrow and in the future.
Paul-Scherrer-Institut, Villigen, Switzerland.

30.07.2004.

Christiansen, S. H.

Uniaxial verspanntes Silizium: Aktueller Wissensstand.
BMBF-Fachgesprach “Next generation silicon”, Bonn, Germany.
30.09.2004.

Christiansen, S. H.

Zukuinftiges Silizium: Flexibel, verspannt, nanostrukturiert.
Universitdt der Bundeswehr Hamburg, Hamburg, Germany.
03.02.2004.

Dugaev, V. K., V. E. Mitin, J. McFarland, and G. G. lhas.

Negative magnetoresistance in Ge films at ultralow temperatures.

International Workshop on Sensors and Materials for Cryogenic Applications: Proper-
ties, Technology and Metrology, Kiev, Ukraine.

27.-29.09.2004.

Dugaev, V. K.

Anomalous Hall effect in magnetic structures with Rashba Hamiltonian.
Polish Academy of Sciences, Institute of Molecular Physics, Poznan, Poland.
26.05.2004.

Dugaev, V. K.

Spintronics in semiconductor based magnetic semiconductors (theory).

XI International Summer School Nicolas Cabrera “Frontiers in Science and Technology:
Magnetic Nanostructures”, Madrid, Spain.

13.-17.09.2004.
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286

Dugaev, V. K.

Transport properties and anomalous Hall effect in magnetic nanostructures.
Rzeszow University, Institute of Physics, Rzeszow, Poland.

27.05.2004.

Elhajal, M.

Dynamic spin Jahn-Teller effect in small magnetic clusters.

Université Paris-Sud, Laboratoire de Physique des Solides, Orsay, France.
30.03.2004.

Elhajal, M.

Dynamic spin Jahn-Teller effect in small magnetic clusters.

Institut de Physique et Chimie des Matériaux de Strasbourg, Strasbourg, France.
20.04.2004.

Ernst, A.

Beyond LDA: GW and SIC implementation in KKR.

Workshop on ab-initio Methods for Correlated Spintronics Materials: Theories and
Applications, Strasbourg, France.

23.-26.09.2004.

Ernst, A.

Electronic properties of MgO and ZnO binary alloys.

Universitdt Leipzig, Institut fir Experimentelle Physik I, Leipzig, Germany.
29.01.2004.

Ernst, A.
First-principle photoemission.

Universitdt Dresden, Institut fiir Oberflachenphysik, Dresden, Germany.
27.01.2004.

Etzkorn, M., A. P S. Kumar, R. Vollmer, W. Tang, H. Ibach, and J. Kirschner.
Oberflachenspinwellen in ultradiinnen Co-Filmen.

Ruhr-Universitdt Bochum, Institut fiir Experimentalphysik, Bochum, Germany.
22.12.2003.

Geppert, T. M., S. L. Schweizer, J. Schilling, C. Jamois, R. B. Wehrspohn, A. v. Rhein,
D. Pergande, R. Clatthaar, P Hahn, A. Feisst, and A. Lambrecht.

Photonic crystal gas sensors.

49th SPIE Annual Meeting, International Symposium on Optical Science and Technol-
ogy, Denver, USA.

02. - 06.08.2004.

Gosele, U. and D. Hesse.
Nanostrukturen fiir Photonik und Nanoelektronik.

Institut fir Kristallziichtung, Berlin, Germany.
20.10.2004.

Gosele, U., S. Matthias, and F. Miiller.

Photonic crystals based on macroporous silicon.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004.
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295

296

Gosele, U., K. Nielsch, M. Steinhart, P Werner, and M. Zacharias.

Nanopore arrays, nanorods, nanotubes, and other nanostructures.

18th International Winterschool on Electronic Properties of Novel Materials, Kirch-
berg, Austria.

06. - 13.03.2004.

Gosele, U. and M. Steinhart.
Nanostrukturen: Forschung am MPI-Halle.
BASF, Ludwigshafen, Germany.
12.10.2004.

Gosele, U., R Werner, and M. Zacharias.
Silicon-based nanophotonics.
Euronanoforum, Trieste, Italy.
09.-12.12.2003.

Gosele, U.

Designed interfaces created by wafer bonding.

11th International Conference on Intergranular and Interphase Boundaries, Queens
University Belfast, Belfast, United Kingdom.

25.-29.07.2004.

Gosele, U.

Materialien der Nanoelektronik.

Workshop on Wafer Bonding for MEMS Technologies, Halle, Germany.
10.-12.10.2004.

Gosele, U.

Nano-Silizium a la carte.

DFG-Rundgesprach “Entwicklungstendenzen in der Festkorperphysik”, Bad Honnef,
Germany.

25.-27.02.2004.

Gosele, U.

Nano-Silizium a la carte.

Universitdt Konstanz, Konstanz, Germany.
26.10.2004.

Gosele, U.

Schoéne neue Nanowelt - Chance oder Bedrohung?
Jahreshauptversammlung der Max-Planck-Gesellschaft, Stuttgart, Germany.
23.06.2004.

Gosele, U.

Silizium - neue Anwendungsfelder.

9th Augustusburg Conference of Advanced Science, Augustusburg, Germany.
22.-24.09.2004.

Gosele, U.

Von Lochern, Ratschen und Nanodréhten.

Festkolloquium anlésslich der Verabschiedung von Prof. Gleiter, Universitdt Karlsruhe,
Karlsruhe, Germany.

01.07.2004.

120



Publications and presentations Invited lectures

297

298

299

300

301

302

303

304

305

Gosele, U.

Wafer-bonded templates for nanotechnology: A status report.

International Conference on Alternative Substrate Technology (ICAST), Chamonix,
France.

21.-24.03.2004.

Héahnel, A. and J. Woltersdorf.

Nano-processes of the metal-mediated graphitisation in interlayers of Si-C-O materi-
als.

International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20.-22.09.2004.

Henk, .

From spin-resolved photoelectron spectroscopy to spin-dependent electron transmis-
sion.

Strasbourg University, Institut de Physique et Chimie des Matériaux de Strasbourg,
Strasbourg, France.

09.02.2004.

Henk, .

Spin-dependent ballistic transport - from simple models to the ab-initio description of
planar tunnel junctions.

Einfihrungskolloquium der Forschergruppe “Oxidische Grenzflichen”, Martin-Luther-
Universitdt Halle-Wittenberg, Halle, Germany.

03.03.2004.

Hertel, R., W. Wulfhekel, and J. Kirschner.

On domain-wall-induced phase shifts of propagating spin waves in thin ferromagnetic
strips and rings.

321. WE-Heraeus-Seminar “Spin-dependent Transport and Magnetization Reversal in
Magnetic Nanostructures”, Bad Honnef, Germany.

31.03. - 02.04.2004.

Hertel, R.

The finite element method in micromagnetics.

National Institute of Standards and Technology, Gaithersburg, USA.
27.05.2004.

Hertel, R.

Finite element modelling of ferromagnetic nanostructures.

AIMS’ 5th International Conference on Dynamical Systems and Differential Equations,
Pomona, USA.

16.-19.06.2004.

Hertel, R.

Micromagnetic modelling of the magnetization dynamics in sub-micron ferromagnets.
Simon Fraser University, Vancouver, Canada.

03.06.2004.

Hertel, R.
Modelling of the static and dynamic magnetization in nanoscale magnets using a hy-
brid finite element/boundary element method.
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311

312

313

314

Max-Planck-Institut fiir Mathematik in den Naturwissenschaften, Leipzig, Germany.
17.05.2004.

Hertel, R.

Simulating ferromagnetic nanostructures with finite elements.

SIAM-Conference on Mathematical Aspects of Material Science, Los Angeles, USA.
23.-26.05.2004.

Hertel, R.

Simulation magnetischer Nanostrukturen.

Fachbereich Physik, Martin-Luther-Universitdt Halle-Wittenberg, Halle, Germany.
14.10.2004.

Hertel, R.

Simulation of the static and dynamic magnetization in nanostructures.
Institut fiir Festkorperforschung, Forschungszentrum Jilich, Jilich, Germany.
05.10.2004.

Hertel, R.

Solving micromagnetic problems with finite elements.

GAMM 2004: 75. Jahrestagung der Gesellschaft fiir Angewandte Mathematik und
Mechanik e. V., Technische Universitdt Dresden, Dresden, Germany.
21.-27.03.2004.

Hertel, R.

Statische und dynamische Magnetisierung.

WE-Heraeus Ferienkurs “Physik der magnetischen Nanostrukturen”, Halle, Germany.
13.-24.09.2004.

Hesse, D. and M. Alexe.

Interfaces in nanosize ferroelectrics - microstructure and impact on properties.
EuroConference “Interfaces in Nanostructured Materials”, Kloster Irsee, Germany.
06. - 11.06.2004.

Hesse, D. and M. Alexe.

Interfaces in nanostructured ferroelectrics - microstructure and impact on properties.
Second Korean-German Symposium on Interfaces in Solids, Aachen, Germany.
22.-23.03.2004.

Hesse, D. and M. Alexe.

Interfacial defects in nanostructured ferroelectric materials and their impact on prop-
erties.

Max-Planck-Institut fir Mathematik in den Naturwissenschaften, Leipzig, Germany.
12.07.2004.

Hesse, D. and M. Alexe.

Mikrostruktur-Eigenschaftsbeziehungen in Nanostrukturen aus ferroelektrischen Per-
owskiten.

Symposium “Transmissionselektronenmikroskopie”, Institut fir Physikalische Chemie
und Elektrochemie, Universitit Hannover, Hannover, Germany.

25.10.2004.
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320

321

322

323

Hesse, D. and S. Senz.

Reactive interfaces - structure, reaction mechanisms, kinetics.

International Workshop on Interfacial Processes and Properties of Advanced Materials
(IPAM 04), Caen, France.

28. - 30.06.2004.

Hesse, D.

Mikrostruktur und Wirkung innerer und dullerer Grenzfldchen in ferroelektrischen
Nanostrukturen.

Werkstoffwissenschaftliches ~ Kolloquium,  Institut  fir Werkstoffwissenschaften,
Friedrich-Alexander-Universitdt Erlangen-Nirnberg, Erlangen, Germany.

20.07.2004.

Hofmeister, H.

Bestrahlungsgestiitzte Methoden zur Bildung und Modifizierung von Metall-
Nanopartikeln in Clas.

Technische Universitdt lImenau, Fachbereich Glas- und Keramiktechnologie, llmenau,
Germany.

15.01.2004.

Hofmeister, H.

From nanoparticles to nanorods and nanowires.

NATO Advanced Study Institute “Nanostructured and Advanced Materials for Opto-
electronic, Photovoltaic and Sensor Applications”, Sozopol, Bulgaria.

06. - 17.09.2004.

Hofmeister, H.

Matrix embedded metal and semiconductor nanoparticles.

NATO Advanced Study Institute “Nanostructured and Advanced Materials for Opto-
electronic, Photovoltaic and Sensor Applications”, Sozopol, Bulgaria.

06. - 17.09.2004.

Hofmeister, H.

Metal nanoparticle composite materials - synthesis, structure and optical properties.
Optoelectronics and Photonics Lectures, Universitat Paderborn, Interdisziplindres Zen-
trum fir Optoelektronik und Photonik, Paderborn, Germany.

30.06.2004.

Hofmeister, H.

Transmission electron microscopy of nanoparticulate matter.

NATO Advanced Study Institute “Nanostructured and Advanced Materials for Opto-
electronic, Photovoltaic and Sensor Applications”, Sozopol, Bulgaria.

06. - 17.09.2004.

Hofmeister, H.

Zur Entstehung von flinffach verzwillingten Nanostrukturen in Keimbildungs- und
Wachstumsprozessen.

TU Chemnitz, Institut fur Physik, Chemnitz, Germany.

02.12.2003.

Kirschner, J., J. Berakdar, and C. Winkler.
Imaging the exchange-correlation hole in (e,2e) from LiF.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
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329
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332

Gesellschaft, Regensburg, Germany.
08. - 12.03.2004.

Kirschner, J., R. Vollmer, M. Etzkorn, and A. P S. Kumar.

Large wave-vector, high energy surface magnons as seen by spin-polarized electron
energy loss spectroscopy.

Summer School on “Magnetism and Transport in Solids”, Uppsala, Sweden.
14.-18.06.2004.

Kirschner, J., R. Vollmer, M. Etzkorn, and A. P S. Kumar.

Large wave-vector, high energy surface magnons as seen by spin-polarized electron
energy loss spectroscopy.

NSRIM Spring Symposium, Nijmegen, The Netherlands.

06. - 07.05.2004.

Kirschner, J., R. Vollmer, M. Etzkorn, and A. P S. Kumar.

Large wave-vector, high energy surface magnons as seen by spin-polarized electron
energy loss spectroscopy.

Fachbereich Physik, Freie Universitdt Berlin, Berlin, Germany.

16.07.2004.

Kirschner, .

Coincidence spectroscopy of correlated electron pairs.
Materials Research Society Fall Meeting (MRS), Boston, USA.
01.-05.12.2003.

Kirschner, .

Detektion kurzwelliger Oberflichen-Magnonen mit spinpolarisierter Elektronen-
Energieverlust-Spektroskopie.

Freie Universitdt Berlin, Berlin, Germany.

16.02.2004.

Kirschner, .

Experiments on the exchange-correlation hole in solids.

SFB-Seminar, Fakultat fir Physik, Universitét Bielefeld, Bielefeld, Germany.
27.07.2004.

Kirschner, J.

High wave vector surface spin waves measured by spin-polarized electron energy loss
spectroscopy.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004.

Kirschner, J.

Magnetism at the nanoscale.
IVC-16/I1CSS-12/NANO-8, Venice, Italy.
28.06. - 02.07.2004.

Kirschner, .

Recent developments and trends in nanoscale magnetism.

Third International Workshop on Surfaces, Interfaces and Thin Film Physics, Shanghai,
PR China.

27.-30.05.2004.
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341

Kirschner, .

Recent developments and trends in nanoscale magnetism.

International Workshop on Nuclear Resonant Scattering for the Study of Nanoscale
Structures, Grenoble, France.

24.-26.03.2004.

Kirschner, J.

Recent developments and trends in nanoscale magnetism.

State Key Laboratory of Magnetism, Institute of Physics, Chinese Academy of Sciences,
Beijing, PR China.

12.05.2004.

Kirschner, .

Static and dynamic element specific domain structures in oligatomic exchange cou-
pled trilayers.

4th Conference on Synchrotron Radiation in Materials Science, Grenoble, France.
23.-25.08.2004.

Kirschner, J.

Static and dynamic element specific domain structures in oligatomic exchange cou-
pled trilayers.

Workshop “Our Future Light Source”, Lund, Sweden.

27.-29.09.2004.

Korte, C., B. Franz, D. Hesse, and N. D. Zakharov.

Influence of interfaces on the morphological evolution of electric field driven solid
state reactions.

6th International Conference on Diffusion in Materials (DIMAT), Cracow, Poland.
18.-23.07.2004.

Kuch, W., L. I. Chelaru, F. Offi, ]. Wang, M. Kotsugi, and J. Kirschner.

Evidence for three-dimensional non-collinear antiferromagnetic order in single-
crystalline FeMn ultrathin films.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05.-10.09.2004.

Kuch, W.

Einblicke in magnetische Schichtsysteme.

Fakultét fir Physik und Astronomie, Universitat Wiirzburg, Wiirzburg, Germany.
12.01.2004.

Kuch, W.

Grundlagen des Magnetismus.

WE-Heraeus-Ferienkurs “Physik der magnetischen Nanostrukturen”, Halle, Germany.
13.-24.09.2004.

Kuch, W.

Imaging of magnetic interactions in multi-layered structures by photoelectron emission
Microscopy.

Instituto Nicolas Cabrera, Universidad Auténoma de Madrid, Madrid, Spain.
23.06.2004.
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Kuch, W.

Imaging of magnetic interactions in multi-layered structures by photoelectron emission
MICcroscopy.

UK Synchrotron Radiation User Meeting 2004, Steventon, United Kingdom.
14.-15.09.2004.

Kuch, W.

Magnetic imaging.

IV International School on Magnetism and Synchrotron Radiation, Mittelwihr, France.
10.-15.10.2004.

Kuch, W.

Magnetic interface coupling in single-crystalline FM-AF bilayers and FM-AF-FM trilay-
ers.

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004.

Kuch, W.

Photoelectron emission microscopy of magnetic domains in layered magnetic struc-
tures.

20th General Conference of the Condensed Matter Division of the European Physical
Society, Prague, Czech Republic.

19.-23.07.2004.

Kuch, W.

Photoelectron emission microscopy of magnetic domains in layered magnetic struc-
tures.

Van der Waals-Zeeman-Kolloquium, Universiteit van Amsterdam, Amsterdam, The
Netherlands.

06.10.2004.

Kudrnovsky, J., V. Drchal, I. Turek, L. Bergqvist, O. Eriksson, G. Bouzerar, and P Bruno.
Exchange interactions in diluted magnetic semiconductors: First principles study.
20th General Conference of the Condensed Matter Division of the European Physical
Society, Prague, Czech Republic.

19.-23.07.2004.

Kudrnovsky, J., V. Drchal, I. Turek, G. Bouzerar, and R Bruno.

Exchange interactions, spin waves and transition temperatures in itinerant magnets.
Institut Laue-Langevin, Grenoble, France.

06.02.2004.

Kudrnovsky, J., V. Drchal, I. Turek, and P Bruno.

Exchange interactions, magnon spectra, and Curie temperature of itinerant magnets.
Swedish Summer School on Magnetism and Transport, Uppsala, Sweden.

14. - 18.06.2004.

Kudrnovsky, J., V. Drchal, I. Turek, and P Bruno.

First-principles study of exchange interactions in diluted magnetic semiconductors.
International Conference on Nanospintronics Design and Realization (ICNDR 2004),
Kyoto, Japan.

24.-28.05.2004.
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360

Kumar, A. P S., M. Etzkorn, R. Vollmer, H. Ibach, and J. Kirschner.
Spin-polarized electron energy loss spectroscopy.

Department of Physics, Indian Institute of Science, Bangalore, India.
21.01.2004.

Kumar, A. P S., M. Etzkorn, R. Vollmer, H. Ibach, and J. Kirschner.

Spin wave dispersion by spin-polarized electron energy loss spectroscopy.
Technische Universitat Miinchen, Miinchen, Germany.

09.02.2004.

Matthias, S., . Miller, R. Hillebrand, J. Schilling, and U. Gésele.

Three-dimensional silicon-based photonic crystals fabricated by electrochemical etch-
ing.

1st IEEE International Conference on Group IV Photonics (GFP), Hong Kong, PR China.
29.09. - 01.10.2004.

Messerschmidt, U.

Mikroprozesse der plastischen Verformung von Ein-Quasikristallen.
Institut fiir Materialphysik, Universitdt Wien, Vienna, Austria.
24.05.2004.

Metalidis, G.

Imaging electron transport in 2D mesoscopic systems.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004.

Meyerheim, H. L.

Structural and magnetic properties of MgO/Fe(001) bilayers and Fe/MgO/Fe(001).
March Meeting of the American Physical Society , Montreal, Canada.
22.-26.03.2004.

Miiller, F. and S. Matthias.

Brownsche Motoren.

Justus-Liebig-Universitat Giellen, Gielen, Germany.
19.01.2004.

Miiller, F.

Macroporous silicon for 3D photonic crystals.

Nanoelectronics and Photonics Systems Workshop, University of Tarragona, Tarragona,
Spain.

21.-22.06.2004.

Miiller, F.

Vielseitiges makroporoses Silizium:  Von photonischen Kristallen zu neuartigen
Teilchenfiltern.

Universitat Leipzig, Leipzig, Germany.

01.06.2004.

Nielsch, K.

Magnetic nanostructures based on porous alumina: Nanowires, nanotubes and anti-
dot arrays.

University of Leiden, Department of Physics, Leiden, The Netherlands.

23.02.2004.
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Nielsch, K.

Magnetic nanostructures based on porous alumina: Nanowires, nanotubes and anti-
dot arrays.

Ruhr-Universitdt Bochum, Sonderforschungsbereich 491 “Magnetische Heteroschich-
ten: Struktur und elektronischer Transport”, Bochum, Germany.

17.06.2004.

Nielsch, K.

Magnetic nanowires and nanotubes based on aluminum oxide membranes.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004.

Nielsch, K.

Magnetic nanowires and nanotubes based on aluminum oxide membranes.

Trinity Advanced Materials Symposium 2004, Trinity University, Department of
Physics, Dublin, Ireland.

13.05.2004.

Nielsch, K.

Wie in Bienenwaben Nanostdbe und Nanoréhren entstehen oder das Mikadospiel im
Nanokosmos.

7. Sommerschule fiir Madchen, Martin-Luther-Universitit Halle-Wittenberg, Fachbe-
reich Physik, Halle, Germany.

07.-09.07.2004.

Nyvlt, M.

Application of the optical second harmonic generation technique for studies of surface
magnetism.

Faculty of Mathematics and Physics, Charles University, Prague, Czech Republic.
13.04.2004.

Popescu, R., H. L. Meyerheim, D. Sander, W. Pan, J. Kirschner, O. Robach, and S. Ferrer.
Structure and stress in MnCu surface alloys.

European Sychrotron Radiation Facitily (ESRF), Grenoble, France.

30.07.2004.

Przybylski, M.

Experimental realization of spin-polarized current source combined to semiconducting
elements.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004.

Przybylski, M.

Magnetyzm i polaryzacja spinowa w cienkich warstwach Co,MnSi.

Faculty of Physics and Applied Computer Science, AGH University of Science and
Technology, Cracow, Poland.

19.10.2004.

Przybylski, M.
Spin injection into semiconductors: From ballistic transport to the use of tunnel barri-

ers.
XXVIII International Conference of Theoretical Physics “Electron Correlations in Nano-
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378

and Macrosystems”, Ustron, Poland.
02. - 05.09.2004.

Rehn, U., R. B. Wehrspohn, and U. Gdsele.

DNA-linked gold nanoparticles: Towards new hybrid materials.

International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20.-22.09.2004.

Rehn, U.

Optical properties of DNA-conjugated gold nanoparticles.
Max-Planck-Institut fiir Polymerforschung, Mainz, Germany.
08.03.2004.

Sander, D.

Adsorptions-induzierte Spin-Reorientierung in epitaktischen Nickel-Atomlagen.
Lehrstuhl fir Festkorperphysik, Universitat Erlangen-Nurnberg, Erlangen, Germany.
06.05.2004.

Sander, D.

Oberflachlich ganz ordentlich: Regelmaliige Nanomagnete auf rekonstruierten Ober-
flachen.

7. Sommerschule fir Mddchen, Martin-Luther-Universitdt, FB Physik, Halle, Germany.
07.-09.07.2004.

Sander, D.

Spannung, Dehnung, magnetische Anisotropie: Alles ist anders in Nanometer-diinnen
Filmen.

Universitdt Duisburg-Essen, Fachbereich Physik, Technische Physik, Essen, Germany.
04.12.2003.

Sander, D.

Stress on the atomic scale: From surface reconstruction to stress oscillations and mag-
netostriction of atomic layers.

Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08.-12.03.2004.

Sander, D.

Stress on the atomic scale: From surface reconstruction to stress oscillations and mag-
netostriction of atomic layers.

Materials Science Seminar, Harvard University, Cambridge, USA.

19.02.2004.

Sandratskii, L. M. and P Bruno.

Exchange interactions and Curie temperature of diluted magnetic semiconductors.

[l Wandlitz Days on Magnetism: “Local-Moment Ferromagnets: Unique Properties
for Modern Applications”, Wandlitz, Germany.

15.-18.03.2004.

Sandratskii, L. M. and P Bruno.
Exchange interactions and Curie temperature of diluted magnetic semiconductors.

Institut fiir Festkorper- und Werkstoffforschung, Dresden, Germany.
31.03.2004.

129



Invited lectures Publications and presentations

379

380

381

382

383

384

385

386

387

Sandratskii, L. M.

First-principles material design for semiconductor spintronic nanodevices.

3rd International Conference on Computational Modeling and Simulation of Materials,
Acireale, Italy.

30.05. - 04.06.2004.

Sandratskii, L. M.

First-principles study of materials for spintronic applications.

10th Annual Workshop on Magnetism and Intermetallics, Lisbon, Portugal.
11.-12.12.2003.

Sandratskii, L. M.

The role of holes in the magnetism of diluted magnetic semiconductors.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004.

Scheerschmidt, K.

The inverse object reconstruction in electron microscopy.

International Holography Workshop, Triebenberg Laboratory, Dresden, Germany.
29.08. - 01.09.2004.

Scheerschmidt, K.

Relaxation of nanostructures: Molecular dynamics simulations using empirical poten-
tials.

CECAM Workshop: Modeling of selfassembled semiconductor nanostructures, Lyon,
France.

28.-30.06.2004.

Schlickum, U., N. Janke-Gilman, W. Wulfhekel, and J. Kirschner.

Magnetisch frustrierte Zonen in diinnen antiferromagnetischen Mn-Filmen auf
Fe(001).

Institut fir Experimentalphysik, Ruhr-Universitdt Bochum, Bochum, Germany.
22.12.2003.

Schneider, R.

EELS und EFTEM - Methodische Grundlagen und Einsatzmdéglichkeiten in der Materi-
alforschung.

Universitdt Karlsruhe, Laboratorium fiir Elektronenmikroskopie, Karlsruhe, Germany.
02.02.2004.

Steinhart, M., R Goring, Y. Luo, H. Hofmeister, M. Alexe, E. Pippel, and U. Gosele.
Nano- and microtubes with complex wall morphologies.

Particles 2004: Particle Synthesis, Characterization, and Particle-based Advanced Ma-
terials, Orlando, USA.

06. - 09.03.2004.

Steinhart, M.

Adhesion - a tool for the preparation of nano- and microstructures.
Max-Planck-Institut fir Metallforschung, Stuttgart, Germany.
11.02.2004.
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Steinhart, M.

Tailoring 1D nanostructures.

Martin-Luther-Universitit Halle-Wittenberg, Fachgruppe Experimentelle Polymer-
physik, Halle, Germany.

03.03.2004.

Steinhart, M.

Template wetting - a modular assembly system for 1D nanostructures.

Universitdt Paderborn, Arbeitsgruppe Nanophotonische Materialien, Paderborn, Ger-
many.

06.05.2004.

Steinhart, M.

Template wetting - a modular assembly system for 1D nanostructures.
Fritz-Haber-Institut der Max-Planck-Gesellschaft, Berlin, Germany.
09.06.2004.

Steinhart, M.

Template wetting - a modular assembly system for 1D nanostructures.
Humboldt-Universitdt, Institut fir Chemie, Berlin, Germany.
10.06.2004.

Steinhart, M.

Template wetting - a modular assembly system for 1D nanostructures.
Ludwig-Maximilians-Universitat, Miinchen, Germany.

24.05.2004.

Stepanyuk, V. S.

Atomic simulation of growth.

WE-Heraeus-Ferienkurs “Physik der magnetischen Nanostrukturen”, Martin-Luther-
Universitdt Halle-Wittenberg, Halle, Germany.

13.-24.09.2004.

Stepanyuk, V. S.

Magnetic nanostructures.

International Symposium on Theory of Atomic and Molecular Clusters (TAMC4),
Toulouse, France.

24. - 28.04.2004.

Stepanyuk, V. S.

Magnetic nanostructures stabilized by surface-state electrons.

KKR-Workshop on New Developments, Applications and Collaborations, Ludwig-
Maximilians-Universitat Miinchen, Miinchen, Germany.

13.-15.02.2004.

Stepanyuk, V. S.

Magnetism and structure at the atomic scale.
Ludwig-Maximilians-Universitdt, Department Chemie, Miinchen, Germany.
27.01.2004.

Stepanyuk, V. S.

Magnetism and structure on the atomic scale.
Fritz-Haber-Institut, Berlin, Germany.
08.01.2004.
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407

Szafraniak, I., M.-W. Chu, M. Alexe, and D. Hesse.

Nanosized ferroelectric crystals obtained by a self-patterning method.

XVI Polish-Czech Seminar on Structural and Ferroelectric Phase Transitions, Great
Mazurian Lakes, Poland.

13.-15.05.2004.

Taillefumier, M.

Electron energy spectrum in two-dimensional periodic magnetic fields.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004.

Utsumi, Y.

Noise of a single electron transistor in the regime of large quantum fluctuations out of
equilibrium.

Universitdt Karlsruhe, Institut fiir Theoretische Festkorperphysik, Karlsruhe, Germany.
16.12.2003.

Utsumi, Y.

Noise of a single-electron transistor in the regime of large quantum fluctuations of
island charge and out of equilibrium.

Tohoku University, Institute for Materials Research, Sendai, Japan.

11.03.2004.

Vogel, J., W. Kuch, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini, F. Petroff,
J. Kirschner, and A. Fontaine.

Time and layer resolved magnetic domain imaging in FeNi/Cu/Co trilayers using X-ray
photoelectron emission microscopy.

9th Joint MMM/Intermag Conference, Anaheim, USA.

05.-09.01.2004.

Vollmer, R., M. Etzkorn, A. P'S. Kumar, W. Tang, H. Ibach, and J. Kirschner.

Spin wave excitation observed by spin polarized electron energy loss spectroscopy.
9th Joint MMM/Intermag Conference, Anaheim, USA.

05.-09.01.2004.

Wulfhekel, W., S. Bodea, U. Schlickum, and J. Kirschner.

Wachstum, elektronische Struktur und Magnetismus von Fe/W(100) und Mn/Fe(100).
Universitat Karlsruhe, Karlsruhe, Germany.

25.10.2004.

Wulthekel, W., U. Schlickum, H. F. Ding, and J. Kirschner.
Magnetic imaging with polarized electrons and beyond.
University Nancy, Nancy, France.

27.05.2004.

Wulthekel, W., U. Schlickum, H. F. Ding, and J. Kirschner.
Spin polarized STM: Magnetic imaging and beyond.
Scanning Probe Microscopy 2004, Nizhny Novgorod, Russia.
02.-06.05.2004.

Wulfhekel, W., F. Zavaliche, M. Klaua, C. C. Kuo, M.-T. Lin, and J. Kirschner.
Coulomb blockade in Fe/MgO/Fe: Spin effects.

Journées Surfaces et Interfaces, Mulhouse, France.

28.-30.01.2004.
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415

416

Wulfhekel, W., F. Zavaliche, M. Klaua, C. C. Kuo, M.-T. Lin, and J. Kirschner.

Spin effects in coloumb blockade in Fe/MgO/Fe.

321. WE-Heraeus-Seminar “Spin-dependent Transport and Magnetization Reversal in
Magnetic Nanostructures”, Bad Honnef, Germany.

31.03. - 02.04.2004.

Wulfhekel, W., F. Zavaliche, M. Klaua, C. C. Kuo, M.-T. Lin, and J. Kirschner.
Spin-polarized Coulomb blockade through Fe clusters on single-crystalline MgO bar-
riers.

7th International Conference on Nanostructured Materials, Wiesbaden, Germany.
20. - 24.06.2004.

Wulthekel, W.

Tunneln mit Spins: Von Nanomagneten zum Ein-Elektronentransistor.
Westfalische Wilhelms-Universitat Miinster, Miinster, Germany.
27.04.2004.

Wulfhekel, W.

Wenn Spins tunneln: Von Nanomagneten zum Ein-Elektronentransistor.
Universitdt des Saarlandes, Saarbriicken, Germany.

10.05.2004.

Zacharias, M. and U. Gosele.
Nanosilicon a la carte.

LASERION 2004, Ringberg, Germany.
20. - 24.06.2004.

Zacharias, M., J. Heitmann, V. G. Talalaev, R. Scholz, F. M. Kolb, and H. Hofmeister.
Confinement effects in silicon nanostructures.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004.

Zacharias, M., J. Heitmann, L. X. Yi, V. G. Talalaev, and R. Scholz.

Quasimono-sized Si quantum dot arrays for optical applications: Confinement and
doping.

Electrochemical Society Conference, Symposium “SiGe: Materials, Processing, and
Devices”, Honolulu, USA.

03.-08.10.2004.

Zacharias, M.

Confined systems and nanostructures - a Si perspective.

FOM Institute for Atomic and Molecular Physics (AMOLF), Amsterdam, The Nether-
lands.

30.04.2004.

Zacharias, M.

Nanocrystals, nanotubes, nanowires - controlled synthesis for future functions.
Universitat Marburg, Fachbereich Physikalische Chemie, Marburg, Germany.
25.05.2004.
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417 Zacharias, M.
Nanosilicon a la carte - or what size control and self organization can do.
Japan Society for the Promotion of Science Symposium “Frontiers of Nanoscience”,
Halle, Germany.
14.-15.05.2004.

418 Zacharias, M.
Nanostructure a la carte.

Stockholm University, Stockholm, Sweden.
28.10.2004.

Contributed presentations

419 Barnas, J., R. Swirkowicz, I. Weimann, W. Rudzinski, M. Wilczynski, and V. K. Dugaev.
Quantum dots attached to ferromagnetic leads: Possibility of new spintronic devices.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

420 Baskin, E., . Edelman, A. Chack, R. Weil, T. Roschek, B. Rech, W. Beyer, R. Beserman,
P Werner, and N. D. Zakharov.
Efficiency of nano-microcrystalline Si:H solar cells in amorphous Si:H matrix.
11th Israel Materials Engineering Conference (IMEC-11), Haifa, Israel.
24.-25.12.2003, Talk.

421 Belov, A. Y. and K. Scheerschmidt.
Extended molecular dynamics simulations of interfaces and defects: elastic flexible
boundary conditions.
European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Poster.

422 Berakdar, J. and N. Kabachnik.
Double photo ionization from oriented and aligned atoms.
Friihjahrstagung des Arbeitskreises Atome, Molekiile, Quantenoptik und Plasmen
(AMOP) der Deutschen Physikalischen Gesellschaft, Miinchen, Germany.
22.-26.03.2004, Poster.

423 Berakdar, J., O. Kidun, and N. Fominykh.
Calculation of resonance transmission probabilities in 1D systems.
Friihjahrstagung des Arbeitskreises Atome, Molekiile, Quantenoptik und Plasmen
(AMOP) der Deutschen Physikalischen Gesellschaft, Miinchen, Germany.
22.-26.03.2004, Poster.

424 Berakdar, J. and K. A. Kouzakov.
Photo-induced excitation of Cooper pairs in superconductors.
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.
08. - 12.03.2004, Poster.

425 Berakdar, J. and A. Matos Abiague.
Optimal control of the molecular orientation by half-cycle pulses.
Friihjahrstagung des Arbeitskreises Atome, Molekiile, Quantenoptik und Plasmen
(AMOP) der Deutschen Physikalischen Gesellschaft, Miinchen, Germany.
22.-26.03.2004, Poster.
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429

430

431

432

433

434

Berakdar, .

Quantenfeldtheoretische Methoden in der Festkdrperphysik.
Physik Combo, Universitdt Leipzig, Leipzig, Germany.

02. - 03.07.2004, Talk.

Berakdar, .

Structure and dynamics of impurity doped metal clusters.

Friihjahrstagung des Arbeitskreises Atome, Molekiile, Quantenoptik und Plasmen
(AMOP) der Deutschen Physikalischen Gesellschaft, Miinchen, Germany.
22.-26.03.2004, Talk.

Berger, A., W.-G. Drost, S. Hopfe, M. Steen, and H. Hofmeister.

Stress state and twin configuration of spheroidal silver nanoparticles in glass.

NATO Advanced Study Institute “Nanostructured and Advanced Materials for Opto-
electronic, Photovoltaic and Sensor Applications”, Sozopol, Bulgaria.

06. - 17.09.2004, Poster.

Bertram, F,, D. Forster, J. Christen, H. J. Fan, M. Zacharias, A. Dadgar, and A. Krost.
Microscopic characterization of luminescence from ZnO nanowires.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Poster.

Bertram, F., D. Forster, J. Christen, H. J. Fan, M. Zacharias, and U. Gésele.

ZnO nanowires: Microscopic correlation of structural and optical properties by scan-
ning cathodoluminescence spectroscopy.

27th International Conference on the Physics of Semiconductors (ICPS-27), Flagstaff,
USA.

26. - 30.07.2004, Poster.

Breitenstein, O.

Investigating CdTe solar cells by lock-in thermography.
National NREL CdTe R&D Team Meeting, Perrysburg, USA.
26.02.2004, Talk.

Breitenstein, O.

Lock-in thermography for functional testing of electronic components.

7th International Conference on Quantitative Infrared Thermography (QIRT 2004),
Rhode-St.-Genese, Belgium.

05. - 08.07.2004, Talk.

Brendel, A., C. Popescu, C. Leyens, J. Woltersdorft, E. Pippel, and H. Bolt.
SiC fibre reinforced copper as heat sink material for fusion applications.
11th International Conference on Fusion Reactor Materials, Kyoto, Japan.
11. - 13.12.2003, Talk.

Brodowska, B., W. Dobrowolski, O. Portugall, M. Goiran, J. K. Furdyna, T. Woitowicz,
G. Cywinski, V. K. Dugaev, and B. Wilkowska.

Anomalous Hall effect in semimagnetic semiconductors.

XXX International School on Physics of Semiconducting Compounds “Jaszowiec
2004”, Ustron-Jaszowiec, Poland.

28.05. - 04.06.2004, Poster.
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435

436

437

438

439

440

441

442

Bruno, P

Effects of the Berry phase in two-dimensional electron gases and magnetic nanostruc-
tures.

BMBF-Statusseminar  zu  Elektronenkorrelation und Dissipationsprozessen in
Halbleiter-Quantenstrukturen, ~ Universitdit Hamburg, Institut fiir Angewandte
Physik, Hamburg, Germany.

21.-22.09.2004, Talk.

Chassé, A., W. Kuch, M. Kotsugi, X. Gao, F. Offi, S. Imada, S. Suga, H. Daimon, and
J. Kirschner.

Magnetism-induced symmetry breaking in photoelectron diffraction pattern.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Christen, J., F. Bertram, A. Dadgar, A. Krost, H. J. Fan, M. Zacharias, and U. Gésele.
Optical properties of self-assembled ZnO nanowires.

3rd International Workshop on ZnO and Related Materials, Sendai, Japan.

03. - 08.10.2004, Poster.

Christiansen, S. H.

Strained silicon on insulator (sSOI) by wafer bonding.

2nd International SiGe Technology and Device Meeting (ISTDM) 2004, Frank-
furt/Oder, Germany.

16.-19.05.2004, Poster.

Chu, M.-W., R. Scholz, I. Szafraniak, M. Alexe, and D. Hesse.

HRTEM study on the role of misfit dislocations in the ferroelectric size effect of epitaxial
Pb(Zr, Ti)O3 nanoislands.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.

Chu, M.-W., I. Szafraniak, M. Alexe, and D. Hesse.

Elastic coupling between 90° domain walls and dislocations in ferroelectric perovskite
nanoislands.

8th International Symposium on Ferroic Domains (ISFD-8), Tsukuba, Japan.

24. - 27.08.2004, Talk.

Chu, M.-W., I. Szafraniak, R. Scholz, C. Harnagea, M. Alexe, and D. Hesse.

The contribution of misfit dislocations to polarization instabilities of epitaxial ferroelec-
tric Pb(Zrg 52 Tig 45)O3 nanoislands.

Frihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Chu, M.-W., I. Szafraniak, R. Scholz, D. Hesse, M. Alexe, and U. Gésele.

The contribution of asymmetric strain fields in epitaxial Pb(Zrg 52 Tio.48)O3 nanoislands
to ferroelectric size effects.

Materials Research Society Fall Meeting (MRS), Boston, USA.

01.-05.12.2003, Talk.

136



Publications and presentations Contributed presentations

443

444

445

446

447

448

449

450

451

Chu, M.-W., I. Szafraniak, R. Scholz, D. Hesse, M. Alexe, and U. Gésele.

The contribution of strain fields in epitaxial Pb(Zr( 52Tip 4s)O3 nanoislands to ferroelec-
tric size effects.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Talk.

Drost, W.-C., H. Hofmeister, and A. Berger.

Full-range colored glass polarizers for LCD application based on spheroidal silver
nanoparticles.

Electronic Displays Konferenz, Wiesbaden, Germany.

28. - 30.09.2004, Talk.

Drost, W.-C., H. Hofmeister, and A. Berger.
Vollfarbige Glaspolarisatoren fiir LCD Anwendung.
32. Flussigkristalltagung, Halle, Germany.

24. - 26.03.2004, Talk.

Dubiel, M., H. Hofmeister, K.-D. Schicke, W. Seifert, and R. Schneider.

Structure of silver nanoparticles in silicate glass considering the particle/glass interface.
International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20. - 22.09.2004, Poster.

Dubiel, M., X. Yang, R. Schneider, H. Hofmeister, and K.-D. Schicke.
Structure and properties of nanoparticle-glass compounds.

7th ESG Conference on Class Science and Technology, Athens, Greece.
25.-28.04.2004, Talk.

Dubiel, M., X. Yang, R. Schneider, H. Hofmeister, and K.-D. Schicke.

Structure of silver nanoparticles in silicate glasses and of nanoparticle-glass interfaces.
9th International Conference on The Structure of Non-Crystalline Materials, Corning,
USA.

11. - 15.07.2004, Talk.

Dugaev, V. K., J. Barnas, ). Berakdar, and V. F. Mitin.

Magnetoresistance of semiconductor magnetic nanostructures.

International Workshop on Sensors and Materials for Cryogenic Applications: Proper-
ties, Technology and Metrology , Kiev, Ukraine.

27.-29.09.2004, Talk.

Dugaev, V. K., J. Barnas, and J. Berakdar.

Scattering from domain walls in a ferromagnetic quantum wire.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Dugaev, V. K., J. Berakdar, J. Barnas, W. Dobrowolski, V. F. Mitin, and M. Vieira.
Magnetoresistance due to domain walls in semiconducting magnetic nanostructures.
European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Talk.
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459

460

Dugaev, V. K., J. Berakdar, J. Barnas, V. I. Ivanov, W. Dobrowolski, and V. F. Mitin.
Conductance and giant magneto-resistance in magnetic tunneling nanostructures.
2nd Ukrainian Scientific Conference on Physics of Semiconductors, Chernivtsi,
Ukraine.

20. - 24.09.2004, Talk.

Dugaev, V. K., P Bruno, and M. Taillefumier.

Topological Hall effect in magnetic nanostructures.

XI International Summer School Nicolas Cabrera “Frontiers in Science and Technology:
Magnetic Nanostructures”, Madrid, Spain.

13.-17.09.2004, Talk.

Dugaev, V. K., M. Taillefumier, P Bruno, B. Canals, and C. Lacroix.

Intrinsic mechanism of the anomalous Hall effect.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Dugaev, V. K., M. Taillefumier, and P Bruno.

Electron energy spectrum and persistent currents in a two-dimensional periodic mag-
netic field.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Dugaev, V. K., M. Taillefumier, and P Bruno.

Topological Hall effect and Berry phase in magnetic nanostructures.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Poster.

Dugaev, V. K.

Spin and Hall currents induced by Berry phase.

Solid State Quantum Information Processing Conference, Amsterdam, The Nether-
lands.

15.-18.12.2003, Poster.

Elhajal, M.

Dynamic spin Jahn-Teller effect in small magnetic clusters.

Université Bordeaux, Centre de Physique Moleculaire Optique et Hertzienne, Bor-
deaux, France.

01.04.2004, Talk.

Ernst, A., M. Liders, M. Dane, D. Koédderitzsch, Z. Szotek, W. M. Temmerman,
W. Hergert, A. Svane, and B. L. Gyorffy.

Self-interaction correction in multiple scattering theory.

KKR-Workshop: New Developments, Applications and Collaborations, Ludwig-
Maximilians-Universitat, Miinchen, Germany.

13.-15.02.2004, Talk.

Etzkorn, M., A. P’ S. Kumar, W. Tang, R. Vollmer, H. Ibach, and J. Kirschner.
High wave-vector surface spin waves in hcp Co-films on W(110).

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.
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469

Etzkorn, M., A. P 'S. Kumar, W. Tang, R. Vollmer, H. Ibach, and J. Kirschner.

Probing exchange dominated spin waves at surfaces by spin polarized electron energy
loss spectroscopy.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Etzkorn, M., A. P'S. Kumar, W. Tang, R. Vollmer, H. Ibach, and J. Kirschner.

Spin waves in ultrathin Fe films on Co/Cu(001).

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Etzkorn, M., A. P S. Kumar, W. Tang, R. Vollmer, H. Ibach, and J. Kirschner.

Thickness dependence of the spin-wave dispersion in ultrathin Co-films.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Fan, H. )., W. Lee, R. Scholz, F. Fleischer, K. Nielsch, M. Zacharias, U. Gosele, A. Dadgar,
F. Bertram, A. Krost, and J. Christen.

Patterned growth of ZnO nanowire arrays and their properties.

7th International Conference on Nanostructured Materials, Wiesbaden, Germany.
20. - 24.06.2004, Poster.

Fan, H. J., W. Lee, R. Scholz, K. Nielsch, M. Zacharias, U. Gésele, A. Dadgar, and
A. Krost.

Patterned growth and optical properties of aligned ZnO nanowires.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Talk.

Fan, H. J., R. Scholz, F. M. Kolb, M. Zacharias, and U. Gosele.

Controlled fabrication of well-aligned single-crystalline ZnO nanowires.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Fecioru, A. M., S. Senz, and U. Gosele.

Room temperature UHV bonding of Si to GaAs.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Fecioru, A. M., S. Senz, R. Scholz, and U. Gosele.

DLTS investigation of UHV bonded Si interfaces.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Firsov, D. A., L. E. Vorobjev, V. Y. Panevin, N. K. Fedosov, V. A. Shalygin, Y. B. Samso-
nenko, A. A. Tonkikh, G. E. Cirlin, A. Andreev, N. V. Kryzhanovskaya, V. M. Ustinov,
S. Hanna, A. Seilmeier, F. H. Julien, N. D. Zakharov, and P Werner.

Light absorption and photoluminescence in quantum dots and artificial molecules.
12th International Symposium on Ultrafast Phenomena in Semiconductors, Vilnius,
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Lithuania.
22.-25.08.2004, Talk.

Fruchart, O., M. Eleoui, S. Cherifi, J. C. Toussaint, O. Jubert, R. Hertel, J. Kirschner,
A. Locatelli, and S. Heun.

Surface imaging of flux-closure domains in thick micron-size self-assembled dots: An
X-PEEM study.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Fruchart, O., R. Hertel, P-O. Jubert, S. Cherifi, M. Eleoui, A. Locatelli, and S. Heun.
Surface magnetization of flux-closure patterns in thick self-assembled Fe(110) dots,
imaged by X-PEEM.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Fukumoto, K., W. Kuch, J. Vogel, ]. Camarero, S. Pizzini, Y. Pennec, F. Offi, M. Bonfim,
A. Fontaine, and J. Kirschner.

Dependence of magnetization reversal dynamics on magnetic anisotropy and inter-
layer coupling.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Fukumoto, K., J. Vogel, W. Kuch, J. Camarero, M. Bonfim, Y. Pennec, F. Offi, S. Pizzini,
and J. Kirschner.

Magnetization reversal dynamics studied by time-resolved magnetic domain imaging
using PEEM.

BESSY Users” Meeting 2003, Berlin, Germany.

04. - 05.12.2003, Poster.

Geppert, T. M., A. v. Rhein, S. L. Schweizer, R. B. Wehrspohn, and A. Lambrecht.
Compact gas sensors based on 2D photonic crystals.

323. WE-Heraeus-Seminar “From Photonic Crystals to Metamaterials - Artificial Mate-
rials in Optics”, Bad Honnef, Germany.

26. - 30.04.2004, Poster.

Geppert, T. M., S. L. Schweizer, R. B. Wehrspohn, and A. Lambrecht.

Gas-sensors based on 2D photonic crystals.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Goring, R, D. H. Kim, H. Hofmeister, E. Pippel, P Karan, J. Leclaire, A.-M. Caminade,
J.-P Majoral, W. Knoll, M. Steinhart, and U. Gosele.

Functional porous materials for nanobiotechnology.

334. WE-Hereaus-Seminar “Biofunctional Interfaces: Basic Science and Applications”,
Tutzing, Germany.

05. - 08.10.2004, Poster.
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484

485

Gorley, P N., P P Horley, O. M. Pityk, V. K. Dugaev, and W. Dobrowolski.

Influence of long-time relaxation of magnetic ions subsystem on spin orientation of
conductivity electrons.

2nd Ukrainian Scientific Conference on Physics of Semiconductors, Chernivtsi,
Ukraine.

20. - 24.09.2004, Talk.

Graff, A., S. Senz, and D. Hesse.

Phase formation by interfacial reactions in the BaO-TiO, system.

Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Graff, A., S. Senz, and D. Hesse.

Phase formation in the system BaO-TiO, during solid-state reactions on rutile single
crystal surfaces.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.

Graft, A., S. Senz, D. Viltzke, H.-P Abicht, and D. Hesse.

Microstructure evolution during BaTiO3 formation by solid-state reactions on rutile
single crystal surfaces.

9th International Conference on Electroceramics and their Applications (Electroceram-
ics 1X), Cherbourg, France.

31.05. - 03.06.2004, Poster.

Héhnel, A. and J. Woltersdorf.

Nano reaction kinetics in interfaces of Si-C-O materials.

International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20. - 22.09.2004, Poster.

Héahnel, A. and J. Woltersdorf.
Structuring of carbon layers in Si-C-O systems studied on atomic scale.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Talk.

Harnagea, C., A. Pignolet, M. Alexe, and D. Hesse.

Using the cantilever contact resonance in voltage-modulated force microscopy to
study the electromechanical properties of thin films.

IEEE International Ultrasonics, Ferroelectrics and Frequency Control 50th Anniversary
Joint Conference, Montreal, Canada.

24. - 27.08.2004, Talk.

Heitmann, J., L. X. Yi, V. G. Talalaev, and M. Zacharias.

Size-controlled Si nanocrystals: Quantum confinement and Foerster transfer.
Materials Research Society Fall Meeting (MRS), Boston, USA.
01.-05.12.2003, Poster.

Hejjo Al-Rifai, M., O. Breitenstein, J. P Rakotoniaina, and M. Werner.

Investigation of material-induced shunts in block-cast multicrystalline silicon solar cells
caused by SiC precipitate filaments.

19th European Photovoltaic Solar Energy Conference and Exhibition, Paris, France.
07.-11.06.2004, Poster.
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492

493

Hejjo Al-Rifai, M., O. Breitenstein, and J. P Rakotoniaina.

Lock-in thermography on electronic devices using spatial deconvolution.

7th International Conference on Quantitative Infrared Thermography (QIRT 2004),
Rhode-St.-Genése, Belgium.

05. - 08.07.2004, Talk.

Hejjo Al-Rifai, M. and O. Breitenstein.

Investigation of material- and process-induced shunts in photowatt and BP solar cells.
PORTRAIT Projekttreffen, Las Palmas, Spain.

10. - 12.12.2003, Talk.

Henk, J., A. Ernst, P Bruno, U. Schlickum, W. Wulthekel, and J. Kirschner.
Magneto-resistance in ballistic vacuum tunneling with layered anti-ferromagnetic Mn
films on Fe(001) as electrodes.

Gordon Research Conference on Magnetic Nanostructures, Big Sky, USA.
22.-27.08.2004, Poster.

Henk, J., A. Ernst, and P Bruno.

Spin-polarization of the L-gap surface states on Au(111).

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Henk, J., A. Ernst, and P Bruno.

Ultrathin antiferromagnetic films on a ferromagnetic substrate: A first-principles study
of Mn on Fe(001).

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Hergert, W., R. Hillebrand, S. Senz, and C. Jamois.

A three-dimensional photonic crystal design with a large complete bandgap based on
macroporous Si.

International Symposium on Photonic and Electromagnetic Crystal Structures (PECS-
V), Kyoto, Japan.

07.-11.03.2004, Poster.

Hertel, R., O. Fruchart, M. Eleoui, S. Cherifi, P-O. Jubert, E. Bauer, A. Locatelli, and
S. Heun.

Influence of the thickness on the magnetization in Fe/Mo(110) islands and patterned
Co elements.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Talk.

Hertel, R. and J. Kirschner.

Bloch points, magnetic drops and mode conversions: A deeper look at the magneti-
zation reversal dynamics in nanowires.

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.
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498

499

500

501

502

Hertel, R. and J. Kirschner.

Eindomédnengrenze in Permalloy-Diinnschichtelementen.

Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Hertel, R. and J. Kirschner.

Single-domain limit of permalloy rectangles.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Poster.

Hertel, R. and J. Kirschner.

Vortex-Dynamik in weichmagnetischen Diinnschichtelementen.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Hertel, R., W. Wulfhekel, and J. Kirschner.

Domain-wall induced phase-shift of spin waves.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Talk.

Hertel, R., W. Wulfhekel, and J. Kirschner.

Spin wave meets domain wall - a micromagnetic study on phase manipulation and
controlled interferences of propagating spin waves in thin ferromagnetic strips.

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Talk.

Hertel, R., W. Wulfhekel, and J. Kirschner.

Zur Wechselwirkung von Magnetisierungswellen mit Néel-Wanden.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Hesse, D. and M. Alexe.

Interfaces in nanosize ferroelectrics - structure and impact on properties.
International Workshop on Interfacial Processes and Properties of Advanced Materials
(IPAM ’04), Caen, France.

28. - 30.06.2004, Talk.

Hesse, D., S. K. Lee, X. H. Zhu, N. D. Zakharov, and H. N. Lee.

Reduction of azimuthal domains in (100)- and (118)-oriented ferroelectric
Bis 25La0.75 Ti3O12 thin films grown onto off-cut single crystal substrates.

14th International Conference on Crystal Growth (ICCG-14), Grenoble, France.

09. - 13.08.2004, Poster.

Hesse, D., W. Ma, and N. D. Zakharov.

Structure and ferroelectric properties of well-ordered epitaxial BaTiO3 and SrBiyTayOg
nanostructures grown by pulsed laser deposition on Nb-doped SrTiO3 (100) substrates.
14th International Conference on Crystal Growth (ICCG-14), Grenoble, France.

09. - 13.08.2004, Poster.
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507

Hillebrand, R. and W. Hergert.

Computational analysis of a photonic crystal design with a large complete bandgap.
Conference on Computational Physics (CCP) 2004, Genova, ltaly.

071. - 04.09.2004, Poster.

Hofmeister, H., A. Berger, M. Steen, and W.-G. Drost.

Spannungszustand und  Zwillingskonfiguration von nichtsphdrischen  Silber-
Nanopartikeln in Clas.

Gemeinsame Jahrestagung Deutsche Gesellschaft fir Kristallwachstum und Kristall-
zlichtung und Deutsche Gesellschaft fiir Kristallographie, Jena, Germany.
15.-19.03.2004, Talk.

Hohlbein, J., U. Rehn, M. Steinhart, R. B. Wehrspohn, and C. C. Hiibner.

Towards single molecule detection in artificial nanopores.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Hohlbein, J., M. Steinhart, C. Schiene Fischer, U. Géosele, and C. G. Hiibner.

Single molecule fluorescence detection on eGFP in ordered porous alumina.

334. WE-Heraeus-Seminar “Biofunctional Interfaces: Basic Science and Applications”,
Tutzing, Germany.

05. - 08.10.2004, Poster.

Huster, F., S. Seren, G. Schubert, M. Kaes, G. Hahn, O. Breitenstein, and P P Altermatt.
Shunts in silicon solar cells below screen-printed silver contacts.

19th European Photovoltaic Solar Energy Conference and Exhibition, Paris, France.
07.-11.06.2004, Poster.

508 Janke-Gilman, N. and R. Willis.

Distinguishing magnetic moment and magnetic behavior in transition metal alloys.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Talk.

509 Janke-Gilman, N., W. Wulfhekel, and J. Kirschner.

510

511

512

Low temperature spin-polarized scanning tunneling microscope.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05.-10.09.2004, Poster.

Kabachnik, N.

Double photoionization of polarized atoms.
25. EAS-Tagung, Riezlern, Germany.

08. - 13.02.2004, Talk.

Kidun, O., ). Berakdar, and N. Fominykh.

Application of the variable phase theory to the systems with quasistationary states.
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Kidun, O., ). Berakdar, and N. Fominykh.

Manifestation of the quasi-stationary states in the photon-assisted transitions.
8th European Conference on Atomic and Molecular Physics, Rennes, France.
05. - 10.07.2004, Talk.
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513

514

515

516

517

518

519

520

521

Kidun, O., ). Berakdar, and N. Fominykh.

Multiple photoionization of clusters and fullerenes.

International Conference on Electron and Photon Impact lonization and Related Top-
ics, Louvain-la-Neuve, Belgium.

01. - 03.07.2004, Talk.

Kim, D., P Karan, P Goéring, . Leclaire, A.-M. Caminade, J.-R Majoral, U. Gosele,
M. Steinhart, and W. Knoll.

Dendrimer nanotubes.

11th International Conference on Polymeric Materials, Halle, Germany.

29.09. - 01.10.2004, Poster.

Klavsyuk, A. L., A. N. Baranov, V. S. Stepanyuk, W. Hergert, P Bruno, and I. Mertig.
Quantum effects in atom-sized contacts.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Klavsyuk, A. L., V. S. Stepanyuk, P Bruno, and J. Kirschner.

Tip-substrate interaction on the atomic scale.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Klavsyuk, A. L., V. S. Stepanyuk, W. Hergert, I. Mertig, and P Bruno.

Atomic relaxations in supported metal clusters.

International Symposium on Theory of Atomic and Molecular Clusters (TAMC4),
Toulouse, France.

24. - 28.04.2004, Poster.

Klavsyuk, A. L., V. S. Stepanyuk, W. Hergert, I. Mertig, and P. Bruno.

Atomic-sized nanocontacts.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Klavsyuk, A. L., V. S. Stepanyuk, W. Hergert, I. Mertig, and P Bruno.

KKR approach for relaxation of nanostructures.

KKR-Workshop on New Developments, Applications and Collaborations, Ludwig-
Maximilians-Universitdt Miinchen, Miinchen, Germany.

13.-15.02.2004, Poster.

Klavsyuk, A. L., V. S. Stepanyuk, I. Mertig, W. Hergert, P Bruno, and J. Kirschner.
Tip-substrate interactions: Structure and electronic states.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Klavsyuk, A. L., V. S. Stepanyuk, L. Niebergall, S. Pick, W. Hergert, and R Bruno.
Atomic relaxations in supported and embedded metal clusters.
DFG-Schwerpunktkolloquium zu Cluster in Kontakt mit Oberflachen, Physikzentrum,
Bad Honnef, Germany.

18. - 19.06.2004, Poster.
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522

523

524

525

526

527

528

529

Kédderitzsch, D., M. Liders, M. Dédne, A. Ernst, W. Hergert, Z. Szotek, W. M. Temmer-
man, B. L. Gyorffy, P Bruno, and A. Svane.

Local self-interaction corrections in the Korringa-Kohn-Rostoker method.
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Kolb, F. M., H. Hofmeister, R. Scholz, M. Zacharias, and U. Gésele.

Silicon nanowires - analysis of the SiO/VLS growth mechanism.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Korte, C., B. Franz, and D. Hesse.

Influence of interfaces on the morphological evolution of electric field driven solid
state reactions.

International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20. - 22.09.2004, Talk.

Korte, C., B. Franz, and D. Hesse.

Influence of large angle boundaries on the morphological evolution in electric field
driven solid state reactions.

84th International Bunsen Discussion Meeting, Miinster, Germany.

06. - 08.10.2004, Poster.

Korte, C., B. Franz, and D. Hesse.

Microscopic investigation of the influence of interfaces on field driven solid state reac-
tions.

12. Vortragstagung der GDCh-Fachgruppe Festkérperchemie und Materialforschung,
Minster, Germany.

13.-15.08.2004, Poster.

Kotsugi, M., W. Kuch, F. Offi, L. I. Chelaru, and J. Kirschner.
Microspectroscopic two-dimensional Fermi surface mapping using a PEEM.
BESSY Users” Meeting 2003, Berlin, Germany.

04.-05.12.2003, Poster.

Kotsugi, M., W. Kuch, F. Offi, L. I. Chelaru, and J. Kirschner.

Microspectroscopic two-dimensional Fermi surface mapping using a PEEM.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Krahmer, C., G. Leibiger, V. Gottschalch, H. Herrnberger, J. Bauer, and O. Breitenstein.
B(x)Ga(1-x)In(y)As(1-y) and In(x)Ga(1-x)N(y)As(1-y) als neuartige Absorbermaterialien
in Dinnschichtsolarzellen.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.
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530

531

532

533

534

535

536

537

Kronmidiller, H., D. Goll, and R. Hertel.

Kritische Dicken fiir die Doménenbildung in diinnen Filmen und kugel- bzw. wiir-
felformigen kleinen Teilchen.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Kuch, W., A. Chassé, M. Kotsugi, X. Gao, F. Offi, S. Imada, S. Suga, H. Daimon, and
J. Kirschner.

Magnetism-induced symmetry breaking in photoelectron diffraction patterns.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Kuch, W., L. I. Chelaru, K. Fukumoto, F. Porrati, F. Offi, M. Kotsugi, and J. Kirschner.
Layer resolved imaging of magnetic interlayer coupling by domain wall stray fields
using PEEM.

BESSY Users” Meeting 2003, Berlin, Germany.

04. - 05.12.2003, Poster.

Kuch, W., L. I. Chelaru, K. Fukumoto, F. Porrati, F. Offi, M. Kotsugi, and J. Kirschner.
Layer resolved imaging of magnetic interlayer coupling by domain wall stray fields
using PEEM.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Kuch, W., L. I. Chelaru, F. Offi, ]. Wang, M. Kotsugi, and J. Kirschner.

Evidence for three-dimensional non-collinear antiferromagnetic order in ultrathin
FeMn films from layer-resolved XMCD domain imaging.

International Workshop on X-ray Spectroscopies of Magnetic Solids 2003 (XRMS
2003), Berlin, Germany.

06. - 07.12.2003, Talk.

Kuch, W., L. I. Chelaru, F. Offi, ]. Wang, M. Kotsugi, and J. Kirschner.

Evidence for three-dimensional non-collinear antiferromagnetic order in single-
crystalline FeMn ultrathin films.

Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Kuch, W., L. I. Chelaru, F. Offi, ]. Wang, M. Kotsugi, and J. Kirschner.

Layer-resolved magnetic domain imaging of the magnetic interface coupling of anti-
ferromagnetic FeMn layers by XMCD-PEEM.

4th International Conference on LEEM/PEEM, Enschede, The Netherlands.

09. - 13.05.2004, Talk.

Kuch, W., J. Vogel, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini,
A. Fontaine, and J. Kirschner.

Imaging the magnetization reversal dynamics of coupled magnetic trilayers by XMCD-
PEEM with time and layer resolution.

4th International Conference on LEEM/PEEM, Enschede, The Netherlands.

09. - 13.05.2004, Talk.
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538

539

540

541

542

543

544

545

Kuch, W., J. Vogel, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini, and
J. Kirschner.

Influence of domain wall energy on magnetization reversal in FeqNigo/Cu/Co trilayers.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Kuch, W., J. Vogel, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini, F. Roma-
nens, A. Fontaine, and J. Kirschner.

Time and layer resolved microscopic study of local magnetization reversal dynamics in
FeNi/Cu/Co trilayers.

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.

Kuch, W., J. Vogel, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini, F. Roma-
nens, A. Fontaine, and J. Kirschner.

Time and layer resolved microscopic study of local magnetization reversal dynamics in
FeNi/Cu/Co trilayers.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Kuhlmann, V. and K. Scheerschmidlt.

Application of an analytic bond order potential in empirical molecular dynamics sim-
ulations.

20th General Conference of the Condensed Matter Division of the European Physical
Society, Prague, Czech Republic.

19. - 23.07.2004, Poster.

Laref, A., E. Sasioglu, L. M. Sandratskii, and P Bruno.

Electronic and magnetic structure of U films and U/Fe multilayers.
34iemes Journées des Actinides, Heidelberg, Germany.

18. - 20.04.2004, Poster.

Lee, H. N., H. M. Christen, C. M. Rouleau, M. F. Chisholm, D. H. Lowndes, S. K. Lee,
S. Senz, and D. Hesse.

Compositionally asymmetric tri-color superlattices grown by high-pressure pulsed laser
deposition.

Materials Research Society Fall Meeting (MRS), Boston, USA.

01.-05.12.2003, Poster.

Lee, S. K., M.-W. Chu, and D. Hesse.

90° domains in ferroelectric Bis o5Lag.75TizOq5 films.

8th International Symposium on Ferroic Domains (ISFD-8), Tsukuba, Japan.
24.-27.08.2004, Poster.

Lee, S. K., H. N. Lee, N. D. Zakharov, X. H. Zhu, and D. Hesse.

Reducing azimuthal domains in (100)- or (118)-oriented ferroelectric Bis o5Lag.75 TizO12
films using off-cut single crystal substrates.

16th International Symposium on Integrated Ferroelectrics (ISIF 2004), Gyeongyu, Ko-
rea.

05. - 08.04.2004, Poster.
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547

548

549

550

551

552

553

554

Lee, W, S. K. Lee, R. Scholz, K. Nielsch, and U. Gosele.
Preparation and characterization of BiyTe; nanowires.

2nd European Conference on Thermoelectrics, Cracow, Poland.
15. - 17.09.2004, Talk.

Lotnyk, A., S. Senz, A. Craff, and D. Hesse.

Phase formation and microstructure in the system BaO-TiO, during solid-state reac-
tions on rutile single crystal surfaces.

International Workshop on Nanoscale Structure and Dynamics, Leucorea, Lutherstadt
Wittenberg, Germany.

20. - 22.09.2004, Poster.

Luo, Y., J. Choi, R. B. Wehrspohn, R. Hillebrand, J. Schilling, and U. Gésele.
Fabrication and optical characterization of 2D porous alumina photonic crystals with
duplex oxide layers.

International Symposium on Photonic and Electromagnetic Crystal Structures V (PECS-
V), Kyoto, Japan.

07.-12.03.2004, Poster.

Luo, Y., M. Geuss, P Goring, K. Rademann, M. Steinhart, and U. Gosele.
Ferroelectric properties of P(VDF-co-TrFE) copolymer nanotubes.

11th International Conference on Polymeric Materials, Halle, Germany.
29.09. - 01.10.2004, Poster.

Luo, Y., I. Szafraniak, V. Nagarajan, R. B. Wehrspohn, M. Steinhart, J. H. Wendorff, N. D.
Zakharov, R. Ramesh, and M. Alexe.

From polymer nanotubes towards functional nano-devices.

Materials Research Society Fall Meeting (MRS), Boston, USA.

01.-05.12.2003, Talk.

Lu, Y., H. L. Meyerheim, W. Wang, J. Barthel, M. Przybylski, and J. Kirschner.

Growth and structure of pulsed laser deposited Pd films on Cu(001).

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Lu, Y., M. Przybylski, J. Barthel, and J. Kirschner.

Structure and magnetism of ultrathin Co and Fe films epitaxially grown on Pd/Cu(100).
5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.

Matos Abiague, A. and J. Berakdar.

Femtosecond control of electronic motion in semiconductor double quantum wells.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Matos Abiague, A. and J. Berakdar.

Inducing field-free currents in mesoscopic rings.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.
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555

556

557

558

559

560

561

562

563

Matos Abiague, A.

Sustainable orientation of cold polar molecules induced by half-cycle pulses.
International Workshop on Atomic Physics, Max-Planck-Institut fiir Physik komplexer
Systeme, Dresden, Germany.

02.-06.12.2003, Poster.

Matthias, S., F. Mtiller, and U. Gosele.

Homogeneity investigations of pore growth in macroporous silicon.

4th International Conference on Porous Semiconductors - Science and Technology,
Cullera, Spain.

14.-19.03.2004, Poster.

Matthias, S., F. Mtiller, and U. Gosele.

Three-dimensional shaped porous silicon: Drift ratchet.

4th International Conference on Porous Semiconductors - Science and Technology,
Cullera, Spain.

14.-19.03.2004, Talk.

Matthias, S., . Miller, C. Jamois, R. B. Wehrspohn, and U. Gésele.

Photonic crystals with complete three-dimensional bandgap in macroporous silicon.
Frihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Matthias, S., . Miiller, C. Jamois, R. B. Wehrspohn, and U. Gésele.
Three-dimensional electrochemical structuring of silicon.

4th International Conference on Porous Semiconductors - Science and Technology,
Cullera, Spain.

14. - 19.03.2004, Talk.

Ma, W., D. Hesse, M. Alexe, N. D. Zakharov, and U. Gésele.

Well-ordered arrays of ferroelectric BaTiO3 and SrBiyTa;Ogy nanostructures grown by
pulsed laser deposition.

Frihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Ma, X., H. L. Meyerheim, J. Barthel, S. Schmitt, E. Umbach, and J. Kirschner.
Self assembled magnetic nanostripes by organic patterning.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Meyerheim, H. L., R. Popescu, D. Sander, J. Kirschner, O. Robach, S. Ferrer, and
P Steadman.

Structure, disorder, and intermixing in Fe/Cu(001) determined by surface X-ray diffrac-
tion.

ESRF User Meeting, Grenoble, France.

10.-11.02.2004, Poster.

Meyerheim, H. L., R. Popescu, D. Sander, O. Robach, S. Ferrer, and J. Kirschner.
Highly precise X-ray analysis of 6-8 ML Fe/Cu(001): Structure, disorder and interface
mixing.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.
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565

566

567

568

569

570

571

572

Meyerheim, H. L., D. Sander, R. Popescu, O. Robach, S. Ferrer, and J. Kirschner.
Search for structural relaxations upon spin reorientation in Ni monolayers.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Meyerheim, H. L., D. Sander, R. Popescu, O. Robach, S. Ferrer, and J. Kirschner.
Search for structural relaxations upon spin reorientation of Ni monolayers by X-ray
diffraction and MOKE.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Meyer, W., M. Krause, L. Hammer, S. Miiller, K. Heinz, W. Pan, D. Sander, and
J. Kirschner.

Hydrogen-induced relaxations in epitaxial Ni films on Cu(001).

8th European Conference on Surface Crystallography and Dynamics, Segovia, Spain.
18.-21.07.2004, Poster.

Mitin, V. £, R C. McDonald, F. Pavese, N. S. Boltovets, V. V. Kholevchuk, I. Y. Nemish,
V. V. Basanets, V. K. Dugaev, P V. Sorokin, E. V. Venger, and E. V. Mitin.

New temperature and magnetic field sensors for cryogenic applications developed un-
der a European project.

20th International Cryogenic Engineering Conference and Exhibition (ICEC20), Bei-
jing, PR China.

11.-15.05.2004, Talk.

Mrotzek, S., U. Brockmann, H. Hofmeister, and D. Hiilsenberg.
Elektronenmikroskopische Untersuchungen der Kristallisation in einem fotostrukturier-
baren Lithium-Aluminium-Silikatglas.

78. Glastechnische Tagung, Niirnberg, Germany.

07. - 09.06.2004, Talk.

Nemoz, M., E. Dooryhée, |. L. Hodeau, M.-W. Chu, D. Hesse, M. Alexe, C. Dubourdieu,
and J. Lindner.

Perovskite oxide multilayers studied by synchrotron X-rays and HRTEM.

14th International Conference on Crystal Growth (ICCG-14), Grenoble, France.

09. - 13.08.2004, Poster.

Niebergall, L., V. S. Stepanyuk, A. N. Baranov, J. Berakdar, W. Hergert, and P Bruno.
Adatoms and clusters in 2D electron gas.

DFG-Schwerpunktprogramm zu Cluster in Kontakt mit Oberfldchen, Physikzentrum,
Bad Honnef, Germany.

18. - 19.06.2004, Poster.

Niebergall, L., V. S. Stepanyuk, A. N. Baranov, W. Hergert, and P Bruno.

Adatoms and small clusters in 2D electron gas: KKR approach.

KKR-Workshop on New Developments, Applications and Collaborations, Ludwig-
Maximilians-Universitit Miinchen, Miinchen, Germany.

13.-15.02.2003, Poster.

Niebergall, L., V. S. Stepanyuk, and P Bruno.
Quantum mirage: Ab initio studies.
Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
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573

574

575

576

577

578

579

580

Institut fir Mikrostrukturphysik, Halle, Germany.
30.09. - 01.10.2004, Poster.

Niebergall, L., V. S. Stepanyuk, R. C. Longo, W. Hergert, and P Bruno.

Magnetic nanostructures stabilized by surface-state electrons.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Nielsch, K., F. J. Castano, and C. A. Ross.

Cobalt nanotubes arrays based on polymer wetting of alumina membranes.

5th International Conference on the Scientific and Clinical Applications of Magnetic
Carriers, Lyon, France.

20. - 22.05.2004, Poster.

Nielsch, K., F. J. Castano, and C. A. Ross.

Magneto-transport properties of pseudo-spin-valve antidot arrays.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Nielsch, K., F. J. Castano, and C. A. Ross.

Synthesis of ultrathin cobalt nanotubes.

7th International Conference on Nanostructured Materials, Wiesbaden, Germany.
20. - 24.06.2004, Talk.

Nielsch, K., J. W. A. Robinson, R. Krishnan, F. J. Castano, C. Thompson, and C. A. Ross.
Cobalt nanotube arrays based on polymer wetting of alumina membranes.

9th Joint MMM/Intermag Conference, Anaheim, USA.

06. - 10.01.2004, Talk.

Nyvit, M., F. Bisio, J. Franta, and J. Kirschner.

Second Harmonic Generation study of oxygen-aided Fe homoepitaxy.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Nyvit, M., M. Przybylski, J. Grabowski, and J. Kirschner.

Magneto-optical additivity in ferromagnetic bilayers separated by non-magnetic spa-
cers.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Otto, R., I. Hausler, H. Kirmse, W. Neumann, U. W. Pohl, D. Bimberg, and K. Scheer-
schmidt.

Determination of composition and strain field of GaSb,As;_, quantum dots in
In,Ga;_,As seed by means of qHRTEM.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.
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584

585

586

587

588

589

Peters, A., C. Korte, J. Janek, and D. Hesse.

lonic conduction in Al;O3/ZrO5(+CaO) multilayers - activation energy for atomic
transport along heterogeneous interfaces.

84th International Bunsen Discussion Meeting, Miinster, Germany.

06. - 08.10.2004, Poster.

Pintilie, L., I. Boerasu, M. J. M. Gomes, T. Zhao, R. Ramesh, and M. Alexe.

Evidence of an interface layer with high space charge density in ferroelectric-based
capacitors.

European Materials Research Society Spring Meeting (E-MRS), Strasbourg, France.
24. - 28.05.2004, Talk.

Pintilie, L., M. Lisca, and M. Alexe.

Electric and ferroelectric properties of Pb(Zr( 2Tip )O3 thin films deposited by pulsed
laser deposition on single crystalline substrates.

27th International Semiconductor Conference, Sinaia, Romania.

04. - 06.10.2004, Talk.

Popescu, R., H. L. Meyerheim, D. Sander, A. Ernst, O. Robach, S. Ferrer, J. Kirschner,
and P Bruno.

Structure and magnetism in the MnCu/Cu(001)-c(2x2) and p2gg-(4x2) surface alloys.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Popescu, R., H. L. Meyerheim, D. Sander, O. Robach, S. Ferrer, and J. Kirschner.
Misfit, strain and magnetism in Fe/W(110).

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Przybylski, M., J. Grabowski, W. Kuch, and J. Kirschner.

Structure and magnetism of Ni/Fe and Co/Fe bilayers epitaxially grown on GaAs(001).
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Przybylski, M., J. Grabowski, M. Nyvlt, and J. Kirschner.

Magnetic anisotropy versus interlayer coupling in (Fe/Cr/Fe)apas trilayer grown on
GaAs(001).

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Przybylski, M., J. Grabowski, W. Wulthekel, M. Rams, and J. Kirschner.

90° coupling in (Fe/Cr/Fe) op:/Cr/Fe systems epitaxially grown on GaAs(001).
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Przybylski, M., M. Nyvit, and J. Kirschner.

Magneto-optical additivity in ferromagnetic bilayers separated by non-magnetic spa-
cers.

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.

153



Contributed presentations Publications and presentations

590

591

592

593

594

595

596

597

598

Przybylski, M., M. Wasniowska, W. Wulfhekel, and J. Kirschner.

Growth and morphology of Co films on Pd(111).

Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Pustovalov, E., V. Plotnikov, N. D. Zakharov, and B. Grudin.

Amorphous FeNiSiB alloy structure relaxation under low temperature treatment.
13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.

Radu, I., I. Szafraniak, R. Scholz, M. Alexe, and U. Gosele.

GaAs wafer bonding and layer transfer by helium/hydrogen implantation.

Deutsche Gesellschaft  fir Kristallwachstum und  Kristallziichtung  (DGKK)-
Friihjahrstagung “Herstellung und Charakterisierung von massiven GaAs-, InP-
und SiC-Kristallen”, Halle, Germany.

31.03. - 01.04.2004, Talk.

Rakotoniaina, J. P, O. Breitenstein, M. Hejjo Al-Rifai, D. Franke, and A. Schneider.
Detection of cracks in silicon wafers and solar cells by ultrasonic lock-in thermography.
19th European Photovoltaic Solar Energy Conference and Exhibition, Paris, France.
07.-11.06.2004, Poster.

Rakotoniaina, J. P, M. Hejjo Al-Rifai, and O. Breitenstein.

Quantitative analysis of the influence of shunts in solar cells by means of lock-in ther-
mography.

7th International Conference on Quantitative Infrared Thermography (QIRT 2004),
Rhode-St.-Genese, Belgium.

05. - 08.07.2004, Talk.

Rakotoniaina, J. P, M. Hejjo Al-Rifai, and O. Breitenstein.

Quantitative analysis of the influence of shunts in solar cells by means of lock-in ther-
mography.

19th European Photovoltaic Solar Energy Conference and Exhibition, Paris, France.
07.-11.06.2004, Poster.

Rehn, U., R. B. Wehrspohn, and U. Gésele.

DNA-linked metal nanoparticles: Electrostatic interactions and optical properties.
7th International Conference on Nanostructured Materials, Wiesbaden, Germany.
20. - 24.06.2004, Talk.

Rehn, U., R. B. Wehrspohn, and U. Gésele.

DNA-mediated assembly of gold nanoparticles influenced by cations.
4th IEEE Conference on Nanotechnology, Miinchen, Germany.

16. - 19.08.2004, Poster.

Rehn, U., R. B. Wehrspohn, and U. Gdsele.

Optical properties of DNA-conjugated gold nanoparticles under different electrostatic
conditions.

320. WE-Heraeus-Seminar “Nano-Physics of DNA”, Bad Honnef, Germany.
22.-24.03.2004, Poster.
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Richter, S., R. Hillebrand, C. Jamois, M. Zacharias, S. L. Schweizer, R. B. Wehrspohn,
A. Rogach, and N. Gaponik.

Periodic point defects and quantum dot emitters in two-dimensional photonic crystals.
7th International Conference on Nanostructured Materials, Wiesbaden, Germany.
20. - 24.06.2004, Talk.

Richter, S., S. L. Schweizer, R. Hillebrand, C. Jamois, R. B. Wehrspohn, M. Zacharias,
and U. Gosele.

Periodically arranged point defects in a two-dimensional photonic crystal.

SPIE’s International Symposium on Microelectronics, MEMS, and Nanotechnology,
Perth, Australia.

09. - 12.12.2003, Talk.

Sander, D., H. L. Meyerheim, R. Popescu, O. Robach, S. Ferrer, and J. Kirschner.
Search for structural relaxation upon spin-reorientation in Ni monolayers.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Sander, D., H. L. Meyerheim, R. Popescu, O. Robach, S. Ferrer, and J. Kirschner.

Spin reorientation and structural relaxation upon adlayer coverage of Ni monolayers.
8th European Conference on Surface Crystallography and Dynamics, Segovia, Spain.
18. - 21.07.2004, Poster.

Sander, D., S. Ouazi, W. Pan, and J. Kirschner.

Reversible switching of the easy axis of magnetization in Ni films by gas adsorption.
5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.

Sander, D., W. Pan, and J. Kirschner.

Alloying-induced change of surface stress and stress oscillations: Mn and FeMn on
Cu(001).

8th European Conference on Surface Crystallography and Dynamics, Segovia, Spain.
18. - 21.07.2004, Talk.

Sander, D., W. Pan, M.-T. Lin, and J. Kirschner.

Stress oscillations and surface alloy formation during the growth of FeMn on Cu(001).
Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Sander, D., W. Pan, S. Ouazi, and J. Kirschner.

Gas-induced reversible switching of the magnetic anisotropy and surface layer relax-
ation.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Sandratskii, L. M. and P Bruno.

Influence of the Mn clustering on the Curie temperature of diluted magnetic semicon-
ductors.

BMBF Project Meeting, Universitait Hannover, Hannover, Germany.

05.07.2004, Talk.
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Sasioglu, E., L. M. Sandratskii, and P Bruno.

First principles study of magnetic interactions and Curie temperature in full Heusler
alloys.

[l Wandlitz Days on Magnetism: “Local-Moment Ferromagnets: Unique Properties
for Modern Applications”, Wandlitz, Germany.

15.-18.03.2004, Poster.

Sasioglu, E., L. M. Sandratskii, and P Bruno.

First-principles study of magnetic interactions and Curie temperature in full Heusler
alloys.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Sasioglu, E., L. M. Sandratskii, and P Bruno.

Recent results of the first-principles study of the Heusler compounds.
BMBF Project Meeting, Universitat Hannover, Hannover, Germany.
05.07.2004, Talk.

Sasioglu, E.

Magnetic interactions and Curie temperature in half metallic ferromagnetic and ferri-
magnetic Heusler alloys.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Scheerschmidt, K., V. Kuhlmann, and A. Y. Belov.

Relaxation of interface defects: Elastic boundary conditions and bond order potentials
in empirical molecular dynamics simulations.

20th General Conference of the Condensed Matter Division of the European Physical
Society, Prag, Czech Republic.

19. - 23.07.2004, Poster.

Scheerschmidt, K. and M. Werner.

Carbon at Si(111)-twins: TEM analysis supported by molecular dynamics structure
relaxations.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Talk.

Scheerschmidt, K.

Stability of object parameters retrieved by inverse solutions of electron diffraction.
13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Talk.

Scheffler, M., P Cromme, A. Berger, E. Pippel, J. Woltersdorf, and P Greil.

In situ formation of SiC-SiO, nanofibers in polymer derived ceramics.

56th Pacific Coast Regional and Basic Sciences Division Fall Meeting, Seattle, USA.
12.-15.09.2004, Talk.

Schlickum, U., N. Janke-Gilman, B. Slowik, W. Wulfhekel, J. Henk, and J. Kirschner.
Tunneling from a ferromagnetic tip into a topological antiferromagnet: Spin-polarized
STM measurements on ultrathin Mn films on Fe(001).

321. WE-Heraeus-Seminar “Spin-dependent Transport and Magnetization Reversal in
Magnetic Nanostructures”, Bad Honnef, Germany.

31.03. - 02.04.2004, Poster.
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Schlickum, U., N. Janke-Gilman, W. Wulfhekel, and J. Kirschner.

Magnetically frustrated regions in ultrathin antiferromagnetic Mn films on Fe(001).
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Schlickum, U., N. Janke-Gilman, W. Wulfhekel, and J. Kirschner.

Step-induced frustration in the topologically antiferromagnetic Mn on Fe(001).
9th Joint MMM/Intermag Conference, Anaheim, USA.

05.-09.01.2004, Talk.

Schlickum, U., N. Janke-Gilman, W. Wulfhekel, and J. Kirschner.
Topologically induced magnetic frustations in ultra-thin Mn films on Fe(001).
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Schmidt, V., S. Senz, and U. Goésele.

Chemical vapour deposition of silicon nanowires.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Schmidt, V., S. Senz, and U. Gésele.

Interfaces in CVD grown silicon nanowires.

EuroConference on Interfaces in Nanostructured Materials, Kloster Irsee, Germany.
06. - 11.06.2004, Talk.

Schneider, R.

Analytische Elektronenmikroskopie an Keramik/GClas-Verbunden.
Martin-Luther-Universitat Halle-Wittenberg, Fachbereich Physik, Halle, Germany.
14.01.2004, Talk.

Schubert, L., N. D. Zakharov, G. Gerth, P Werner, and U. Gosele.
Silicon nanowhiskers grown by MBE.

MBE Workshop, Braunschweig, Germany.

11.-12.10.2004, Poster.

Slowik, B., U. Schlickum, W. Wulthekel, J. Henk, and J. Kirschner.

Tunneling from a ferromagnetic tip into topological antiferromagnets: bias depen-
dence of the magnetic contrast.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Steinhart, M., P Goring, Y. Luo, H. Hofmeister, A. Creiner, . H. Wendorff, R. B.
Wehrspohn, E. Pippel, and U. Gésele.

Nanotubes with complex wall architectures by template wetting.

227th National Meeting of the American Chemical Society, Anaheim, USA.

28.03. - 01.04.2004, Poster.

Steinhart, M., L. Zhao, U. Gosele, M. Yosef, and S. Schlecht.

Compound semiconductor 1D nanostructures by template wetting.

227th National Meeting of the American Chemical Society, Anaheim, USA.
28.03. - 01.04.2004, Poster.
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Steinhart, M., S. Zimmermann, U. Gésele, A. K. Schaper, C. Weder, and J. H. Wendorff.
Nanorods and nanotubes from discotic liquid crystals.

32. Arbeitstagung Flussigkristalle, Halle, Germany.

25.03.2004, Talk.

Steinhart, M., S. Zimmermann, U. Gésele, A. K. Schaper, C. Weder, and J. H. Wendorff.
Polymer-dispersed liquid crystal nanotubes.

227th National Meeting of the American Chemical Society, Anaheim, USA.
28.03.-01.04.2004, Talk.

Sun, Y., M. Steinhart, R. Adhikari, G. Michler, and U. Gésele.

1D block copolymer nanostructures by template wetting.

11th International Conference on Polymeric Materials, Halle, Germany.
29.09. - 01.10.2004, Poster.

Szafraniak, I., M.-W. Chu, M. Alexe, and D. Hesse.

Nanosized ferroelectric crystals obtained by a self-patterning method.
European Materials Research Society Fall Meeting (E-MRS), Warsaw, Poland.
06. - 10.09.2004, Talk.

Szafraniak, I., M.-W. Chu, M. Alexe, and D. Hesse.

Nature of the ferroelectric size effect of epitaxial PZT nanocrystals obtained by a self-
patterning method.

8th International Symposium on Ferroic Domains (ISFD-8), Tsukuba, Japan.

24. - 27.08.2004, Poster.

Szafraniak, I., M.-W. Chu, S. Bhattacharyya, M. Alexe, T. Schneller, A. Roelofs, S. Peter-
son, C. Lehrer, L. Frey, P Ghosez, J. Junquera, H. Kohlstedt, J. R. Contreras, K. Szot, and
R. Waser.

Nano-sized ferroelectric hybrids - towards the super-paraelectric limit.

1st Volkswagen Symposium on Complex Materials, Bremen, Germany.
15.-16.12.2003, Talk.

Szafraniak, 1., M.-W. Chu, S. Bhattacharyya, and M. Alexe.

Nanosized ferroelectrics obtained by chemical routes.

1st Volkswagen Symposium on Complex Materials, Bremen, Germany.
15.-16.12.2003, Poster.

Szafraniak, I., M.-W. Chu, R. Scholz, and M. Alexe.
Self-patterning of ferroelectric nanocrystals.

Materials Research Society Fall Meeting (MRS), Boston, USA.
01. - 05.12.2003, Talk.

Taillefumier, M., V. K. Dugaev, and P Bruno.

Anomalous Hall effect and Berry phase in ferromagnets.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Taillefumier, M., V. K. Dugaev, and P Bruno.
Anomalous Hall effect in ferromagnets.

Conference on Complex Systems, Grenoble, France.
22.-23.07.2004, Poster.
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Taillefumier, M., V. K. Dugaev, and P Bruno.

Effect Hall topologique et phase de Berry dans les structures nanomagnetiques.

9eéme Colloque Loius Néel “Couches Minces et Nanostructures Magnétiques”, Au-
trans, France.

17.-19.03.2004, Poster.

Taillefumier, M., V. K. Dugaev, and P Bruno.

Topological Hall effect in ferromagnets.

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Topfer, J., H. Kahnt, R Nauber, S. Senz, and D. Hesse.

Microstructural effects in low loss power ferrites.

9th International Conference on Electroceramics and their Applications (Electroceram-
ics 1X), Cherbourg, France.

31.05. - 03.06.2004, Poster.

Ulyashin, A., M. Scherff, J. R Rakotoniaina, O. Breitenstein, R. Bilyalov, G. Beaucarne,
and J. Poortmans.

Lock-in thermography analysis of heterojunction solar cells based on p-type silicon
substrates.

19th European Photovoltaic Solar Energy Conference and Exhibition, Paris, France.
07.-11.06.2004, Poster.

Utsumi, Y.

Indirect exchange interaction between two quantum dots in an Aharonov-Bohm ring.
International Symposium on Mesoscopic Superconductivity and  Spintronics
(MS+52004), Atsugi, Japan.

01. - 04.03.2004, Poster.

Utsumi, Y.

Indirect exchange interaction between two quantum dots in an Aharonov-Bohm ring.
Annual Meeting of the Spintronics RTN, Budapest, Hungary.

04. - 07.10.2004, Poster.

Vedmedenko, E. Y., A. Kubetzka, O. Pietzsch, K. von Bergmann, M. Bode, J. Kirschner,
H. P Oepen, and R. Wiesendanger.

Domain wall orientation in magnetic nanostructures.

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Talk.

Vogel, J., W. Kuch, J. Camarero, K. Fukumoto, M. Bonfim, Y. Pennec, S. Pizzini,
A. Fontaine, and J. Kirschner.

Time-resolved photoelectron emission microscopy of spin-valve like trilayers: Influ-
ence of anisotropy, pinning and interlayer coupling on the magnetization dynamics.
International Workshop on X-ray Spectroscopies of Magnetic Solids 2003 (XRMS
2003), Berlin, Germany.

06. - 07.12.2003, Poster.

Vogel, J., W. Kuch, J. Camarero, K. Fukumoto, Y. Pennec, M. Bonfim, S. Pizzini, F. Roma-
nens, A. Fontaine, and J. Kirschner.
Studying magnetization dynamics of spin-valves with time and layer resolution.
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Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Talk.

Vogel, J., E. Romanens, Y. Pennec, S. Pizzini, A. Fontaine, W. Kuch, K. Fukumoto,
J. Kirschner, J. Camarero, F. Petroff, and M. Bonfim.

Renversement de |'aimantation dans les vannes de spin et jonctions tunnel magné-
tiques étudié par imagerie PEEM résolue en temps.

Les Journées de la Matiere Condensée, Nancy, France.

30.08. - 03.09.2004, Talk.

Volkov, V. L. and V. K. Dugaev.

Theory and modeling of the crystal growth of semiconductors under microgravity con-
ditions.

2nd Ukrainian Scientific Conference on Physics of Semiconductors, Chernivtsi,
Ukraine.

20. - 24.09.2004, Poster.

Vollmer, R., M. Etzkorn, A. P'S. Kumar, W. Tang, H. Ibach, and J. Kirschner.

Spin-wave excitations in Co/Cu(001), Fe/Cu(001), and Fe/W(110) by spin-polarized
electron energy loss spectroscopy.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Wang, J., W. Kuch, L. I. Chelaru, F. Offi, M. Kotsugi, and J. Kirschner.
Magnetic domain investigation in Co/Cu/FeMn trilayers.

9th Joint MMM/Intermag Conference, Anaheim, USA.
05.-09.01.2004, Poster.

Wang, J., W. Kuch, F. Offi, L. I. Chelaru, M. Kotsugi, and J. Kirschner.

Magnetic domain investigation in Co/Cu/FeMn trilayers.

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Wang, W., W. Kuch, L. I. Chelaru, J. Wang, Y. Lu, J. Barthel, H. L. Meyerheim, M. Przy-
bylski, and J. Kirschner.

Spin polarization of single-crystalline CosMnSi films grown by PLD on GaAs(001).

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Talk.

Wang, W., W. Kuch, L. I. Chelaru, J. Wang, Y. Lu, J. Barthel, M. Przybylski, and
J. Kirschner.

Spin polarization of single-crystalline CosMnSi films grown by PLD on GaAs(001).
Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.

Wang, W., Y. Lu, J. Barthel, H. L. Meyerheim, M. Przybylski, and J. Kirschner.

Magnetic anisotropy in CoaMnSi films grown by PLD on GaAs(001).

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.
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Wang, W., Y. Lu, J. Barthel, H. L. Meyerheim, M. Przybylski, and J. Kirschner.
Uniaxial magnetic anisotropy in CooMnSi films grown by PLD on GaAs(001).
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.

05. - 10.09.2004, Poster.

Wang, W., M. Przybylski, Y. Lu, ). Barthel, H. L. Meyerheim, and J. Kirschner.

Uniaxial magnetic anisotropy in CooMnSi films grown by PLD on GaAs(001).

Joint European Laboratory (Laboratoire Européen Associé - LEA) Meeting, Max-Planck-
Institut fir Mikrostrukturphysik, Halle, Germany.

30.09. - 01.10.2004, Poster.

Wasniowska, M., M. Przybylski, W. Wulthekel, and J. Kirschner.

Out-of-plane magnetization in ultrathin Co films grown at low temperatures on
Pd(111).

Friihjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Poster.

Wasniowska, M., M. Przybylski, W. Wulthekel, and J. Kirschner.

Out-of-plane magnetization in ultrathin Co films grown at low temperatures on
Pd(111).

5th International Symposium on Metallic Multilayers (MML'04), Boulder, USA.
07.-11.06.2004, Poster.

Wasniowska, M., M. Przybylski, W. Wulthekel, and J. Kirschner.
Structure and magnetism of Co films grown on Pd(111).

Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Poster.

Werner, M. and K. Scheerschmidlt.

Carbon at twin-boundaries in multicrystalline ribbon silicon.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.

Werner, P, L. Schubert, N. D. Zakharov, G. Gerth, and U. Gosele.

The generation of Si and SiGe nanowires by MBE.

Gordon Research Conference on Nanostructure Fabrication, Tilton, USA.
16. - 24.07.2004, Poster.

Werner, P, L. Schubert, N. D. Zakharov, G. Gerth, and U. Gosele.

Silicon and SiGe nanowhiskers grown on (111) Si substrate by molecular beam epitaxy.
206th Meeting of the Electrochemical Society, Honolulu, USA.

03. - 08.10.2004, Poster.

Werner, R, N. D. Zakharov, V. G. Talalaev, G. E. Cirlin, and G. Gerth.
The structure and optical properties of a Si/Ge superlattice.

13th European Microscopy Congress (EMC 2004), Antwerp, Belgium.
22.-27.08.2004, Poster.

Winkler, C., G. Kerherve, and J. Kirschner.

Reflexions-Flugzeitspektrometer fiir Elektronen-Koinzidenzspektroskopie.
Frithjahrstagung des Arbeitskreises Festkorperphysik der Deutschen Physikalischen
Gesellschaft, Regensburg, Germany.

08. - 12.03.2004, Talk.
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Woltersdorf, G., B. Heinrich, J. Woltersdorf, and R. Scholz.

Spin dynamics in ultrathin film structures with a network of misfit dislocations.
9th Joint MMM/Intermag Conference, Anaheim, USA.

05.-09.01.2004, Talk.

Woltersdorf, J. and A. Hahnel.

Composit-Grenzflachen durch atomares Design.

16th Workshop “Composite Forschung in der Mechanik”, Paderborn, Germany.
01.-03.12.2003, Talk.

Woltersdorf, J. and A. Hahnel.

Strukturierung von Kohlenstoffschichten, untersucht auf atomarem Niveau.
Materials Week 2004, Miinchen, Germany.

21.09. - 23.12.2004, Talk.

Wulthekel, W., H. Diesinger, E. Moyen, D. Sander, S. Nitsche, A. Leycuras, and M. Han-
biicken.

Hexagonal nanotubes in 6H-SiC(0001) surfaces and potential application in nanotech-
nology.

Journées Nationales du Réseau de Recherche en Micro et Nano Technologies, Cassis,
France.

11.-13.10.2004, Talk.

Wulthekel, W., R. Hertel, A. Yamasaki, S. Suga, and J. Kirschner.
Direct observation of the single-domain limit of Fe nanomagnets.
Joint European Magnetic Symposium (JEMS’04), Dresden, Germany.
05. - 10.09.2004, Poster.

Wulfhekel, W., F. Zavaliche, M. Klaua, C. C. Kuo, M.-T. Lin, and J. Kirschner.
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