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We started the experiments from normal conditions (Fe;Os-1 phase) and gradually decreased
the temperature in a cryostat while monitoring the sample by X-ray diffraction. At about 200
K and 2 GPa, we observed the appearance of superlattice reflections, indicating the
emergence of charge-ordering. We verified that the reflections do not belong to the earlier-
reported charge-ordered Fe,Os-11 phase, and termed this phase as Fe;Os-111. Upon heating at
about 18 GPa, we could follow the superlattice reflections of Fe4Os-111 up to at least 270 K
(Fig. 3.7-1). The single-crystal diffraction patterns of Fe4Os-111 are ambiguous and can be
indexed equally well by two crystal structures: Fe,Os-111-a with a monoclinic C2/m lattice and
Fe4Os-111-b with an orthorhombic C222; unit cell.

Fig. 3.7-2: (a) Edge-shared diagonal ribbons of prisms and octahedra in the crystal
structure of Fe4Os-111 phase provide "channels™ for charge hopping between prisms and
octahedra. (b) A representative Mdssbauer spectrum of the Fe,Os-111 phase. The
spectrum exhibits a complex distribution of hyperfine fields that can be refined by
superposition of sextets. (c) A model demonstrating the coexistence of several charge-
ordered phases in a single crystal of Fe;Os. The electron transfer between the prisms
and octahedra leads to a short-range reorganization of ordering.

The octahedral chains of Fe4Os-111 occupied by mixed-valent iron cations show a pronounced
shortening of distances between some neighboring Fe atoms, whereas the prismatic chains of
are characterized by nearly equal Fe-Fe distances. The dramatic shortening suggests the
formation of Fe dimers and trimers (Fig. 3.7-2). We analyzed the Fe-O bond lengths of all
iron cations in both Fe,Os-111 candidate structures using a common bond valence sum (BVS)
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method. The BVS results reveal that the dimers consist of moderately overcharged valence-
mixed Fe*** ions; similarly, compared to a combination of one Fe** and two Fe* ions, the
trimers may be both strongly overcharged (+8.29) or strongly undercharged (+7.57).

Above 12 GPa and temperatures below 150 K, additional reflections appeared, suggesting the
incipient transition to a further phase, Fe,Os-1V; at these low temperatures, the transition to
Fe4Os-1V is nearly complete at 25 GPa. For Fe,Os-1V we determined a monoclinic P2;/m
symmetry. This structure shows an overall dimerization, involving both octahedral and
prismatic chains (Fig. 3.7-2). The calculated BVS values for the prismatic Fel atoms in this
structure are found to be +2.26; average values of Fe in the octahedral chains are +2.63 and
+2.554. These values are also consistent with dimeric ordering in the chain; they also suggest
that Fe4,Os with a nominal average oxidation state of Fe*** tends to reach a state under
pressure with more uniform charge distribution. The reduced distances between some iron
atoms in the octahedral chains and the neighboring atoms in the prisms in both Fe,Os-l11-a
and Fe4Os-111-b structures appeared to be the most suitable channels for hopping of electrons
from the prisms to the octahedral matrix (Fig. 3.7-2).

At ambient conditions the Mdssbauer spectra of Fe4,Os can be well fitted by the superposition
of a magnetic sextet and a paramagnetic doublet with relative areas of 80(2)% and 20(2)%,
respectively. They can be assigned to octahedral Fe2 and Fe3 atoms and the prismatic Fel
atoms, respectively. Mdssbauer spectra collected in the charge-ordered phases, by contrast,
show a superposition of several sextets. For instance, the spectrum acquired at 20 K and 11.3
GPa for the FesOs-111 phase can be well described by two sextets with center shifts of
0cs=0.66(3) and 0.82(3) mm/s (Fig. 3.7-2). These values corresponded to oxidation states of
+2.7 and +2.45, respectively, in general agreement with the BVS results given above. This
observation unambiguously demonstrates that the oxidation states of the octahedrally-
coordinated iron in Fe,Os do not split into integer Fe?* and Fe** components, even at 20 K.

b. Synthesis of FeN, at 180 GPa and its crystal structure from a submicron-sized grain (M.
Bykov, S. Khandarkhaeva, T. Fedotenko/Bayreuth, P. Sedmak/Grenoble, N.A. Dubrovinskaia/
Bayreuth and L.S. Dubrovinsky)

Polynitrogen compounds have attracted great interest because of their potential applications as
high-energy-density materials. The synthesis of such materials usually requires high-pressure
high-temperature conditions that are generated in a diamond anvil cell (DAC). With
increasing pressures, synthesis and diffraction studies in DACs become more challenging,
even at dedicated high-pressure stations of 3™ generation synchrotron facilities where the X-
ray beam can be focused to 2-3 um. At pressures above 150 GPa, the size of the sample does
not exceed 10 pm, and single-crystalline grains of the reaction product(s) are often of
submicron size which leads to a poor signal-to-noise ratio in single-crystal X-ray diffraction
(SCXRD). In addition, contributions of parasitic diffraction from the gasket material increase
with pressure as the sample chamber becomes smaller. Submicron focusing of the X-ray
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beam, which is possible at some synchrotron beamlines, can provide suitable conditions to
collect SCXRD data in the megabar pressure range.

In this study, a piece of iron powder was loaded inside a sample chamber of a BX90-type
diamond anvil cell equipped with double-bevelled Boehler—Almax type diamonds (culet
diameter 40 mm). Nitrogen was used as a pressure-transmitting medium and as a reagent for
the synthesis. The sample was compressed to 180 GPa and laser-heated from both sides up to
2700(200) K. The X-ray beam was focused to 0.3x0.3 pm? at the synchrotron beamline ID11
at the ESRF in Grenoble which allowed us to collect SCXRD data from a FeN4 grain with
linear dimensions of ~ 0.5 ym. As a result of submicron beam focusing, the quality of the
SCXRD data collected at 180 GPa turned out to be much better than our previous refinement
at 135 GPa. This is evident from a comparison of important refinement indicators, such as the
data-to-parameter ratio (7.1 vs 4.8), ApPmadApmin (0.76/-0.56 vs 0.98/-1.09 e-A®) and
Ra[l > 20(1)] (0.040 vs 0.064). As a consequence, the precision of the bond lengths and angles
is significantly improved (Table 3.7-1).

Fig. 3.7-3: Crystal structure of FeN, at 180 GPa. Projections of the crystal structure
along [100] (a) and [001] (b), respectively and in polyhedral representation (d). (c) A
fragment of the crystal structure showing the coordination of Fe atoms.
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The crystal structure of FeN4 at 180 GPa is presented in Fig. 3.7-3. The Fel atom occupies an
inversion center of space-group type P1 (Wyckoff position 1d), while the two nitrogen atoms
N1 and N2 occupy general positions (2i). The iron atom is coordinated by six nitrogen atoms,
forming a distorted octahedron (FeNg). The FeNg octahedra share opposite edges, forming
infinite chains along the [100] direction. These chains are interconnected through N-N bridges
as shown in Fig. 3.7-3. The covalently bonded nitrogen atoms form infinite zigzag chains
running along [001]. The N1 atom has a trigonal-planar coordination, while N2 is
tetrahedrally coordinated, suggesting sp® and sp® hybridization, respectively. Therefore, the
nitrogen atoms form catena-poly[tetraz-1-ene-1,4-diyl] anions [-N-N—-N=N-]...

This study demonstrates that the experimental setups with submicron X-ray beam focusing
open new perspectives for the accurate structural studies at multimegabar pressures that were
thought as impossible before. This is extremely important for the advances in chemistry,
physics, mineral and materials science.

Table 3.7-1: Comparison of the structure refinements and structural parameters of FeNy
based on the datasets, collected with different focus size of the X-ray beam.

Microfocus Nanofocus
Beam size, um2 3x3 0.3x0.3
Pressure, GPa 135 180
R1 0.064 0.040
Ny 1Dy e A 0.98/-1.09 0.76/-0.56

maX min

Data/parameter ratio 4.8 7.1
Interatomic distances, A:
Fe —N1 1.73(2) 1.707(11)
Fe — N2 1.81(3) 1.783(14)
N1-N1 1.29(5) 1.277(14)
N1 - N2 1.30(3) 1.298(8)
N2 — N2 1.43(4) 1.37(3)

c. High-pressure synthesis of a nitrogen-rich inclusion compound ReNg-xN, with conjugated
polymeric nitrogen chains (M. Bykov, E. Bykova/Hamburg, E. Koemets, T. Fedotenko/
Bayreuth, G. Aprilis/Bayreuth, K. Glazyrin/Hamburg, H.-P. Liermann/Hamburg, A.
Ponomareva/Moscow, J. Tidholm/Linkdping, F. Tasnadi/Linkoping, I.A. Abrikosov/
Linkoping, N.A. Dubrovinskaia/Bayreuth and L.S. Dubrovinsky)

Polynitrogen compounds have attracted great interest because of their potential applications as
high-energy-density materials. High nitrogen content and stability are mutually exclusive,
making the synthesis of such materials challenging. One way to stabilize such compounds is
the application of high pressure. In the present work we have synthesized a novel compound
ReNs-N, via direct reaction between rhenium and nitrogen in a laser-heated diamond anvil
cell.
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A piece of rhenium powder was placed inside a BX90 diamond anvil cell (DAC) equipped
with Boehler-Almax type diamonds. The sample chamber was filled with nitrogen which
served both as a pressure-transmitting medium and reagent. The DAC was compressed to 105
GPa and the sample was laser-heated up to 2300 K. Although the initial reagents were
powders, the chemical reaction led to the formation of numerous good-quality single-crystal
domains of the new compound, such that the diffraction data from the quenched material
could be treated using well-established methods of single-crystal data analysis. Indexing
revealed a body-centered orthorhombic unit cell with the lattice parameters a = 3.4475(7),
b =6.491(11), and c¢=6.048(3) A, and symmetry Immm. The initial structure solution
suggested the chemical formula ReNg (Fig. 3.7-4) and a structure in which Re atoms occupy
the 2a (0,0,0) site and nitrogen atoms N1 occupy the site 160 (-0.320(3), 0.178(3),
0.1874(16)). Each Re atom is a member of two mutually perpendicular quasi-planar ReNg
spiro-cycles, lying in the (011) and (0-11) planes (Fig. 3.7-4). Along the a-axis, nitrogen
atoms are connected to each other by forming infinite zigzag chains, and Re and N1 atoms
form a framework containing square-shaped channels. The size of the voids is sufficiently
large to accommodate nitrogen molecules. We were able to detect a residual electron density,
which can be explained by placing another nitrogen atom N2 at the partially occupied site 4f
(x,1/2,0), with a N2-N2 distance of 1.1(1) A corresponds to the N=N triple bond. The
structure at 134 GPa was ultimately refined with a chemical composition ReNg-0.7(2)No.

Fig. 3.7-4: (a) Crystal structure of
ReNg-xN; at 134 GPa. Re and N1
atoms form a framework with
rectangular-shaped channels,
which accommodate N2 atoms.
N atoms are shown in blue, Re in
gray. b) Fragment of the crystal
structure showing the
coordination of Re atoms: only
Re and N1 atoms are shown. c)
Atoms in the lattice plane (0 1 -
1). Out-of plane atoms are not
shown.
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The geometry of the nitrogen chains and the interatomic distances provide can be used to
analyze bonding in this compound. All of the N1 atoms have planar triangular coordination,
suggesting sp? hybridization; N1-N1 distances are 1.24(2) and 1.30(4) A, intermediate
between double- and single-bonded N-N units at this pressure. Nitrogen chains in ReNg:-xN;
are therefore described as polydiazenediyl [-N=N-]., which is a nitrogen analogue of
polyacetylene and polythiazyl (SN)x.

The synthesis of ReNg-xN; is a unique example of the formation of a complex porous
framework in a direct reaction between two elements, in which one of the reagents also is the
guest molecule that is essential for the stability of the synthesized compound.

d. High-pressure synthesis of novel nitrides in the S-N, and Mg-N, systems (D. Laniel/
Bayreuth, M. Bykov, N.A. Dubrovinskaia/Bayreuth and L.S Dubrovinsky)

The pursuit of novel sources of energy is one of the key challenges of this century. Advancing
high energy density materials (HEDM) using classical chemical methods, however, has
stagnated over the past half-century. The high-pressure synthesis of materials provides a
promising alternative to produce solids that contain single-bonded nitrogen arrangements
which can store and release the largest quantities of chemical energy through the
transformation from single- to triple-bonded states in nitrogen. Poly-nitrogen ions synthesized
at high pressure could be employed as building blocks for a single-bonded nitrogen-only salt,
metastable at ambient conditions, the ultimate green HEDM.

Fig. 3.7-5: Structure of the novel SN, compound, determined by single crystal X-ray
diffraction, synthesized under high pressure and temperature. The blue and yellow
spheres represent N and S atoms, respectively.

The main goal of this research was to synthesize and characterize novel cationic and anionic
poly-nitrogen complexes relevant for the design of improved HEDM. Preliminary
experiments on S-N, and Mg-N, samples were performed at high pressures and temperatures.
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In both systems, characterization of the quenched laser-heated solids by Raman spectroscopy
and/or X-ray diffraction revealed the signature of a chemical reaction between the elements
and the formation of previously unobserved compounds. For S-N, samples, we were able to
resolve the structure of the obtained stoichiometric compound (SNy) by single-crystal X-ray
diffraction measurements. As illustrated in Fig. 3.7-5, this novel solid is comprised of S-N
bonds, where six N atoms coordinate each S atom to produce a close-to perfect octahedron,
with bond lengths varying between 1.65 A to 1.66 A, indicative of a S-N bond order of about
one. Raman spectra support this notion as the SN, solid was detected to have a vibrational
mode at a frequency of 1120 cm™, typically for single-bonded S-N atoms.

In the case of the Mg-N, system, observations suggest the synthesis of a novel Mg-N solid
following the sample laser heating at high pressures. As illustrated in Fig. 3.7-6, the
magnesium piece significantly grew in size following laser heating, indicative of diffusion of
nitrogen atoms into it. Moreover, new Raman modes at frequencies typical of covalently
bonded N-N atoms with a bond order of about 1.5 were detected on the heated portions of the
sample. Upcoming X-ray diffraction experiments will allow to confirm these preliminary
measurements and resolve the novel compound's crystalline structure.

a) - b)

Fig. 3.7-6: Microphotograph of a Mg-N, sample inside a diamond anvil cell before (a)
and after (b) laser heating. The magnesium piece drastically increases in size,
suggesting the diffusion of nitrogen atoms into it and the formation of a previously
unknown Mg-N solid.

e. Grain boundary diffusion and its relation to segregation of multiple elements in YAG (J.
Polednia, R. Dohmen/Bochum and K. Marquardt)

We studied grain boundary diffusion and segregation of La, Fe, Mg, and Ti in a geometrically
well-defined grain boundary (GB) of pure yttrium aluminium garnet (YAG). Determining GB
diffusion and segregation coefficients in YAG GBs will help both in developing industrial
materials and understanding certain geological issues. YAG is one of the most extensively-
used laser medium for high power lasers — either as single crystals or a polycrystalline
ceramic. In addition, as a garnet-structured material, YAG serves as a model material for
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geologically relevant materials, and our study contributes to understanding fundamental GB
processes occurring in garnet-rich rocks, such as garnetites.

Bicrystals of YAG were synthesized by the direct wafer bonding method. Perpendicular to the
GB, a LaszeoAls40012 thin-film was pulse-laser deposited as a diffusion source. Minor
elements were added through a gas phase in the furnace during the experiment. Diffusion
anneals were performed at 1000 and 1450 °C and element concentrations were mapped using
energy dispersive X-ray (EDX) spectroscopy in scanning transmission electron microscopy
(STEM) mode. The volume and GB diffusion coefficients are determined by fitting a
numerical diffusion model to the data. Our model is able to separate the segregation
coefficient, s, from the GB diffusion coefficient, Dy, and the GB width, §. The presented
TEM-EDX maps are relatively large, resulting in pixel sizes larger than the physical width of
the GB. Such convolution effects result in a range of possible segregation coefficients. The
products sDy, for La, Fe, Mg and Ti are at least 8 orders of magnitude faster than their
respective volume diffusion, with a minimum diffusivity of 9x10™ m?s at 1450 °C. We
predict that bulk diffusion of these elements is controlled by sDg, for grain sizes ranging from
0.1 um- 10 m. We further conclude that segregating elements can influence each other's
incorporation and therefore material properties.
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3.8 Methodological Developments

An important goal at Bayerisches Geoinstitut is to pursue methodological developments that
will benefit and enhance research in the Earth, planetary and material sciences. One obvious
aim is to increase the range of extreme conditions that can be reached experimentally, such as
the maximum achievable conditions of pressure and temperature. Equally important is the
development of experimental techniques for accurately measuring physical parameters in
high-pressure experiments and for probing the structure, composition and other properties of
samples under extreme conditions. Additional areas include the development of methods for
analyzing the chemical compositions of very small samples and for characterizing the
microstructures of deformed minerals and other materials. Finally, methodological
developments that improve the results of numerical models are of considerable importance,
for example for understanding the convection dynamics of the interiors of the Earth and other
planets. The ten contributions of this section cover many of these aspects.

The first five contributions of this section are concerned with developments of the diamond
anvil cell (DAC), an apparatus that is used for achieving pressures greater than those that are
possible with the multianvil apparatus. When combined with laser-heating, the DAC allows
pressure-temperature conditions that prevail at the centre of the Earth to be achieved and it is
therefore indispensable for experimental studies that concern the Earth's deep mantle and
core. The first contribution describes ground-breaking developments that enable the structure
of very small samples at high pressure in a diamond anvil cell to be investigated using nuclear
magnetic resonance (NMR) spectroscopy. NMR is an important technique that has been used
routinely in the Earth sciences to study the structure of minerals and glasses under ambient
conditions. Normally quite large samples are required but, based on the developments
described here, very small samples can now be studied in situ at extremely high pressures.
Another problem with the small size of DAC samples (typically only 3-4 um at pressures
above 200 GPa) is that laser heating can often affect a region that is much larger that the
sample. The second contribution below describes developments to obtain a highly focused
beam that is only 5 pm in diameter — which will result in a much improved accuracy when
measuring the sample temperature. The following contribution is concerned with studying
water ices at high temperatures in the diamond anvil cell in order to understand the mantles of
the giant planets Uranus and Saturn. Such experiments are difficult because H,O reacts with
the metallic gaskets in DAC experiments and releases hydrogen that can cause the diamond
anvils to fail. A solution to this problem, as described below, is to compress and heat the
sample rapidly while at the same time collecting X-ray diffraction data from the sample.
Another problem with the DAC is that the cell needs to be rotated in some types of
experiments (such as single crystal X-ray diffraction) which causes misalignment of the
sample with respect to X-rays and laser beams. This problem has been overcome by
redesigning the diamond anvils with a round table (DART anvils).

Oxygen fugacity (the chemical potential of oxygen) is a critical parameter that determines the
outcome of many experiments on iron-bearing systems. It is therefore essential to be able to
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determine the oxygen fugacity in experiments at high pressures and temperatures and two
contributions below describe new methods for doing this. In the first case, the method
depends on including a metallic Fe-Ir alloy in a DAC sample because the composition of the
alloy is determined by oxygen fugacity. In the second case, oxygen fugacity has been
determined as a function of pressure and temperature when Ru and RuO, coexist in
equilibrium.

Technical developments that enable concentrations of the elements sulphur and chlorine to be
analyzed in small melt inclusions using laser-ablation inductively-coupled-plasma mass
spectrometry (LA-ICP-MS) are described. Other analytical methods typically require large
homogeneous samples when analyzing these elements and are therefore unsuitable for melt
inclusions. The next contribution concerns research into the rheology of Earth-forming
minerals. The use of a combination of several techniques is described for preparing samples
of deformed minerals for examination in the transmission electron microscope (TEM). This
approach results in the ability to select very specific microstructures for TEM investigations.

The final two contributions describe some developments in numerical modelling. The first is
concerned with determining the permeability of low-porosity rocks using a numerical
approach (permeability is very difficult to measure+ experimentally when porosities are low).
In the second (and final contribution of this section) the effects of varying grid resolution and
geometry on the results of numerical models of mantle convection and coupled plate tectonics
are investigated.

a. Development of novel techniques for high-pressure NMR in diamond anvil cells (T. Meier,
S. Khandarkhaeva, S. Petitgirard and L.S. Dubrovinsky)

Implementing Nuclear Resonance Spectroscopy (NMR) in diamond anvil cell experiments
promises enormous benefits for both high-pressure research and experimental geophysics, as
it locally probes chemical and electronic environments of matter with unprecedented
accuracy. Furthermore, one of the most NMR sensitive nucleii turns out to be hydrogen,
which is the least detectable element using other methods. Therefore, developing novel NMR
resonators for NMR spectroscopy has remained a high priority within the BGI in 2018.

At the beginning of the year, we were able to develop a more sophisticated resonator structure
using the recently introduced sensing of the faint nuclear induction signal due to the
precession of an excited spin system by means of so-called Lenz lenses. These novel NMR
resonators are almost two dimensional flux transformers, allowing for an enhancement of the
radio-frequency magnetic fields within the sample cavity. These new resonators are built by
the combination of physical and chemical vapour deposition techniques and focused ion beam
(FIB) cutting (see Fig. 3.8-1).
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Fig. 3.8-1: Scanning electron microscope (SEM) images of the NMR resonator
structure. The complete anvil can be seen in the bottom image, incorporating both 1st
and 2nd stage Lenz lenses. The close ups (top) show the 2nd stage LL in detail at
different fabrication steps.

We were able to demonstrate that this novel approach can lead to a significant enhancement
of the NMR sensitivity in diamond anvil cells, opening up the possibility of its use at
pressures well into the megabar range. Figure 3.8-2 shows a proton spectrum of iron
monohydride synthesized in situ in a DAC and pressurized up to 190 GPa.
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C“[‘]gn.:. n=16-25

metallic
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Fig. 3.8-2: "H-NMR spectrum of metallic iron monohydride and paraffin oil at 190 GPa.
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b. Compact laser heating setup for ultra-high pressure applications (T. Fedotenko and G.
Aprilis/Bayreuth; E. Koemets and L.S. Dubrovinsky; N.A. Dubrovinskaia/Bayreuth)

Laser heating of samples in diamond anvil cells (DACs) has been already in use for more than
five decades. There are many examples of its applications in geosciences for simulating
conditions of deep Earth and planetary interiors, studies of physical and chemical processes at
extreme conditions, and the synthesis of novel materials.

In conventional laser-heating experiments the diameter of a laser beam ranges from 15 to 50
um FWHM. In ultra-high pressure diamond anvil cells experiments (using bevelled anvils
with small culet sizes, double-stage, or toroidal-type anvils, for example), the size of the
studied samples is usually much smaller than 10 pm. Typically samples have a diameter of 3-
4 um at pressures above 200 GPa. Such a small size requires tighter laser beam focusing,
higher magnification, and better optical resolution of the laser heating set up.

We have developed a portable double-sided laser-heating setup for ultra-high pressure
applications. It is designed to improve the accuracy of temperature measurements, to decrease
the size of the laser spot focused on the sample, and to get higher magnification imaging for
precise heating of DAC samples at pressures above 200 GPa. The system consists of two
identical parts (for heating from both sides of a DAC), one of which is schematically shown
in Fig. 3.8-3. Each of the parts includes the following modules: laser, power control, focusing
and shaping optics, visual observation, and temperature collection. As the laser source, we use
a SPI pulsed fiber laser with a maximum power of 200W, and a central wavelength of 1064
nm. The output collimated laser beam is focused to a diameter of about 5 ym by a Focal-1t
Shaper (Focal-m Shaper 9 1064 by AdlOptica GmbH) and Mitutoyo 20x lens (Mitutoyo
infinity corrected M plan apo B 20x). We use a Focal-1 Shaper to expand the laser beam and
additionally convert its initially Gaussian distributed intensity to a flat-top distribution that
stays invariable over a long distance. For imaging the sample, we use high-resolution EYE ©
CCD cameras, while the sample is illuminated by the LED. The image of the sample is
obtained in transmission mode, if the material in the sample chamber of a DAC is at least
partially transparent, and/or in reflected mode. The light passes through a set of lenses into the
zoom objective and projects the image of the sample on the matrix of the CCD camera. The
short pass filter with cut-off at 800 nm is set in front of the zoom objective to protect the CCD
camera from laser radiation.

Installed on the observation path, the 50/50 beam splitter (Thorlabs BSW10) reflects half of
the light intensity for the temperature measurement by means of spectroradiometry. Thermal
radiation focused on the optical fiber is guided into a IsoPlane SCT 320 spectrometer with a
1024x256 PI-MAX 4 detector. To prevent saturation of the detector by diffuse laser radiation
we employ a blocking notch filter with the central wavelength of 1064 nm. For precise
temperature measurements above 4500K, a long-pass filter with the edge at 450 nm is
installed to avoid contamination of thermal-emitted spectra by second-order UV reflections.
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The laser heating setup was successfully tested in experiments with DACs having culet sizes
of 40 pm (pressure chambers are about 10 to 20 pm in diameter, with characteristic sample
sizes of about 5 um) at pressures above 250 GPa. As an example, Fig. 3.8-4 shows an image
of the DAC pressure chamber during laser heating of NiO in a Ne pressure medium at
230(£5) GPa and 2500(£150) K.

Focal Power  Dichroic Qpjective
11 - shaper control module Mirror

1064nm 200W
';\;?R = NIR D Mitutoyo
Fibar ] aser collimator 20x

b 4

Set of filters
Mirror with
Spectrometer a hole
r

/ beamplitter
LED

E Variable
luminator ' Zoom

lens

]
CCD Camera

Fig. 3.8-3: Compact laser heating setup for ultra-high pressure applications (only one of
two identical parts is shown here).

~..40um diamond
“., culet

5um laser beam:
L :
'

-*

-
- = "

Sample chamber

Fig. 3.8-4: Image of the sample chamber during laser heating of NiO in Ne pressure-
transmitting medium at 230 GPa and 2700 K. Beveled diamond anvils have a culet size
of 40 um diameter.
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c. A dynamic DAC setup for high temperature time-resolved XRD experiments on planetary
H,0 ice (A.S.J. Méndez, H. Marquardt/Oxford; M. Wendt, I. Schwark, A. Ehnes, K. Glazyrin
and R. Husband/Hamburg; A. Kurnosov, A.S. Pakhomova/Hamburg, K. Schulze, N. Satta, J.
Buchen/Pasadena and H.-P. Liermann/Hamburg)

Theoretical models predict that high-pressure H,O ices are subjected to very high
temperatures in the mantles of the giant icy planets Uranus and Neptune, as well as in mini-
Neptune exoplanets. In addition to the complexity of the phase diagram of H,O ices,
generating high temperature and high-pressure conditions in the laboratory is extremely
difficult. One of the main difficulties of working with water at high temperature is that it
becomes very reactive. A chemical reaction between water and the gasket material in a
diamond anvil cell (DAC, will lead to water dissociation, then diffusion of H, and diamond
anvil failure. This experimental challenge can potentially be overcome by conducting fast
compression experiments in which pressure-temperature conditions are reached for short
times. On this basis, we are implementing a dynamic resistance-heated diamond anvil cell
(dRHDAC) at the Extreme Conditions Beamline at PETRA III to perform rapid compression
on H>O at high temperature. A time-resolved characterization of our samples is possible by X-
ray diffraction measurements employing GaAs LAMBDA detectors that are optimized for
high energy diffraction. First experiments on H,O have been carried out across the cubic to
tetragonal transition of ice VII at room temperature, 673 K, 773 K, 873 K and 973 K
employing different compression rates. The cubic-tetragonal transition has been observed by
static compression experiments as a subtle splitting of the diffraction lines of ice VII at around
14 GPa (as reported in the literature). Our diffraction data reveal the splitting of the Ice VII
(110) peak at higher pressures when increasing temperature (Fig. 3.8-5). Further data analysis
is needed to understand the nature of this lattice distortion in ice VII and its influence on the
H-bond symmetrisation that leads to the formation of different polymorphs at higher
pressures.

Intensity (a.u.)

12,32 12,36 12,40 12,44
20 (°)

Fig. 3.8-5. Left: Diffraction data collected at 873 K showing the diffraction image on
one detector. The green line indicates the position of the intensity maximum of the 110
line of ice VII at 13 GPa. The red circle shows diffraction spots next to the main peak.
Right: Integrated diffraction pattern that shows a clear splitting of the 110 line of ice
VIL
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d. Diamond anvils with a round table (DART-anvils) and conical crown (L.S. Dubrovinsky,
and E. Koemets; N.A. Dubrovinskaia/Bayreuth)

Diamond anvils are obviously the most important components of a diamond anvil cell (DAC).
With the development of new analytical techniques used to study materials at extreme
conditions, the design of anvils has evolved as well. Many of novel and rapidly-developing
methods of in situ investigations of materials under pressure (single-crystal X-ray diffraction,
inelastic X-ray scattering, Brillouin spectroscopy, etc.) require DACs to be moved with
respect to the electromagnetic radiation beam (e.g., X-rays and/or laser), which is used for
heating, exciting, or probing materials properties at extreme pressures and variable
temperature conditions.

Conventional anvils have a "flat plate" geometry, and rotation of the cell at any angle with
respect to the stationary beam leads to strong refraction, as diamond is a material with a high
refractive index (n = 2.425 at 532 nm). This destroys the alignment of the sample with respect
to the optical beam. Special procedures (sometimes quite complicated, time- and labour-
consuming) are required to maintain the alignment with respect to X-rays and optical systems,
but still certain types of experiments, which involve DAC rotation, cannot be performed while
keeping lasers or optical components stationary. For example, immobile laser heating of a
sample in a DAC with conventional (flat-table) anvils during single-crystal X-ray diffraction
data collection is impossible, as the sample moves out of the focus of the laser beam upon
rotation of the cell.

A solution has been found by manufacturing anvils with a new design, the Diamond Anvil
with a Round Table (DART), which enables a number of the problems associated with the use
of conventional anvils in DACs to be eliminated. The major feature of the new DART-anvil
design is a spherical shape of both the crown and the table of a diamond with the centre of the
culet located exactly in the centre of the sphere (Fig. 3.8-6, left). Initially, DART anvils were
produced by making diamond spheres of an appropriate diameter, cutting them in half, and
forming (polishing) the pavilion and the culet. This approach has two disadvantages: (1) the
crystallographic orientation of the culet is arbitrary (not an optimal (100)-oriented as in
commonly-used anvils), and (2) the spherical shape of the crown needs to be very precise so
that it exactly matches the shape of the seat, which is difficult to achieve.

In order to overcome these problems we have developed and produced (at Dutch Diamond
Technologies BV) DARTSs with a conical crown (Fig. 3.8-6, right). The girdle diameter of the
new anvils is equal to 3.1 mm, and the cone angle is 60°, so that the DARTs with the conical
crown may be implemented in the BX90-type DACs with the seats that are conventional in
Almax-EasyLab Boehler-type anvils. With anvils having 250 pm culet diameters, we
performed experiments at pressures up to 75 GPa without any damage to the DARTs.
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Fig. 3.8-6: Microscope images of the DART-anvils (held by tweezers) with spherical
(left) and conical (right) crowns.

e. Probing oxygen fugacity through diamond anvil cell experiments (S. Dominijanni, C.A.
McCammon, L.S. Dubrovinsky, N. Miyajima and D.J. Frost)

Oxygen fugacity (fO,) is a thermodynamic parameter that indicates the chemical potential of
oxygen in redox reactions. This parameter can significantly affect the stabilities and physical-
chemical properties of minerals and melts and it plays a key role in many geological processes
including magma genesis and metasomatism. In experiments, fO, is frequently controlled by a
metal—oxide fO, buffer (e.g., Ni-NiO, Fe-FeO, Re-ReO, etc.), or calculated using noble metal
alloys (Fe-Ir, Fe-Pt, Fe-Pd) as sliding redox sensors during high-pressure and high-
temperature experiments in large volume apparatus (such as multianvil or piston cylinder
presses). Recent experimental studies on the stability field of carbonates at high pressure,
performed in diamond anvil cells (DAC), show contradictory results that might be attributed
to different redox conditions during the experiments. Therefore, we have investigated the
oxygen fugacity conditions during DAC experiments.

We used a mixture of 95 mol.% ferropericlase (Mgg75Fe25)O plus 5 mol.% of pure iridium
powder in order to crystallize an Fe-Ir alloy and use it as a sliding redox sensor to calculate
fO,. The starting powder was compressed into a pellet and loaded in a DAC with Boehler
Almax type diamonds of 250 um culet size. Ne was used as a pressure-transmitting medium.
Powder diffraction data were collected at beamlines ID15b and ID27 at the European
Synchrotron Radiation facility (Grenoble, France) and at the Advanced Photon Source
(Chicago, USA). A double-sided laser heating system was used to heat the sample at ~ 2000
K. Our preliminary results from synchrotron powder X-ray diffraction show that after heating,
an Fe-Ir metal alloy indexed in the Fm-3m space group is formed by the reaction of pure Ir
and Fe from ferropericlase (Fig. 3.8-7) according to the reaction:

(Mg, Fe)O + Ir 2 (Mg,Fe)O + (Fe,lIr)
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Fig. 3.8-7: a) XRD pattern obtained after heating Mgy 75Fe 250 + Ir at 2000 K and 36
GPa. Three phases are identified: Fe-Ir metal alloy, ferropericlase and solid neon. Le
Bail refinement was performed using the Jana software package; b) BSE image of a
lamella cut with the focused ion beam (FIB) from the center of the sample. The bright
areas are Fe-Ir metal alloy while the grey areas are ferropericlase.

The redox conditions were assessed based on the composition determined from the cell
parameters of the Fe-Ir alloy and a thermodynamic model. The estimated fO, is close to that
of the iron-wustite (IW) buffer. Further chemical analyses and additional experiments are
ongoing to quantify the oxygen fugacity in a laser-heated DAC.

f. Equations of state, phase relations and oxygen fugacity of the Ru-RuO, buffer at high
pressures and temperatures (K. Armstrong, N. Siersch, T. Boffa Ballaran and D.J. Frost)

Experimental studies of transition zone and lower mantle minerals show that ferric iron
components are increasingly stabilized with depth in the mantle. To fully characterize the
thermodynamic stability of such components, however, it is crucial to be able to measure their
concentrations at a known oxygen fugacity. Imposing an oxygen fugacity on an experimental
charge can be accomplished by adding pure buffer phases, such as Ni+NiO or Fe+FeO
directly into the capsule. Significant uncertainties can arise, however, if the buffer phases
react extensively with the sample. In addition, thermal equation of state properties of both

phases must be known at high pressures to accurately determine the oxygen fugacity imposed
by the buffer.

The metal-oxide pair Ru+RuO; is ideal as an internal oxygen fugacity buffer. Both phases
remain solid to high temperatures and react minimally with silicates, only exchanging oxygen.
Additionally, the imposed fO, is relatively high, such that Fe loss into Pt capsules is minimal
and ferric iron is present in sufficient concentrations to be accurately measured. Previous
studies have examined the thermal expansion of both phases at ambient pressure, as well as
compressibility at room temperature, however, no previous studies have investigated both
simultaneously. More importantly, RuO, has been observed to undergo a series of phase
transformations. At ambient conditions, RuO; has a tetragonal, rutile-type structure. At room
temperature and increasing pressure, it first undergoes a second-order ferroelastic phase
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transformation to an orthorhombic CaCl,-type structure, and at higher pressures transforms to
a cubic pyrite-type structure. The phase transformations influence the calculated oxygen
fugacity but can be accounted for by deriving expressions to describe the Gibbs free energies
of the high-pressure phases by fitting data on the phase relations and the volumes.
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Fig. 3.8-8: (A) Data and calculated isotherms for Ru metal. (B) Diffraction patterns for
the three phases of RuO, encountered in this study. (C) Data and calculated isotherms
for RuO, tetragonal and orthorhombic phases. (D) Data and calculated isotherms for
cubic RuO; phase. (E) Phase relations of RuO, between 0-25 GPa and 298-2500 K. (F)
Calculated oxygen fugacity of the Ru+RuO, buffer assemblage, relative to the Ni-NiO
buffer, at two different temperatures. Results are also shown that do not account for
phase changes or equation of state parameters.
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We have collected synchrotron X-ray diffraction data on Ru and RuO, to 19.4 GPa and 1473
K, with which we have determined phase relations of the RuO, phases and derived thermal
equation of state (EoS) parameters for both Ru and RuO, (Fig. 3.8-8A-E). Further, we have
derived a continuous Gibbs free energy expression for the tetragonal and orthorhombic phases
of RuO,, by fitting the second-order phase transition boundary and P-V-T data for both
phases, using a model based on Landau theory combined with the modified Tait EoS (Fig.
3.8-8C). The transition between the orthorhombic and cubic phases was then used along with
EoS data for both phases to determine a Gibbs free energy expression for the cubic phase. We
have used these data to calculate the oxygen fugacity of the Ru + O, = RuO, equilibrium,
which we have parameterised as a single polynomial across the stability fields of all three
phases of RuO,. The expression is valid from 0-25 GPa and 773-2500 K, with an estimated
uncertainty of 0.2 log units. Our calculated fO, is shown (Fig. 3.8-8F) to be between 0.5-2 log
units lower than estimates that use data obtained at ambient-conditions, which demonstrates
the importance of accurately determining the high-pressure/-temperature behaviour of oxygen
fugacity buffer phases.

g. In situ quantification of chlorine and sulphur in glasses, minerals and melt inclusions by
LA-ICP-MS (B. Rottier and A. Audétat)

In situ analysis of sulfur and chlorine in geological materials is typically conducted by
electron probe micro-analysis or secondary-ion mass spectrometry. Both of these methods
require a homogeneous material that is exposed at the surface, which is commonly not the
case for silicate melt inclusions. To overcome this problem, the accuracy and precision of
sulfur and chlorine quantification by laser-ablation inductively-coupled-plasma (quadrupole)
mass spectrometry (LA-ICP-MS) were investigated for melt inclusions and also for glasses
and minerals. Samples with known sulfur and/or chlorine concentrations were analyzed using
suitable external standards. Representative LA-ICP-MS signals are shown in Fig. 3.8-9. The
main limitation for chlorine and sulfur quantification in geological materials by LA-ICP-MS
is a contamination effect resulting in excess Cl and S signals during ablation of any material.
This contamination results from the mobilization of chlorine and sulfur impurities attached to
the walls of the sample chamber and the gas transport tubes. In the case of Cl accurate results
can be obtained for Cl concentrations of few hundred of ppm after applying a simple
correction formula that relates the magnitude of the excess Cl signal to the quantity of
produced aerosol, which is approximated by sensitivity. In the case of S the application of a
similar correction formula does not suffice, and a second correction formula that relates the
calculated sulfur content to the actual sulfur content needs to be applied. The newly-
developed combined approach allows accurate quantification of S in minerals and glasses
down to a concentration of ~ 600 pg/g. For unexposed silicate melt inclusions the numerical
host correction automatically removes the excess Cl related to the amount of produced
aerosol, hence Cl concentrations turn out accurate without any correction. Due to counting
statistics and uncertainties in the host correction, a minimum melt inclusion size of 30 pm is
required to accurately quantify Cl in melt inclusions containing ~ 1,500 pg/g Cl. Sulfur
concentrations, on the other hand, can be accurately quantified down to 700 pg/g even in
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small (15 pm) melt inclusions. In summary, chlorine and sulfur can be accurately and
precisely quantified by LA-ICP-MS in glasses, minerals, and melt inclusions down to
concentrations of several hundreds of pg/g, provided that an ICP-MS instrument with a
relatively low background on Cl and S is available and that instrument-specific correction
equations are established on a set of samples with known Cl and S contents.

Rito del Medio Pluton Lower Bandelier Tuff La Réunion
Quartz-hosted melt inclusion Quartz-hosted melt inclusion  Olivine-hosted melt inclusion
(crystallized; 50 pm; 1319 pg/g Cl) (glassy; 70 um; 2180 pg/g Cl) (glassy; 68 pm; 1157 ug/g S)
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Fig. 3.8-9: LA-ICP-MS signals of melt inclusions. A) Crystallized melt inclusion in
quartz from a miarolitic cavity in the Rito del Medio Pluton; B) Glassy melt inclusion in
a magmatic quartz phenocryst from the Lower Bandelier Tuff. The high Al and K
signals at the beginning of the quartz ablation reflect surface pollution due to a previous
melt inclusion analysis nearby. C) LA-ICP-MS signal of a glassy, olivine-hosted melt
inclusion from La Réunion island. The shaded grey bands are the parts of the signal
used for the host correction, and the shaded yellow bands are the integration windows
used for the melt inclusions. When two sections of the signal were selected for the host
composition, the weighted average signal was used for the host correction.

h. Combining ECCI and FIB milling techniques to prepare site-specific TEM samples from a
deformed pyrope at high pressure and temperature (N. Miyajima, T. Mandolini, F.
Heidelbach and C. Bollinger)

The investigation of the microstructures and textures of rocks is essential for understanding
micro- and macroscale deformation and its relation to the rheology of the Earth's mantle.
Currently we are applying electron channeling contrast imaging (ECCI) to rock-forming
minerals, such as olivine, pyroxene and ferropericlase, to observe individual dislocations in
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the bulk rock specimens. Diffraction contrast imaging in the transmission electron microscope
(TEM) is optimal for observing individual crystal defects such as dislocations and stacking
faults. Orientation-controlled/optimized-electron channeling contrast imaging in the scanning
electron microscope (SEM) is also an alternative technique for the characterization of
microstructures such as subgrain boundaries and individual dislocations.

These two electron microscopy techniques have respective advantages for sample preparation
and spatial resolution. SEM can be used to examine multi-grain textures containing
dislocations in a surface-polished bulk sample, while dislocation characterizations in TEM are
performed on a thin foil. In TEM, dislocation microstructures, such as partial dislocations
with stacking faults, can be characterized intensively in a limited area of the TEM foil. On the
other hand, for SEM observations it is relatively easy to prepare a specimen simply by
surface-polishing. The characterization using back-scattered electrons is very powerful for
investigating rock sample fabrics that preserve the original defects including the grain
boundaries.

SGB [m

Fig. 3.8-10: (a) Orientation-optimized ECCI of a deformation band in a sample of
garnet (#M643). Some "dislocation-like" contrasts are indicated by arrowheads. (b)
Scanning TEM bright-field image of a TEM lamella from the deformation band area of
(a). A high density of dislocations in the deformation band forms a subgrain boundary
(SGB). A vertical line in the center part of the image is an artefact caused by joining
two scanning images.

In order to maximize the above-mentioned respective advantages, focused ion milling (FIB)
techniques play an important role in site-specific TEM sample preparation of deformed
specimens. Here we propose combining ECCI and FIB milling techniques to prepare site-
specific TEM samples for dislocation analysis of a deformed single crystal of pyrope-rich
garnet. The site-specific characterizations from ECCI to TEM, with assistance of FIB, can
provide a new approach to investigate dislocation microstructures of materials that have been
deformed at high pressures and temperatures.

In the orientation-optimized ECCI method, we successfully observed individual dislocations
across subgrain boundaries in low-atomic number minerals, such as forsterite and pyrope-rich
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garnet (averaged Z-numbers ~ 10). In the ECCI on the single crystal garnet, polysynthetic
deformation bands consisting of dislocations, unusual contrasts in stripes and inhomogeneous
distributions of sub-micrometer-sized pores were found (Fig. 3.8-10a). Further site-specific
TEM observations on the deformation band revealed a high density of partial dislocations and
stacking fault ribbons (Fig. 3.8-10b). Currently, characterization of these defects and fluid-
bearing pores is in progress. The analytical procedure from ECCI to the site specific FIB-
sampling should become a standard technique when characterizing individual dislocations in
the TEM.

i. Stencil rescaling: A new method for permeability computation of porous media (P.
Eichheimer, W. Fujita/Sendai, M. Thielmann, A. Popov/Mainz, G.J. Golabek and B.J.P.
Kaus/Mainz)

Modeling water transport into the Earth's mantle requires a detailed knowledge about the
permeability of the Earth's crust and lithosphere for a large range of porosities. While
experiments provide permeability measurements for most conditions, they tend to become
inaccurate in the case of low porosities. In this case, digital rock physics (DRP) allows the
permeability and related geometric factors across different scales to be computed using
numerical methods. Micro permeabilities on pore-scale for example can be evaluated by using
micro-CT data as an input for fluid flow simulations. When computing the overall fluid flow,
care is required when defining boundary conditions at the interfaces between fluid and solid
phases, otherwise additional errors can result.
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Fig. 3.8-11: Computed fluid flow velocities and pressure in a sample of Fontainebleau
sandstone.

In this work we present the new method of stencil rescaling employed in the 3D finite
difference code LaMEM. To test the accuracy of the method, we performed several
benchmark tests. The performed benchmarks use both analytical solutions for simplified
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geometries as well as results from other numerical approaches for more complicated, but also
more realistic geometries. The results of the computed Fontainebleau sandstone (Fig. 3.8-11)
are in good agreement with other recent numerical studies. We show that the stencil rescaling
method allows for higher accuracy at no additional computational cost.

j. Effect of grid resolution on tectonic regimes in global-scale convection models (E.
Marzotto, M. Thielmann and G.J. Golabek)

Global-scale mantle convection models that are based on a visco-plastic rheology usually
show different tectonic regimes: plate-like, episodic or stagnant lid (Fig. 3.8-12). In the plate-
like regime, the lid is continuously subducting into the mantle. The episodic lid regime is
characterized by the stability of the lid until sufficiently large lithospheric stresses break it,
causing rapid resurfacing. Finally the stagnant lid regime is defined by an unbreakable lid that
does not participate in convection.
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Fig. 3.8-12: The evolution of different lid regimes with time: Dripping (purple), plate-
like (red), episodic (orange) and stagnant (yellow). Each panel shows the parameter
evolution profile: (a) temperature, (b) viscosity, (c) whole mantle velocity, (d) surface

Nusselt number, and (e) surface heat flux. The surface temperature is set at 300 K in all
cases.

In numerical simulations the yield stress is a key parameter as it sets the stress necessary for
the cold surface regions to yield. A high yield stress will result in a stagnant lid. On the other
hand, a low yield stress causes a weak lid that is constantly broken and sinks into the mantle.
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In addition to the key importance of physical parameters, numerical modelling parameters
also have an effect on the tectonic regime, and different outcomes can result simply by
changing the grid resolution. Here we use the code StagYY in a 2D spherical annulus
geometry (as described in published literature) to determine the resolution-dependent tectonic
regime for different yield stresses in global-scale convection models. To assess the effect of
grid resolution on lid behaviour we tested resolutions ranging from 128x32 to 1024x128 grid
points keeping all physical parameters unchanged. To ensure that steady state has been
reached, each simulation is run for 15 Gyrs.

Our results show that there is a correspondence between low radial resolution and mobile lid
regime and that low aspect ratio cells (azimuthal to radial grid spacing) favor a plate-like
mobile lid, while for large aspect ratios the episodic lid regime is persistent (Fig. 3.8-13).
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Fig. 3.8-13: Lid regimes obtained for various yield stresses. Each symbol represents a
simulation where the controlling parameters are radial resolution, azimuthal resolution
and yield stress. In each box the radial resolution is kept constant (32, 64 and 128
nodes) whereas the azimuthal resolution is changed to test the effect of grid resolution
on the lid behaviour, over a range of 15 different yield stresses (from 10 to 150 MPa).
The different regimes are color coded as in Fig. 3.8-12: dripping (purple), plate-like
(red), episodic (orange) and stagnant lid (yellow).
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4. International Research and Training Group - "Deep Earth Volatile Cycles”
(DFG GRK 2156/1)

The International Research and Training Group (IRTG) "Deep Earth Volatile Cycles" is
funded by the Deutsche Forschungsgemeinschaft (DFG). This graduate school for doctoral
studies started in April 2016 for a period of 4.5 years. It is a cooperation between the
Bayerisches Geoinstitut (BGI) and the Department of Earth Sciences at Tohoku University,
Sendai/Japan. The IRTG is chaired by Dan Frost/Bayreuth and Michihiko Nakamura/Sendai.

The objective of this collaborative research effort is to study the cycling of volatile elements
through the deep interior of the Earth. Using mainly experimental and computational methods
the group's goal is to quantify how volatile elements such as carbon, hydrogen and nitrogen
are transported, stored and expelled from the interior as a result of plate tectonic processes.
Doctoral researchers receive training in modern experimental and modelling techniques
employed in solid Earth geosciences in a structured learning programme. At the same time
they pursue independent research into geochemical and geophysical aspects of the internal
volatile cycle. Doctoral researchers from the BGI spend between 6 to 12 months at Tohoku
University as part of a complementary research exchange that sees scientists from Tohoku
University spending time at the BGI.

In 2018 the following PhD students were enrolled in the IRTG at BGI:

Sumith Abeykoon Oxybarometry and thermobarometry based on accessory
(M.Sc. 2018, Bayreuth) phases.

since May Supervisor: Prof. D. Frost, Dr. A. Audetat

Serena Dominijanni Probing mantle oxygen fugacity through experiments and
(M.Sc. 2018, Roma) natural samples.

since May Supervisor: PD Dr. C. McCammon

Laura Cialdella Nitrogen solubility and partitioning in magmas.

(M.Sc. 2018, Padua) Supervisor: Prof. Dr. H. Keppler

since June

IRTG Activities in 2018:

High pressure short course: In February twenty-nine doctoral and master students took part
in a five-day high pressure short course at Bayerisches Geoinstitut. Seven doctoral students

from Tohoku University joined the course along with IRTG members from the BGI and
participants from nine countries in total. The students received a practical introduction into
high pressure and temperature experiments as well as numerous related analytical techniques.
The course was very well received and fostered exchange and collaboration between
participants and lecturers.
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Participants and lecturers of the DMG short course "High-Pressure Experimental
Techniques and Applications to the Earth's Interior" at BGI.

Introduction to Japanese culture by Professor Menkhaus (Meiji University, Tokyo):
On March 26 Professor Menkhaus from Meiji University in Tokyo

was invited to BGI to hold a lecture with following discussion about
Japanese culture and history in order to prepare IRTG-students for
their research exchange stay at Tohoku University. Professor
Menkhaus teaches law at Meiji University in Tokyo and has lived
and worked in Japan for over 30 years. He is the Chairman of the
Association of Former Fellows of the Japanese Society for the
Promotion of Science (JSPS). In his entertaining lecture he gave the
students a vivid impression of the cultural similarities and

differences between Europe and Japan.

EBSD Workshop: In July an IRTG sponsored course "Texture and interface analyses using

EBSD" was organized at BGI consisting of lectures and practicals and introducing the main
measuring and analysis tools in the field of grain boundary characterization with electron
backscattering diffraction (EBSD). For this course a number of leading experts in this field
(Marc de Graef and Gregory Rohrer (Carnegie Mellon University, U.S.A.), Pamela Burnley
(University of Nevada), Vivian Tong (Imperial College, London), Luis Morales (ETH
Ziirich), Matteo Demurtas (University of Otago, New Zealand)) were invited to Bayreuth.
With 29 participants (6 of them from Tohoku) the course was very well attended and
received.
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Lecturers and participants of the IRTG sponsored short course Texture and interface
analyses using EBSD at BGI.

IRTG field trip: On September 26 the IRTG students from BGI visited the German research
reactor FRM II at Garching near Munich, where neutron scattering experiments are performed
in a variety of experimental setups. Among them is also the multianvil press SAPHiR, which
has been installed there on the initiative of BGI and will be used for in situ HP-HT neutron
diffraction experiments. On the return to Bayreuth a stop was made at the world famous
paleontological site of Solnhofen, where most of the existing fossils of the feathered dinosaur
Archaeopteryx were discovered.

The IRTG visitor group at the FRM II reactor in Garching.
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Humboldt research award for Professor Eiji Ohtani from Tohoku

University:

Professor Ohtani from Tohoku University received the prestigious
Research Award of the Alexander von Humboldt Foundation for his
achievements in experimental high pressure Earth sciences. As part
of the award he spent three months in late 2018 at BGI, where he
started several projects with BGI colleagues and IRTG students. He
will return to Bayreuth for a number of times over the next years to
further strengthen the ties between BGI and Tohoku University.

In 2018 several staff members and students of the two participating institutes made visits to
the collaborating institutions for discussion of projects, presentations, experiments and

internships:

Tohoku colleagues visiting BGI in 2018:

Name Period Name Period
Maeda, Fumiya 04.01.-16.01. Muranushi, Miki 17.08.-01.09.
Sawa, Sando 17.02.-02.03. Nakajima, Ayano 17.08.-01.09.
Ohtani, Eiji, Prof. 23.02.-03.03. Maeda, Fumiya 20.08.-27.09.
Hirano, Naoto, Prof. 08.03.-13.03. Ohtani, Eiji, Prof. 01.09.-30.11.
Sato, Yuki 08.03.-13.03. Suzuki, Akio, Prof. 09.09.-19.09.
Yutani, Taku 08.03.-28.02.19 Muranushi, Miki 09.09.-19.09.
Okumura, Satoshi 18.03.-28.03. Nakajima, Ayano 09.09.-19.09.
Liang, Yuan 23.04.-18.05. Nakamura, Michihiko, Prof. | 09.10.-12.10.
Huang, Yongsheng 01.07.-30.09. Hirano, Naoto, Prof. 05.11.-10.11.
Sawa, Sando 10.07.-18.07. Maeda, Fumiya 09.12.-29.12.
Araya, Naoki 16.07.-27.07. Suzuki, Akio, Prof. 22.12.-14.01.19
Suzuki, Akio, Prof. 17.08.-01.09. Ohashi, Tomonori 22.12.-14.01.19

BGI colleagues visiting Tohoku in 2018:

Name Period Name Period
Rustioni, Greta 27.02.-15.06. Frost, Dan, Prof. 18.05.-01.06.
Eichheimer, Philipp 27.02.-14.09. Koemets, Egor 04.06.-16.07.
Putak Juricek, Marija 17.05.-26.08. Golabek, Gregor, Prof. 29.07.-06.08.




5. Publications, Conference Presentations, Seminars
5.1 Publications (published)
Supplement to 2017 (papers published at the end of 2017):
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Union Meeting (JpGU2018), Chiba, Japan: "Towards modelling of water in Earth's
mantle”

FEDORTCHOUK, Y.; CHINN, I.; LIEBSKE, C.; MCCAMMON, C.. 12.-17.08.2018,
Goldschmidt 2018, Boston, USA: "Mantle metasomatism as recorded in diamond
dissolution features"

FEI, H.: 09.02.2018, Chinese Academy of Sciences, Institute of Geochemistry, Guiyang, P.R.
China: "The effect of water on mantle rheology and estimation of water content in the
mantle transition zone"
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FEI, H.; DRUZHBIN, D.; KATSURA, T.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand,
France ™: "lonic conductivity in natural olivine"

FEI, H.: 21.-24.10.2018, Annual Meeting of Chinese Geoscience Union (CGU), Beijing, P.R.
China (invited talk): "Water-enhanced ionic conductivity in olivine"

FEI, H.: 21.-24.10.2018, Annual Meeting of Chinese Geoscience Union (CGU), Beijing, P.R.
China (invited talk): "Water solubility of ringwoodite under mantle transition zone
conditions”

FEI, H.: 25.10.2018, Beijing University, School of Earth and Space Sciences, Beijing, P.R.
China: "Water in the mantle transition zone"

FEI, H.; DRUZHBIN, D.; KATSURA, T.: 10.-14.12.2018, AGU Fall Meeting, Washington
D.C., USA™: "Olivine ionic conduction accounts for the high electrical conductivity layers
in the asthenosphere", Abstract DI43C-0038, 2018

FERREIRA; K., MARQUARDT, K.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand,
France™: "Transmission of dislocations across olivine grain boundaries”

FROST, D.; ARMSTRONG, K.; RUBIE, D.; MCCAMMON, C.; BOFFA BALLARAN, T.;
SIERSCH, N.; WANG, Y.: 12.-17.08.2018, Goldschmidt 2018, Boston, USA: "Silicate
melt ferric/ferrous iron speciation and the redox state of a deep magma ocean"

GOLABEK, G.J.; SOLFERINO, G.F.D.; NIMMO, F.; SCHMIDT, M.X.; JUTZI, M;
EMSENHUBER, A.; GERYA, T.V.; ASPHAUG, E.l.: 16.01.2018, LMU Minchen,
Germany: "Modelling the early evolution of terrestrial bodies"

GOLABEK, G.J.; ROZEL, A.B.; JAIN, C.; TACKLEY, P.J.; GERYA, T.V.: 02.03.2018,
University of California San Diego, Scripps Institution of Oceanography, San Diego, USA:
"Modelling crust formation on Archean Earth™

GOLABEK, G.J.; SOLFERINO, G.F.D.: 03.04.2018, Frankfurt-Mainz-Bayreuth
Geodynamics Workshop, Frankfurt/M., Germany: "New laboratory and numerical
experiments on pallasite formation”

GOLABEK, G.J.; JUTZI, M.; EMSENHUBER, A.; GERYA, T.V.; ASPHAUG, E.l.:
19.04.2018, Workshop on 'Giant Collisions and their Effects on the Thermochemical
Evolution of Planets’, Berlin, Germany: "Coupling giant impacts and longer-term evolution
models"

GOLABEK, G.J.; ROZEL, A.B.; JAIN, C.; TACKLEY, P.J.; GERYA, T.V.: 03.05.2018, TU
Berlin, Germany: "Modelling continental crust formation on Archean Earth"”

GOLABEK, G.J.; ROZEL, A.B.; JAIN, C.; TACKLEY, P.J.; GERYA, T.V.: 31.05.2018,
University of Oslo, Norway: "Modelling continental crust formation on Archean Earth"
GOLABEK, G.J.; ROZEL, A.B.; JAIN, C.; TACKLEY, P.J.; GERYA, T.V.: 03.08.2018,
Tohoku University, Sendai, Japan: "Modelling continental crust formation on Archean

Earth"

GOLABEK, G.J.; LICHTENBERG, T.; BURN, R.; MEYER, M.R.; ALIBERT, Y.; GERYA,
T.V.; MORDASINI, C.A.: 19.-22.08.2018, German-Swiss Geodynamics Workshop, Noer,
Germany: "Gradual desiccation of rocky protoplanets from *Al-heating"

GOLABEK, G.J.; ROZEL, A.B.; JAIN, C.; TACKLEY, P.J.; GERYA, T.V.: 18.10.2018,
University of Oxford, U.K.: "Modelling continental crust formation on Archean Earth"
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GOLABEK, G.J.; LICHTENBERG, T.; BURN, R.; MEYER, M.R.; ALIBERT, Y.; GERYA,
T.V.; MORDASINI, C.A.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™®:
“Gradual desiccation of rocky protoplanets from 2°Al-heating”, Abstract P31D-3738

GOLABEK, G.J.; NIMMO, F.; GERYA, T.V.; SCHENK, P.; PLATTNER, A.: 10.-
14.12.2018, AGU Fall Meeting, Washington D.C., USA™®: "3D numerical models of
thermal convection inside Triton's icy shell”, Abstract P33E-3881

HUANG, Y.; NAKATANI, T.;, NAKAMURA, M.; MCCAMMON, C.: 27.-29.05.2018,
Earth, Sea and Sky IlI: International Joint Graduate Program Workshop in Earth and
Environmental Sciences, Sendai, Japan: "Experimental constraints on the dihedral angles
in the system of olivine-multicomponent aqueous fluids at 800-1100 °C and 1-4 GPa"

HUANG, R.; BOFFA BALLARAN, T.; MCCAMMON, C.; MIYAJIMA, N.; FROST, D.J.:
17.-21.06.2018, EMPG-XVI, Clermont-Ferrand, France ™: "The speciation of Fe and Al in
bridgmanite as a function of composition and oxygen fugacity"

HUANG, R.; BOFFA BALLARAN, T.; MCCAMMON, C.; MIYAJIMA, N.; FROST, D.:
10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™: "Speciation of Fe and Al in
bridgmanite as a function of composition and oxygen fugacity”, Abstract DI24A-06

HUANG, Y.; NAKATANI, T.; NAKAMURA, M.; MCCAMMON, C.: 10.-14.12.2018, AGU
Fall Meeting, Washington D.C., USA™®: "Shallow fluid circulation in mantle wedge
inferred from dihedral angle between olivine and NaCl-bearing aqueous fluid", Abstract
MR43C-0128

ISHII, T.; HUANG, R.; FEI, H.; KOEMETS, I.; LIU, Z.; MAEDA, F.; YUAN, L.; WANG,
L.; DRUZHBIN, D.; YAMAMOTO, T.; BHAT, S.; FARLA, R.; KAWAZOE, T
NORIYOSHI, T.; KULIK, E.; HIGO, Y.; TANGE, Y.; KATSURA, T.: 08.-13.04.2018,
European Geosciences Union General Assembly 2018, Vienna, Austria: "The pressure and
thickness of the post-spinel transition in (Mg,Fe),SiO, explaining the sharp 660-km
discontinuity"”, Geophysical Research Abstracts 20, EGU2018-6995, 2018

ISHII, T.; OHIRA, I.; KAWAZOE, T.; BOFFA BALLARAN, T.; SUZUKI, A.; OHTANI,
E.: 20.-24.05.2018, Japan Geoscience Union Meeting (JpGU2018), Chiba, Japan: "Single
crystal X-ray structure study of d-phase AIOOH-FeOOH-MgSiO,(OH),"

ISHII, T.; KATSURA, T.: 01.-02.10.2018, The Large Volume Press beamline workshop,
Hamburg, Germany: "Determination of phase relations under deep mantle conditions using
multi-anvil presses in combination with in situ X-ray diffraction: current capability and
future development"

ISHII, T.; LIU, Z.; BONDAR, D.; NAKAJIMA, A.; YANG, B.; TANG, H.; HIGO, Y,
TANGE, Y.; KATSURA, T.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C.,
USA™: "Experimental redetermination of the post-spinel transition boundary in Mg,SiO4
by means of in situ X-ray diffraction in a multi-anvil press"”, Abstract DI31C-0032

JENNINGS, E.S.; BLANCHARD, I.; PETITGIRARD, S.; FRANCHI, IL.A.; ZHAO, X,
JACOBSON, S.A.; RUBIE, D.C.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C.,
USA’®: "Fate of carbon during the formation of Earth's core”, Abstract DI11B-0018

JESUS-RYDIN, C.; ROMANOWICZ, B.; MCCAMMON, C.: 10.-14.12.2018, AGU Fall
Meeting, Washington D.C., USA™: "European Research Council (ERC) funding
opportunities”, Abstract TH25F
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KATSURA, T.: 19.-20.02.2018, Graduate School of Science, Tohoku University, Sendai,
Japan: "Basic Lecture on Earth and Planetary Materials 111", "Basic Theory on Earth and
Planetary Materials 111"

KATSURA, T.: 20.02.2018, Tohoku University, Graduate School of Science, Sendai, Japan:
"Binary phase relations between ringwoodite and bridgmanite + ferropericlase: implication
for sharpness of the 660-km discontinuity™

KATSURA, T.. 21.-24.02.2018, Ehime University, Geodynamic Research Center,
Matsuyama, Japan: "Physics and Chemistry of the Earth's mantle”

KATSURA, T.: 24.02.2018, Ehime University, Geodynamic Research Center, Matsuyama,
Japan: "Binary phase relations between ringwoodite and bridgmanite + ferropericlase:
implication for sharpness of the 660-km discontinuity”

KATSURA, T.. 13.-14.03.2018, Deep Volatiles, Energy & Environments Summit
(DVEES 2018), Shanghai, P.R. China (invited): "The MgAIO,5 contents in bridgmanite as
a function of pressure and bulk composition based on defect chemistry and its applications
to volatile storage capacity in the lower mantle”

KATSURA, T.: 27.06.2018, Center for High Pressure Science and Technology Advanced
Research, Beijing, P.R. China: "Development of advanced multi-anvil technology and its
application to investigation of mantle dynamics"

KATSURA, T.: 02.08.2018, Hiroshima Institute of Plate Convergence Region Research,
Higashi-Hiroshima, Japan: "Binary phase relations of the postspinel transition in the
system (Mg,Fe),SiOy-interpretation of extremely thin 660-km seismic discontinuity™

KATSURA, T.: 11.09.2018, Chinese Academy of Science, Institute for Geology and
Geophysics, Beijing, P.R. China: "Water-enhanced olivine ionic conduction accounts for
the upper-mantle conductivity anomaly™

KATSURA, T.: 13.09.2018, Institute for Geochemistry, Guiyang, P.R. China: "Binary phase
relations between ringwoodite and bridgmanite + ferropericlase: Implication for sharpness
of the 660-km discontinuity"

KATSURA, T.; LIU, Z; WANG, B.; FEI, H.; ISHII, T.; HUANG, R.; WANG, L.
CHANYSHEV, A.; MCCAMMON, C.; DUBROVINSKY, L.; FROST, D.; BOFFA
BALLARAN, T.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™:
"Pressure, temperature and composition dependence of the oxygen-vacancy components in
bridgmanite under mid-mantle conditions: implications to mantle viscosity variation and
volatile transport", Abstract DI31C-0029

KOROBEINIKOV, I.V.; MOROZOVA, N.V.; OVSYANNIKOV, S.V.: 23.-27.07.2018, Joint
18" International Conference on High Pressure Semiconductor Physics & 2™ International
Workshop on High Pressure Study of Superconductors, Barcelona, Spain: "Thermoelectric
properties of compressed germanium”, Book of Abstracts, We4.9-P17

KUPENKO, I.; APRILIS, G.; VASIUKOV, D.; MCCAMMON, C.; CHARITON, S,
CERANTOLA, V.; KANTOR, |.; CHUMAKOV, A.l.; RUFFER, R.; DUBROVINSKY,
L.; SANCHEZ-VALLE, C.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand, France™:
"Magnetic hematite at depths of the Earth's transition zone"
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LAUBIER, M.; BOLFAN-CASANOVA, N.; GABORIEAU, M.; MCCAMMON, C.: 12.-
17.08.2018, Goldschmidt 2018, Boston, USA: "On the use of experimentally derived redox
sensors in olivine-hosted melt inclusions"

LEE, K.; GU, T.; CREASY, N.; LI, M.; MCCAMMON, C.; GIRARD, J.: 12.-17.08.2018,
Goldschmidt 2018, Boston, USA: "Aiding atmosphere oxidation through mantle
convection”

LICHTENBERG, T.; KELLER, T.; KATZ, R.F.; GOLABEK, G.J.; GERYA, T.V.: 08.-
13.04.2018, European Geosciences Union General Assembly 2018, Vienna, Austria:
"Magma ascent in planetesimals controlled by grain size", Geophysical Research Abstracts
20, EGU2018-8262, 2018

MAEDA, F.; KAMADA, S.; MIYAJIMA, N.; PETITGIRARD, S.; HIRAO, N,
MCCAMMON, C.; FROST, D.; SAKAMAKI, T.; SUZUKI, A.: 27.-29.05.2018, Earth,
Sea and Sky IllI: International Joint Graduate Program Workshop in Earth and
Environmental Sciences, Sendai, Japan: "Stability of MgCQOj3 under iron-rich lower mantle
conditions”

MAEDA, F.; KAMADA, S.; MIYAIIMA, N.; PETITGIRARD, S.; HIRAO, N
SAKAMAKI, T.; MCCAMMON, C.; FROST, D.J.; OHISHI, Y.; SUZUKI, A.: 02.-
07.09.2018, 56™ EHPRG Meeting, Aveiro, Portugal: "Reaction of MgCOs high-pressure
carbonate and metallic iron in the deep lower mantle”

MAEDA, F.; KAMADA, S.; MIYAJIMA, N.; HIRAO, N.; KAWAGUCHI, S,
PETITGIRARD, S.; MCCAMMON, C.; FROST, D.; SAKAMAKI, T.; SUZUKI, A.: 26.-
28.11.2018, The 59™ High Pressure Conference of Japan, Okayama, Japan: "Stability of
MgCO3 under H,O and Fe-rich lower mantle conditions"

MARQUARDT, H.: 13.11.2018, University College London, U.K.: "Experimental
exploration of Earth's mantle™

MARQUARDT, K.: 21.03.2018, Universitat Innsbruck, Austria: "Transmission electron
microscopy to understand geomaterials”

MARQUARDT, K.: 10.05.2018, Imperial College London, U.K.: "Interfaces in ceramics of
the deep Earth Interfacial network characteristics — aiming to link structure to property"
MARQUARDT, K.: 23.-25.05.2018, EBSD 2018, Ann Arbor, USA (keynote lecture):

"Interfacial networks characteristics obtained from EBSD analyses"

MARQUARDT, K.: 06.06.2018, GeoForschungsZentrum Potsdam, Germany: "Studying
Earth materials interfaces by electron microscopy"

MARQUARDT, K.: 27.06.2018, TU Berlin, Germany: "Studying Earth materials interfaces
by electron microscopy: An attempt to relate structure to property”

MARQUARDT, K.: 02.07.2018, University College London, U.K.: "Interfaces in rocks of the
deep Earth”

MCCAMMON, C.A.: 15.-16.02.2018, Kick-Off Meeting of the FOR2125/2, Hamburg,
Germany: "A new frontier: Oxygen fugacity in the diamond anvil cell"

MCCAMMON, C.A.: 15.-16.02.2018, Kick-Off Meeting of the FOR2125/2, Hamburg,
Germany: "Prospects for detecting carbonates in the mantle from seismic data"
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MCCAMMON, C.A.: 22.-23.03.2018, Earth in Five Reactions Workshop, Washington D.C.,
USA: "Who cares about deep carbon sequestration?"

MCCAMMON, C.; WINKLER, B.: 17.-22.06.2018, Gordon Research Conference — Deep
Carbon Science, Smithfield, USA: "CarboPaT continues! Past and future exploration of
carbonates at extreme conditions"

MCCAMMON, C.A.: 13.-17.08.2018, XXII Meeting of the International Mineralogical
Association, Melbourne, Australia: "Deep electron transfer between iron and carbon”

MCCAMMON, C.A.: 22.08.2018, University of New South Wales, Canberra, Australia:
"Remote sensing our own planet or how deep does the carbon cycle really go?"

MCCAMMON, C.A.: 27.08.2018, Monash University, Clayton, Australia: "Deep carbon:
Fact or fiction, and where could it be hiding?"

MCCAMMON, C.A.: 28.08.2018, Australian Synchrotron, Clayton, Australia: "Novel
synchrotron applications involving iron™

MCCAMMON, C.A.: 15.-17.11.2018, 9™ TOYOTA RIKEN International Workshop on
Maossbauer Spectroscopy, Nagoya, Japan: "Mdssbauer spectroscopy with high spatial
resolution: Spotlight on geoscience"

MCCAMMON, C.A.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™®: "What
makes waves in some parts of the rocks inside our world go fast?", Abstract ED21B-06

MEIER, T., KHANDARKHAEVA, S.; PETITGIRARD, S.; DUBROVINSKY, L.S.
22.03.2018, University of Edinburgh, Center for Science at Extreme Conditions (CSEC),
Edinburgh, U.K.: "On the way to NMR at mega-bar pressures — Observation of proton
tunneling in ice up to 90 GPa"

MEIER, T.; KHANDARKHAEVA, S.; PETITGIRARD, S.; DUBROVINSKY, L.S.: 01.-
05.07.2018, EUROMAR 2018, Nantes, France: "On the way to NMR at mega-bar
pressures: Observation of hydrogen bond symmetrisation in high pressure ices"

MEIER, T.; KHANDARKHAEVA, S.; PETITGIRARD, S.; DUBROVINSKY, L.: 29.07.-
02.08.2018, International Union of Crystallography Workshop on High Pressure (IUCr-
HP), Honolulu, Hawaii, USA (invited): "On the way to NMR at mega-bar pressures —
Challenges and new horizons"

MEIER, T.: 02.-07.09.2018, 56" EHPRG Meeting, Aveiro, Portugal (award lecture): "On the
way to NMR at mega-bar pressures: Past and future challenges™

MENDEZ, A.S.J.; MARQUARDT, H.; LIERMANN, H.-P.; BUCHEN, J.: 17.-21.06.2018,
EMPG-XVI, Clermont-Ferrand, France™: "Time-resolved X-ray diffraction study of the
spin crossover of (MgFe)O under dynamic compression”

MENDEZ, A.S.J.;, MARQUARDT, H.; WENDT, M.; SCHWARK, |.; EHNES, A;
GLAZYRIN, K.; HUSBAND, R.; KURNOSQV, A.; PAKHOMOVA, A.; SCHULZE, K;;
SATTA, N.; BUCHEN, J.; LIERMANN, H.-P.: 10.-14.12.2018, AGU Fall Meeting,
Washington D.C., USA™ (invited): "A dynamic Diamond Anvil Cell (dDAC) setup for
time-resolved high-temperature  X-ray diffraction experiments under dynamic
compression”, Abstract MR14A-04
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MENDEZ, A.S.J.; MARQUARDT, H.; BUCHEN, J.; KURNOSOV, A.; WENDT, M.;
ROTHKIRCH, A.; PENNICARD, D.; LIERMANN, H.-P.: 10.-14.12.2018, AGU Fall
Meeting, Washington D.C., USA™®: "Direct measurements of the bulk modulus softening
in (Mg,Fe)O across the iron spin change measured at seismic frequencies in a dynamic
DAC using time-resolved XRD, Abstract MR33B-0101

MIYAJIMA, N.; HUANG, R.; SORBADERE, F.; BOFFA BALLARAN, T.; MCCAMMON,
C.; FROST, D.J.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand, France ™: "Quantitative
determination of iron oxidation states in minerals using electron energy loss near-edge
structure spectroscopy: a geochemical application of Fe L2,3-edge ELNES revisited"

MIYAJIMA, N.; LI, Y.; SUMITH A.; MANDOLINI, T.; HEIDELBACH, F.: 23.-27.07.2018,
EBSD Workshop organized by K. Marquardt, BGI, Bayreuth, Germany: "Electron
channeling contrast imaging of individual dislocations and stacking faults in geological
materials using a field emission scanning electron microscope™

MIYAJIMA, N.; UENVER-THIELE, L.; WOODLAND, A.B.; SINMYO, R.; ISHII, T,
BOFFA BALLARAN, T.; FROST, DJ.: 13.-17.08.2018, XXII Meeting of the
International Mineralogical Association, Melbourne, Australia: "Antiphase domain
boundaries in magnetite: A key feature of unseen high-pressure mixed-valence iron
oxides"

MIYAJIMA, N.; MANDOLINI, T.; HEIDELBACH, F.: 02.-06.09.2018, GeoBonn 2018
'Living Earth', Bonn, Germany: "Partial dislocations and stacking fault ribbons in deformed
pyrope at high pressure and temperature: Combining ECCI and FIB milling techniques to
prepare site-specific TEM samples™

MOROZOVA, N.V.; KOROBEINIKOV, IV.; KUROCHKA, K.\V.; TITOV, AN,
OVSYANNIKOV, S.V.: 23.-27.07.2018, Joint 18" International Conference on High
Pressure Semiconductor Physics & 2™ International Workshop on High Pressure Study of
Superconductors, Barcelona, Spain: "Thermoelectric properties of MX3 (M — Ti, Zr, X = S,
Se, Te) under high pressure", Book of Abstracts, Th4.8-P16

MOROZOVA, N.V.; KOROBEINIKOV, IV.; KUROCHKA, K.\V.; TITOV, AN,
OVSYANNIKOV, S.V.: 02.-07.09.2018, 56" EHPRG Meeting, Aveiro, Portugal:
"Thermoelectric properties of MX3 (M - Ti, Zr, X — S, Se, Te) under high pressure", Book
of Abstracts, 291

MOROZOVA, N.V.; KOROBEINIKOV, IV.; KUROCHKA, K.\V.; TITOV, AN,
OVSYANNIKOV, S.V.: 30.09.-03.10.2018, The 9" Asian Conference on High Pressure
Research (ACHPR9), Singapore: "2D titanium and zirconium trichalcogenides (TiSs, ZrSs,
ZrSez and ZrTes) under high pressure: thermoelectric and electrical properties”, Book of
Abstracts, 211

OVSYANNIKOV, S.V.: 23.-27.07.2018, Joint 18" International Conference on High
Pressure Semiconductor Physics & 2™ International Workshop on High Pressure Study of
Superconductors, Barcelona, Spain (invited): "High pressure high temperature synthesis
and phase transitions in simple oxides", Book of Abstracts, Th2.1
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OVSYANNIKQOV, S.V.; BYKOV, M.; BYKOVA, E.; GLAZYRIN, K.; TSIRLIN, AA;
MANNA, R.S.; KOZLENKO, D.P.; KICHANOV, S.E.; ABAKUMOV, AM,;
VASIUKQV, D.; CHUVASHOVA, |.; PAKHOMOVA, AS.; KURNOSOV, AV,
CERANTOLA, V.; KUPENKO, I.; MCCAMMON, C.; DUBROVINSKY, L.S.: 02.-
07.09.2018, 56™ EHPRG Meeting, Aveiro, Portugal (invited): "High-pressure effects on
the charge-ordering transitions in iron oxides", Book of Abstracts, 188-189

OVSYANNIKOQV, S.V.; CONG, J.; ZHAI, K.; CHAI, Y.; SHANG, D.; KHALYAVIN, D.D.;
JOHNSON, R.D.; KOZLENKO, D.P.; KICHANOV, S.E.; ABAKUMOV, AM,;
TSIRLIN, A.A.; KARKIN, A.E.; MOROZOVA, N.V.; XU, X.; SHENG, Z.; SUN, Y,;
DUBROVINSKY, L.S.: 02.-07.09.2018, 56" EHPRG Meeting, Aveiro, Portugal: "High-
pressure synthesis and properties of perovskite-type Mn,0O3", Book of Abstracts, 292-293

OVSYANNIKOQOV, S.V.; BYKOV, M.; BYKOVA, E.; GLAZYRIN, K.; TSIRLIN, AA;
MANNA, R.S.; KOZLENKO, D.P.; KICHANOV, S.E.; ABAKUMOV, AM,;
VASIUKQOV, D.; CHUVASHOVA, |.; PAKHOMOVA, AS.; KURNOSOV, AV,
CERANTOLA, V.; KUPENKO, I.; MCCAMMON, C.; DUBROVINSKY, L.S.: 30.09.-
03.10.2018, The 9" Asian Conference on High Pressure Research (ACHPRY), Singapore
(invited): "High-pressure perspectives on the charge ordering in iron oxides", Book of
Abstracts, 74

OVSYANNIKQOV, S.V.; BYKOV, M.; BYKOVA, E.; GLAZYRIN, K.; PAKHOMOVA,
A.S.; KURNOSQOV, A.V.; CERANTOLA, V.; KUPENKO, I.; MCCAMMON, C;
DUBROVINSKY, L.S.: 10.-12.10.2018, 7" Joint Workshop on High Pressure, Planetary,
and Plasma Physics (HP4), Berlin, Germany: "High-pressure behavior of Fe,Os at low and
high temperatures”

PEIFFER, S.; WAN, M., MCCAMMON, C.; SCHRODER, C.: 18.-22.03.2018, 255"
American Chemical Society National Meeting & Exposition, New Orleans, USA:
"Metastable sulphur species at iron mineral surfaces™

PELLETER, A.A.; ROSENTHAL, A.; MCCAMMON, C.; LAURENZ, V.; LAPORTE, D;
BOLFAN-CASANOVA, N.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand, France
"Variations in Fe**/Fey ratios in sediment-derived silicic melts at sub-arc depths"

POLEDNIA, J.; BUCHEN, J.; MARQUARDT, K.: 10.-14.12.2018, AGU Fall Meeting,
Washington D.C., USA™: "Anisotropic thermal expansion and thermal fracturing of
olivine bicrystals: Pathways for magma flux at mid-ocean ridges", Abstract DI43C-0044

POSNER, E.S.; RUBIE, D.C.; FROST, D.J.; STEINLE-NEUMANN, G.: 11.-16.03.2018,
Winter School at the Ecole de Physique des Houches, Les Houches, France: "Mass
transport and structural properties of light elements in liquid iron at high pressure™

POSNER, E.S.: 21.-23.03.2018, General Meeting DFG SPP 1833 'Building a Habitable
Earth', Gottingen, Germany: "Fate of carbon during early differentiation of the Earth"

POSNER, E.S.: 25.-28.06.2018, Origin of the Earth-Moon System, TRR 170 'Late Accretion
onto Terrestrial Planets’ Summer School, Trechtingshausen, Germany: "Chemical aspects
of core formation”

POSNER, E.S.: 25.-28.06.2018, Origin of the Earth-Moon System, TRR 170 'Late Accretion
onto Terrestrial Planets’ Summer School, Trechtingshausen, Germany: "Constraints on the
Earth's final magma ocean"
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PRESTON, T.R.; SPERLING, P.; APPEL, K.; CHEN, B.; FLETCHER, L.; GLENZER, S.H.;
GODE, S.; KONOPKOVA, Z.; LEE, H.J.; MARQUARDT, H.; MCBRIDE, E.E;
NAGLER, B.; NAKATSTSUMI, M.; WITTE, B.B.L.; ZASTRAU, U.: 02.-06.07.2018,
The 45" European Physical Society Conference on Plasma Physics, Prague, Czech
Republic: "High resolution measurement of the momentum-dependent plasmonic
excitations at 1 Mbar matter"

REDMER, R.; KORELL, J.-A.; FRENCH, M.; STEINLE-NEUMANN, G.: 10.-12.10.2018,
7™ Joint Workshop on High Pressure, Planetary, and Plasma Physics (HP4), Berlin,
Germany: "Paramagnetic-to-diamagnetic transition in dense liquid iron and its influence on
electronic transport properties"

ROSENTHAL, A.; MCCAMMON, C.; CRICHTON, W.; CERANTOLA, V.; CHUMAKOV,
A.; VASILYEV, P.; LAUBIER, M.; ANDRAULT, D.; JACOB, D.; YAXLEY, G;
WOODLAND, A.; FOLEY, S.; PEARSON, G.; LAPORTE, D.; NJUL, R.; SCHULZE,
H.: 13.-17.08.2018, XXII Meeting of the International Mineralogical Association,
Melbourne, Australia: "Determination of the oxidation state of iron in natural peridotitic
and eclogitic garnets by synchrotron Mdssbauer spectroscopy"

RUBIE, D.C.: 17.-22.06.2018, Gordon Research Conference — Deep Carbon Science,
Smithfield, USA: "The behaviour of the volatile elements sulfur and carbon in the early
solar system: From condensation to planetary differentiation™

RUSTIONI, G.; AUDETAT, A.; KEPPLER, H.: 20.-24.05.2018, Japan Geoscience Union
Meeting (JpGU2018), Chiba, Japan: "The effect of chlorine on the transport of trace
elements in subduction zones"

RUSTIONI, G.; AUDETAT, A.; KEPPLER, H.: 17.-21.06.2018, EMPG-XVI, Clermont-
Ferrand, France™: "Experimental constraints on trace element mobility in subduction zone
fluids™

SATTA, N.; MARQUARDT, H.; KURNOSOQV, A.; BOFFA BALLARAN, T.; BUCHEN, J,;
MCCAMMON, C.; KAWAZOE, T.: 17.-21.06.2018, EMPG-XVI, Clermont-Ferrand,
France ™: "Single-crystal elasticity of iron-rich phase E"

SATTA, N.; MARQUARDT, H.; KURNOSOQOV, A.; BOFFA BALLARAN, T.; BUCHEN, J,;
MCCAMMON, C.; KAWAZOE, T.: 02.-06.09.2018, GeoBonn 2018 'Living Earth', Bonn,
Germany: "Single-crystal elasticity of iron-bearing phase E by Brillouin spectroscopy and
seismic detection of water in Earth's upper mantle”

SAWA, S.; MIYAJIMA, N.; MUTO, J.; NAGAHAMA, H.: 26.-28.11.2018, The 59" High
Pressure Conference of Japan, Okayama, Japan: "Study of mechanism responsible for
deep-focus earthquakes by a Griggs type piston-cylinder apparatus™

SCHULZE, K.; BOFFA BALLARAN, T.; PAMATO, M.G.; KURNOSOV, A.; GLAZYRIN,
K.; MARQUARDT, H.; PAKHOMOVA, A.: 17.-21.06.2018, EMPG-XVI, Clermont-
Ferrand, France™: "High pressure single-crystal structural analysis of AlISiOsOH phase
egg”

SCHULZE, K.; BOFFA BALLARAN, T.; PAMATO, M.G.; KURNOSOV, A.; GLAZYRIN,
K.; PAKHOMOVA, A.; MARQUARDT, H.: 02.-06.09.2018, GeoBonn 2018 'Living
Earth', Bonn, Germany: "A high-pressure structural analysis of AlSiO3;OH Phase Egg"
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SIERSCH, N.C.; BOFFA BALLARAN, T.; LIU, Z.; KURNOSOV, A.; ISHII, T.; CRINITI,
G.; YU, T.; WANG, Y.; FROST, D.: 10.-14.12.2018, AGU Fall Meeting, Washington
D.C., USA™: "Elastic Wave Velocities of Mg, Fe- and Al-bearing akimotoite by means of
ultrasonic measurements and Brillouin spectroscopy", Abstract MR33B-0104

SOLFERINO, G.F.D.; GOLABEK, G.J.: 08.-13.04.2018, European Geosciences Union
General Assembly 2018, Vienna, Austria: "The formation of pallasite meteorites: A
combined experimental and numerical study”, Geophysical Research Abstracts 20,
EGU2018-3849, 2018

STEINLE-NEUMANN, G.; WAGLE, F.: 10.-12.10.2018, 7™ Joint Workshop on High
Pressure, Planetary, and Plasma Physics (HP4), Berlin, Germany: "P-V-T equation-of-state
of liquid Fe from ab initio simulations to the TPa regime"

STEINLE-NEUMANN, G.: 10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™®:
"Inner rocks of our world in the computer”, Abstract ED21B-11

STEINLE-NEUMANN, G.; WAGLE, F.: 10.-14.12.2018, AGU Fall Meeting, Washington
D.C., USA™: "P-V-T equation-of-state of liquid Fe from ab initio simulations to the TPa
regime", Abstract DI43B-0019

THIELMANN, M.; DURETZ, T.; KAUS, B.J.P.; ROZEL, A.; RICARD, Y.: 25.01.2018,
Séminaire de Mécanique d'Orsay, Orsay, France: "Ductile strain localization: the key for
plate tectonics on a convective planet"”

THIELMANN, M.; DURETZ, T.; KAUS, B.J.P.; ROZEL, A.; RICARD, Y.: 22.03.2018,
Erdwissenschaftliches Kolloquium Universitat Wien, Austria: "Earthquakes, shear zones
and plate tectonics: the importance of ductile weakening mechanisms"

THIELMANN, M.; DURETZ; T.: 08.-13.04.2018, European Geosciences Union General
Assembly 2018, Vienna, Austria: "Earthquakes below the brittle-ductile transition: The
role of grain size assisted thermal runaway"”, Geophysical Research Abstracts 20,
EGU2018-13732, 2018

THIELMANN, M.; DURETZ, T.. 20.-24.05.2018, Japan Geoscience Union Meeting
(JpGU2018), Chiba, Japan: "Intermediate depth earthquakes due to grain size assisted
thermal runaway: What are the odds?"

THIELMANN, M.; DURETZ, T.; KAUS, B.J.P.; ROZEL, A.; RICARD, Y.: 27.-29.05.2018,
Earth, Sea and Sky IlI: International Joint Graduate Program Workshop in Earth and
Environmental Sciences, Sendali, Japan: "From ductile shear zones to earthquakes"

THIELMANN, M.; MARQUARDT, H.; GOLABEK, G.J.G.: 01.-04.10.2018, GeoMod 2018,
Barcelona, Spain: "Deformation in two-phase rocks: a look through the statistical lens"

TRYBEL, F.; STEINLE-NEUMANN, G.: 06.-07.08.2018, Workshop on 'Low-Mass Planets',
Rostock, Germany: "GPU accelerated ab initio calculations™

TRYBEL, F.; STEINLE-NEUMANN, G.; MEIER, T.: 10.-12.10.2018, 7" Joint Workshop on
High Pressure, Planetary, and Plasma Physics (HP4), Berlin, Germany: "Proton dynamics
in high-pressure ice-VII from density functional theory"

UENVER-THIELE, L.; WOODLAND, A.B.; BOFFA BALLARAN, T.; FROST, D.J.: 17.-
21.06.2018, EMPG-XVI, Clermont-Ferrand, France™™: "Phase relations between
(Mg,Fe).Fe,0s and Mg-Fe silicates like garnet and phase B"
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WEIS, C.; SAKROWSKI, R.; SPIEKERMANN, G.; ELBERS, M.; CERANTOLA, V.,
FOROV, Y.; HARDER, M.; YAVAS, H.; VANKO, G.; SAHLE, C.J.; MCCAMMON, C.;
TOLAN, M.; WILKE, M.; STERNEMANN, C.: 22.-27.07.2018, 17" International
Conference on X-ray Absorption Fine Structure, Krakéw, Poland: "Fe spin transition in
Earth's mantle minerals — Insights from a combination of X-ray Raman scattering and X-
ray emission spectroscopy”

YAO, J.; FROST, D.J.; STEINLE-NEUMANN, G.; LIU, Z.; FEI, H.; ZIBERNA, L.: 21.-
23.03.2018, General Meeting DFG SPP 1833 'Building a Habitable Earth', Gottingen,
Germany: "Towards melting relations in the MgO-FeO-SiO, system at lower mantle
conditions from multi-anvil experiments”

YOSHIOKA, T.; NAKAIJIMA, D.; NAKAMURA, T.; SHCHEKA, S.; KEPPLER, H.: 02.-
06.09.2018, GeoBonn 2018 'Living Earth', Bonn, Germany: "Carbon solubility in silicate
melts coexisting with graphite and a CO-CO; gas phase"

YUTANI, T.; CONDAMINE, P.; SATO, Y.; MCCAMMON, C.; HIRANO, N.; FROST, D.:
10.-14.12.2018, AGU Fall Meeting, Washington D.C., USA™®: "An experimental study on
the genesis of petit-spot Lavas"”, Abstract V23L-0210

ZIBERNA, L.; CERANTOLA, V.; MILANI, S.; MELAI, C.; FACCINCANI, L.; STAGNO,
V.; ISMAILOVA, L.; BULANOVA, G.; SMITH, C.; CHUMAKOQV, A.; FROST, D;
MCCAMMON, C.: 05.-07.02.2018, European Synchrotron Radiation Facility User
Meeting 2018, Grenoble, France: "Synchrotron Mdssbauer spectroscopy applied to mantle
xenoliths and inclusions in diamonds from the Murowa kimberlite, Zimbabwe"

ZIBERNA, L.; CERANTOLA, V.; SMITH, C.; BULANOVA, G.; FROST, D.: 09.-
14.06.2018, Conference on 'The Problems of Magmatic and Metamorphic Petrology,
Geodynamics and Genesis of Diamonds', Novosibirsk, Russia (invited): "The oxidation
state of ultra-refractory mantle peridotites from Murowa, Zimbabwe"

ZIBERNA L.; CERANTOLA, V.; MILANI, S.; SMITH C.; BULANOVA, G.; MELAI, C,;
FACCINCANI, L.; ISMAILOVA, L.; STAGNO, V.; MCCAMMON, C.; FROST D.: 12.-
14.09.2018, SGI-SIMP Congress on 'Geosciences for the Environment, Natural Hazard and
Cultural Heritage', Catania, Italy: "Oxidation state of Fe in highly refractory mantle
peridotites”

“A EMPG-XVI: Sixteenth International Symposium on Experimental Mineralogy, Petrology and
Geochemistry, 17.-21.06.2018, Clermont-Ferrand, France

“® AGU: American Geophysical Union Fall Meeting, 10.-14.12.2018, Washington D.C., USA

5.4 Lectures and seminars at Bayerisches Geoinstitut

ARMSTRONG, Katherine, Bayerisches Geoinstitut, Bayreuth, Germany: "Redox evolution of
the early Earth's mantle”, 27.11.2018
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AULBACH, Sonja, Johann Wolfgang Goethe-Universitat, Petrologie und Geochemie,
Frankfurt/M., Germany: "Fe redox state and oxygen fugacity of mantle eclogites:
Implications for lithospheric and sublithospheric processes”, 31.10.2018

BRUNE, Sascha, GFZ Helmholz-Zentrum Potsdam, Geodynamische Modellierung, Potsdam,
Germany: "Impact of continental rifting on plate motions and paleoclimate™, 18.01.2018

BUCHEN, Johannes, Bayerisches Geoinstitut, Bayreuth, Germany: "High-pressure single-
crystal elasticity of wadsleyite and seismic remote sensing of water in Earth's mantle”,
Academy Commission Business Meeting, 26.04.2018

DOHMANN, Maximilian, GFZ Helmholz-Zentrum Potsdam, Geodynamische Modellierung,
Potsdam, Germany: "Strain localization and weakening processes in viscously deforming
rocks: Numerical modeling based on laboratory torsion experiments”, 18.01.2018

FAUL, Ulrich, Massachusetts Institute of Technology, Department of Earth, Atmospheric and
Planetary Sciences, Cambridge, USA: "Seismic and rheological properties of olivine: The
influence of water and redox state”, 11.07.2018

JACKSON, Jennifer, California Institute of Technology, Seismological Laboratory, Pasadena,
USA: "Multi-scale structures and anisotropy at Earth's core-mantle boundary", 06.06.2018

ISHII, Takayuki, Bayerisches Geoinstitut, Bayreuth, Germany: "The pressure and thickness of
the post-spinel transition in (Mg,Fe),SiO; explaining the sharp 660-km seismic
discontinuity"”, Academy Commission Business Meeting, 26.04.2018

KHAN, Amir, ETH Zurich, Institute of Geophysics, Zurich, Switzerland: "InSights on the
internal structure, composition, and origin of Mars", 05.07.2018

KOHN, Matt, Boise State University, Department of Geosciences, Boise, USA: "Shear
heating controls mineralogy, seismicity, and convection in subduction zones", 07.05.2018

KUBIK, Edith, Institut de Physique du Globe de Paris, France: "Tracing Earth's volatile
delivery with tin", 05.04.2018

KUFNER, Sofia-Katerina, GFZ Helmholz-Zentrum Potsdam, Dynamik der Lithosphére,
Potsdam, Germany: "Anatomy of a continental subduction zone — what drives the Pamir-
Hindu Kush intermediate depth seismicity", 07.06.2018

LANDEAU, Maylis, Institut de Physique du Globe de Paris, France: "Earth formation in the
lab: Metal-silicate equilibration and core stratification following large planetary
collisions”, 29.11.2018

LI, Jie, University of Michigan, Earth and Invironmental Sciences, Ann Arbor, USA: "Redox
dehydration of Earth's deep mantle™, 02.10.2018

LIN, Jung-Fu, The University of Texas at Austin, Department of Geological Sciences, Austin,
USA: "Iron partitioning and fractionation in the lower mantle™, 02.10.2018

MEIER, Thomas, Bayerisches Geoinstitut, Bayreuth, Germany: "On the way to NMR at
mega-bar pressures — Observation of nuclear quantum effects and hydrogen bond
symmetrisation in high pressure ice", Academy Commission Business Meeting, 26.04.2018

MEIERHENRICH, Uwe, Université Nice Sophia-Antipolis, Bioanalytical Chemistry and
Natural Fragrances, Nice, France: "A 3D presentation — Rosetta's identification of organic
molecules in a comet nucleus”, 06.12.2018
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NISHIDA, Keisuke, The University of Tokyo, Department of Earth and Planetary Science,
Tokyo: "Effect of pressure, temperature and sulfur content on sound velocity in liquid Fe-
S", 21.06.2016

NOACK, Lena, FU Berlin, Institut fir Geologische Wissenschaften, Berlin, Germany:
"Mineral physics of Earth and exoplanets: Predictions for long-term evolution of rocky
planets”, 28.06.2018

ORLANDINI, Omero Felipe, University of Colorado at Boulder, Department of Geological
Sciences, Boulder, USA: "Petrology, rheology, and seismic anisotropy of a deep-crustal
mechanical anomaly", 22.11.2018

PISTONE, Mattia, Universite de Lausanne, Institut des Sciences de la Terre, Lausanne,
Switzerland: "Magmatic fluid transport from the Earth's crust to volcanoes", 20.11.2018

POTTS, Nicola, The University of Edinburgh, School of GeoSciences, Edinburgh, U.K.:
"Constraining the volatile storage capacity of the lunar interior”, 12.07.2018

RUH, Jonas, ICTJA Barcelona, Structure and Dynamics of the Earth and Crystallography,
Barcelona, Spain: "Importance of fluid overpressure for the structural evolution of the
Makran accretionary wedge", 14.11.2018

SCHULZE, Kirsten, Bayerisches Geoinstitut, Bayreuth: "Hydration in the transition zone —
elasticity studies on ringwoodite and phase egg"”, 03.05.2018

SECCO, Richard, Western University, Department of Earth Sciences, London, Canada:
"Resistivity experiments on transition metals as applied to heat flow in cores of terrestrial
bodies", 29.08.2018

SOSSI, Paolo, Institut de Physique du Globe de Paris, France: "Evaporation of moderately
volatile elements from silicate melts: Experiments and theory", 30.05.2018

SPEICH, Laura, University of Bristol, Department of Earth Sciences, Bristol, U.K.: "Platelet
evolution in diamond as a new thermometer for the lithospheric mantle™, 17.05.2018

SPEZIALE, Sergio, GFZ Helmholz-Zentrum Potsdam, Chemie wund Physik der
Geomaterialien, Potsdam, Germany: "What do we know about the elastic anisotropy of
minerals?", 06.03.2018

VALENCIA, Diana, University of Toronto, Scarborough, Physical and Environmental
Sciences Department, Toronto, Canada: "Super-Earth compositions as a signature of planet
formation™, 03.08.2018

WAGLE, Fabian, Bayerisches Geoinstitut, Bayreuth: "Structure and transport properties of
iron and its alloys at planetary core conditions”, 24.05.2018

WUNNEMANN, Kai, Museum fir Naturkunde, Leibniz-Institut fiir Evolutions- und
Biodiversitatsforschung Berlin, Germany: "The role of impacts processes in planetary
evolution™, 08.11.2018

YOSHIOKA, Takahiro, Bayerisches Geoinstitut, Bayreuth: "Experimental studies on the deep
geochemistry of carbon and nitrogen™, 18.10.2018

ZHANG, Zhou, University of California San Diego, Institute of Geophysics and Planetary
Physics, La Jolla, USA: "The effects of sulfur on Fe-Ni alloy precipitation depth and deep
diamond formation™, 15.11.2018
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5.5 Conference organization

08.-13.04.2018, European Geosciences Union General Assembly 2018, Vienna, Austria:
"Terrestrial Planet Evolution: Deep Carbon Cycle and Interior/Exterior coupling” (S.
ZAHIROVIC, C. GILLMANN, M. PISTONE, L. PURKAMO, N. BELLOT, G.
GOLABEK, V. STAGNO)

18.-19.04.2018, Workshop on "Giant Collisions and their Effects on the Thermochemical
Evolution of Planets”, Berlin, Germany (G. GOLABEK)

23.-27.07.2018, PhD Short Course "Texture and interface analyses using EBSD", Bayerisches
Geoinstitut, Universitat Bayreuth, Germany (K. MARQUARDT)

13.-17.08.2018, International Mineralogical Association Meeting, Melbourne, Australia:
Session "Unseen but Integral to the Earth's Interior: How Minerals Determine Properties
and Processes (P. COMODI, T. INOUE, C.A. MCCAMMON, E. OHTANI, J. WYKES)

02.-06.09.2018, GeoBonn 2018, Bonn, Germany: "Materials, structure and dynamics of Earth's
deep interior" (M. WILKE, H. MARQUARDT)

26.-27.10.2018, 109. Sitzung des Forschungskollegiums Physik des Erdkérpers (FKPE),
Bayreuth, Germany (G. GOLABEK)

10.-14.12.2018, American Geophysical Union Fall Meeting, Washington D.C., USA: Session
MR33B: "Elastic Properties of Earth Materials and Their Application in Seismology and
Geodynamics" (J. BUCHEN, S. ZHANG, S. STACKHOUSE, H. MARQUARDT)

10.-14.12.2018, American Geophysical Union Fall Meeting, Washington D.C., USA: Session
DI1010: "Emerging Methods in Diamond Anvil Cell Research” (T. MEIER, K.
GLAZYRIN)
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6. Visiting scientists
6.1 Visiting scientists funded by the Bayerisches Geoinstitut

BRUNE, Sascha, GFZ Helmholz-Zentrum Potsdam, Geodynamische Modellierung, Potsdam,
Germany: 17.-19.01.2018

CHAKRABORTY, Sumit, Ruhr-Universitit Bochum, Ruhr-Universitdt Bochum, Institut fiir
Geologie, Mineralogie und Geophysik, Bochum, Germany: 15.-16.04.2018

DOHMANN, Maximilian, GFZ Helmholz-Zentrum Potsdam, Geodynamische Modellierung,
Potsdam, Germany: 17.-19.01.2018

DOLEJS, David, Universitit Freiberg, Institut fiir Geo- und Umweltnaturwissenschaften,
Freiberg, Germany: 19.-23.02.2018

GREEN, Eleanor, ETH Zurich, Institute of Geochemistry and Petrology, Zurich, Switzerland:
27.-28.09.2018

NISHIDA, Keisuke, The University of Tokyo, Department of Earth and Planetary Science,
Tokyo: 19.-23.06.2018

KHAN, Amir, ETH Zurich, Institute of Geophysics, Zurich, Switzerland: 04.-06.07.2018

KOHN, Matt, Boise State University, Department of Geosciences, Boise, USA: 06.-
09.05.2018

KRUMREIN, Nikolaus, Universitidt Tiibingen, Geowissenschaften, Tiibingen, Germany:
17.02.-01.04.2018

KUFNER, Sofia-Katerina, GFZ Helmholz-Zentrum Potsdam, Dynamik der Lithosphire,
Potsdam, Germany: 07.-08.06.2018

LANDEAU, Maylis, Institut de Physique du Globe de Paris, France: 28.-30.11.2018

NOACK, Lena, FU Berlin, Institut fiir Geologische Wissenschaften, Berlin, Germany: 27.-
29.06.2018

ORLANDINI, Omero Felipe, University of Colorado at Boulder, Department of Geological
Sciences, Boulder, USA: 20.-23.11.2018

POTTS, Nicola, The University of Edinburgh, School of GeoSciences, Edinburgh, U.K.: 11.-
13.07.2018

RUH, Jonas, ICTJA Barcelona, Structure and Dynamics of the Earth and Crystallography,
Barcelona, Spain: 13.-15.11.2018

SCHMALHOLZ, Stefan, Université de Lausanne, Institut des Sciences de la Terre, Lausanne,
Switzerland: 29.-30.01.2018

SOSSI, Paolo, Institut de Physique du Globe de Paris, France: 28.-31.05.2018

VLASOV, Kirill, Moscow State University, Geology Department, Moscow, Russia: 22.-
25.04.2018

WALTE, Nico, TU Miinchen, Forschungs-Neutronenquelle Heinz Maier-Leibnitz (FRM II),
Garching, Germany: 19.-21.02.2018

WUNNEMANN, Kai, Museum fiir Naturkunde, Leibniz-Institut fiir Evolutions- und
Biodiversititsforschung, Berlin, Germany: "The role of impacts processes in planetary
evolution", 08.11.2018
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6.2 Visiting scientists supported by other externally funded BGI projects

AULBACH, Sonja, Johann Wolfgang Goethe-Universitit, Petrologie und Geochemie,
Frankfurt/M., Germany: 31.10.-01.11.2018 (IRTG )

BURNLEY, Pamela, High Pressure Science and Engineering Center (HiIPSEC), Department
of Geoscience, Las Vegas, USA: 22.-28.07.2018 (IRTG )

CHUST, Thomas, Ludwig-Maximilians-Universitdt, Department fiir Geo- und Umwelt-
wissenschaften, Miinchen, Germany: 25.-27.06.2018 (DFG ®)

DE GRAEF, Marc, Carnegie Mellon University, Department of Materials Science and
Engineering, Pittsburgh, USA: 22.-27.07.2018 (DFG ®)

DEMURTAS, Matteo, University of Otago, Geology Department, Dunedin, New Zealand:
25.-.27.07.2018 (DFG™®)

DE KLOE, René¢, AMETEK BV, Tilburg, The Netherlands: 23.-26.07.2018 (DFG’]=B )

FAUL, Ulrich, Massachusetts Institute of Technology, Earth, Atmospheric and
Planetary Sciences, Cambridge, USA: 05.-27.07.2018 (IRTG®), 06.11.-02.12.2018
(ERC™)

JACKSON, Jennifer, California Institute of Technology, Seismological Laboratory, Pasadena,
USA: 05.-07.06.2018 (IRTG ™)

MEIERHENRICH, Uwe, Universit¢é Nice Sophia-Antipolis, Bioanalytical Chemistry and
Natural Fragrances, Nice, France: 06.12.2018 (DFG )

MENKHAUS, Heinrich, Meiji Universitit, Faculty of Law, Tokyo, Japan: 26.-27.03.2018
(IRTG™)

MORALES, Luiz, ETH Zurich, Department of Earth Sciences, Zurich, Switzerland: 23.-
25.07.2018 (DFG™®)

ROHRER, Gregory S., Carnegie Mellon University, Department of Materials Science and
Engineering, Pittsburgh, USA: 22.-27.07.2018 (DFG )

SECCO, Richard, Western University, Department of Earth Sciences, London, Canada:
28.08.-01.09.2018 (DFG™®)

SPEZIALE, Sergio, GFZ Helmholz-Zentrum Potsdam, Chemie und Physik der
Geomaterialien, Potsdam, Germany: 05.-07.03.2018 (DF G*B)

TONG, Vivian, Imperial College London, Faculty of Engineering, Department of Materials,
London, U.K.: 22.-27.07.2018 (DFG™®)

WALTE, Nico, TU Miinchen, Forschungs-Neutronenquelle Heinz Maier-Leibnitz (FRM II),
Garching, Germany: 31.01.-02.02.2018, 11.-12.10.2018, 18.-19.12.2018 (BMBF %)

ZHANG, Zhou, University of California San Diego, Institute of Geophysics and Planetary
Physics, La Jolla, USA: 12.-16.11.2018 (IRTG*D)

“A BMBF: Bundesministerium fiir Bildung und Forschung
“®) DFG: Deutsche Forschungsgemeinschaft
“®) ERC: European Research Council

D) IRTG: International Research Training Group *'Deep Earth Volatile Cycles" (DFG)
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6.3 Visiting scientists supported by the DFG Core Facility programme

ALLABAR, Anja, Eberhard Karls Universitit Tiibingen, Experimentelle Mineralogie,
Tiibingen, Germany: 05.-09.03.2018, 22.03.2018

BERKELS, Dennis, Ruhr-Universitit Bochum, Institut fiir Geologie, Mineralogie und
Geophysik, Bochum, Germany: 19.-29.03.2018, 08.-12.10.2018

BEYER, Christopher, Ruhr-Universitit Bochum, Institut fiir Geologie, Mineralogie und
Geophysik, Bochum, Germany: 05.-14.01.2018

BORISOVA, Anastassia, Géosciences Environnement Toulouse, France: 04.-11.03.2018, 10.-
17.12.2018

COMODI, Paola, Universita degli Studi di Perugia, Dipartimento di Fisica e Geologia,
Perugia, Italy: 05.-09.11.2018

DE LIGNY, Dominique, Universitdit Erlangen-Niirnberg, Department Werkstoff-
wissenschaften, Lehrstuhl fiir Glas und Keramik, Erlangen, Germany: 04.06.2018

ENDER, Christopher, Max-Planck-Institut fiir Polymerforschung, Mainz, Germany: 23.-
27.07.2018

FRIEBEL, Jonas, Max-Planck-Institut fiir Polymerforschung, Mainz, Germany: 23.-
27.07.2018

FULFORD, Luke, University of Edinburgh, School of Engineering, Edinburgh, U.K.: 21.01.-
01.02.2018

GRUTZNER-HANDKE, Tobias, Universitit Miinster, Institut fiir Mineralogie, Miinster,
Germany: 14.-20.10.2018

KUBIK, Edith, Institut de Physique du Globe de Paris, France: 02.-09.04.2018

MATIJUSCHKIN, Vladimir, Johann Wolfgang Goethe-Universitat, Physikalisch-Chemische
Mineralogie, Frankfurt/M., Germany: 04.-09.03.2018, 29.04.-06.05.2018

MORROW, Ryan, [FW Dresden, Institut fiir Festkorperforschung, Dresden, Germany: 10.-
16.09.2018, 05.-09.11.2018, 02.-08.12.2018

MOUTAABBID, Hicham, Sorbonne Université, Institut de minéralogie, de physique des
matériaux et de cosmochimie, Paris, France: 22.-28.04.2018

MORTIMER, Patrick, University of Edinburgh, School of Engineering, Edinburgh, U.K.:
21.01.-01.02.2018

MYHILL, Robert, University of Bristol, School of Earth Sciences, Bristol, U.K.: 05.-
13.01.2018

NOVELLA, Davide, University of Cambridge, Department of Earth Sciences, Cambridge,
U.K.: 06.-19.02.2018

OTTERSBERG, Niklas, Ruhr-Universitdt Bochum, Institut fiir Geologie, Mineralogie und
Geophysik, Bochum, Germany: 07.-13.01.2018

PRIMOCERIO, Jennifer, Ruhr-Universitdt Bochum, Institut fiir Geologie, Mineralogie und
Geophysik, Bochum, Germany: 17.02.-17.03.2018

SIEBERT, Julien, Institut de Physique du Globe de Paris, France: 02.-06.04.2018

UENVER-THIELE, Laura, Johann Wolfgang Goethe-Universitdt, Physikalisch-Chemische
Mineralogie, Frankfurt/M., Germany: 04.-09.03.2018, 29.04.-06.05.2018
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WERR, Ferdinand, Universitdt Erlangen-Niirnberg, Department Werkstoffwissenschaften,
Lehrstuhl fiir Glas und Keramik, Erlangen, Germany: 04.06.2018

WOOD, Marisa, University College London, Department of Earth Sciences, London, U.K.:
12.-23.02.2018

WOODLAND, Alan, Johann Wolfgang Goethe-Universitidt, Physikalisch-Chemische
Mineralogie, Frankfurt/M., Germany: 08.-12.10.2018

YUSIM, Wenjamin, Universitidt Erlangen-Niirnberg, Department Werkstoffwissenschaften,
Lehrstuhl fiir Glas und Keramik, Erlangen, Germany: 04.06.2018

ZAPATA, Todd, Max-Planck-Institut fiir Polymerforschung, Mainz, Germany: 23.-
27.07.2018

ZUCCHINI, Azzurra, Universita degli Studi di Perugia, Dipartimento di Fisica e Geologia,
Perugia, Italy: 04.-12.11.2018

6.4 Visitors (externally funded)

ADAMS, Andrea, UC San Diego, Scripps Institution of Oceanography, La Jolla, USA: 20.-
21.09.2018

ANGEL, Ross, Universita degli Studi di Pavia, Dipartimento di Scienze della Terra e
dell'Ambiente, Pavia, Italy: 01.-09.02.2018

ANZOLINI, Chiara, Universita degli Studi di Padova, Dipartimento di Geoscienze, Padova,
Italy: 09.-21.01.2018

ARAYA, Naoki, Tohoku University, Department of Earth Science, Sendai, Japan: 16.-
27.07.2018

BALLANTYNE, Harry, Universitdt Bern, Space Research & Planetary Sciences (WP), Bern,
Switzerland: 07.-09.11.2018

BINCK, Jannes, Goethe-Universitit Frankfurt/M., AG Kiristallographie/Mineralogie,
Frankfurt/M., Germany: 05.-09.11.2018

BRETON, Helene, University of Edinburgh, Department of Earth and Planetary Science,
Edinburgh, U.K.: 14.-16.08.2018

CHAUDHARI, Alok, Monash University, School of Earth, Atmosphere & Environment,
Clayton, Australia: 06.-10.09.2018

CORDIER, Patrick, Université Lille 1, UMET - Unité Matériaux et Transformation, CNRS,
Villeneuve d'Ascq, France: 22.-23.01.2018

DU, Jingguo, China University of Geosciences, Department of Earth Sciences and Resources,
Beijing, P.R. China: 01.01.-24.01.2018

ELAZAR, Oded, The Hebrew University of Jerusalem, Fredy & Nadine Herrmann Institute
of Earth Sciences, Jerusalem, Israel: 16.-19.09.2018

FUJITA, Wakana, Tohoku University, Division of Earth and Planetary Materials Science,
Sendai, Japan: 01.01.-12.02.2018

GLAZYRIN, Konstantin, Deutsches Elektronen-Synchrotron, PETRA III, Hamburg,
Germany: 29.-30.01.2018
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GORELOVA, Liudmila, Petersburg University, Department of Crystallography, Saint
Petersburg, Russia: 11.-16.02.2018

GOTO, Ken-ichi, Tohoku University, Department of Earth Science, Sendai, Japan: O1.-
16.01.2018

HIRANO, Naoto, Tohoku University, Center for Northeast Asian Studies, Sendai, Japan: 08.-
13.03.2018, 05.-10.11.2018

HUANG, Yongsheng, Tohoku University, Division of Earth and Planetary Materials Science,
Sendai, Japan: 23.07.-24.09.2018

ISKRINA, Anastasiya, Lomonosov Moscow State University, Department of Petrology,
Moscow, Russia: 01.07.-31.08.2018

JACOBSEN, Steven, Northwestern University, Department of Earth and Planetary Sciences,
Evanston, USA: 07.06.-02.07.2018

KOMABAYASHI, Tetsuya, University of Edinburgh, Department of Earth and Planetary
Science, Edinburgh, U.K.: 14.-16.08.2018

KUDRYAVTSEV, Daniil, Gubkin Russian State University of Oil and Gas, Moscow, Russia:
17.02.-13.04.2018

LANDI, Anna Irene, Universita degli Studi di Firenze, Dipartimento di Scienze della Terra,
Firenze, Italy: 05.11.-31.12.2018

LI, Jie, University of Michigan, Earth and Invironmental Sciences, Ann Arbor, USA: 01.-
04.10.2018

LI, Yuan, Chinese Academy of Sciences, Guangzhou Institute of Geochemistry, Guangzhou,
P.R. China: 21.08.-16.09.2018

LIN, Jung-Fu, The University of Texas at Austin, Department of Geological Sciences, Austin,
USA: 01.-04.10.2018

MAEDA, Fumiya, Tohoku University, Earth and Planetary Material Physics Research Group,
Sendai, Japan: 04.-16.01.2018, 22.08.-01.09.2018, 08.-27.09.2018, 09.-29.12.2018

MURANUSHI, Miki, Tohoku University, Department of Earth Science, Sendai, Japan:
17.08.-01.09.2018, 08.-19.09.2018

NAKAJIMA, Ayano, Tohoku University, Department of Earth Science, Sendai, Japan:
17.08.-01.09.2018, 08.-19.09.2018

NAKAMURA, Michihiko, Tohoku University, Graduate School of Science, Department of
Earth Science, Sendai, Japan: 09.-12.10.2018

NAVON, Oded, The Hebrew University of Jerusalem, Fredy & Nadine Herrmann Institute of
Earth Sciences, Jerusalem, Israel: 05.-06.02.2018

NOWAK, Marcus, Eberhard Karls Universitit Tiibingen, Experimentelle Mineralogie,
Tiibingen, Germany: 22.03.2018

OHASHI, Tomonori, Tohoku University, Department of Earth Science, Sendai, Japan: 22.-
31.12.2018

OHTANI, Eiji, Tohoku University, Earth and Planetary Material Physics Research Group,

OKUMURA, Satoshi, Tohoku University, Graduate School of Science, Department of Earth
Science, Sendai, Japan: 18.-28.03.2018
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OUYANG, Hegen, Chinese Academy of Geological Sciences, Institute of Mineral Resources,
Beijing, P.R. China: 15.05.-11.08.2018

PAMATO, Martha, University College London, Department of Earth Sciences, London,
U.K.:06.-19.02.2018

PELLETER, Anne-Aziliz, Laboratoire Magmas et Volcans, Aubiere, France: 26.-29.03.2018

PLATTNER, Alain, California State University, Department of Earth & Environmental
Sciences, Fresno, USA: 28.-29.05.2018

PISTONE, Mattia, Université de Lausanne, Institut des Sciences de la Terre, Lausanne,
Switzerland: 19.-25.11.2018

PRIMOCERIO, Jennifer, Ruhr-Universitdt Bochum, Institut fiir Geologie, Mineralogie und
Geophysik, Bochum, Germany: 06.07.-03.08.2018, 07.-14.12.2018

RASHCHENKO, Sergey, Novosibirsk State University, Novosibirsk, Russia: 30.10.-
05.11.2018

SATO, Yuki, Tohoku University, Center for Northeast Asian Studies, Sendai, Japan: 08.-
13.03.2018

SAWA, Sando, Tohoku University, Department of Earth Science, Sendai, Japan: 17.02.-
02.03.2018, 10.-18.07.2018

SCHIERJOTT, Jana, ETH Zurich, Institut fiir Geophysik, Zurich, Switzerland: 21.-
23.11.2018

SCHOLMERICH, Markus, European XFEL, Schenefeld, Germany: 12.-15.06.2018

SMYTH, Joseph R., University of Colorado at Boulder, Department of Geological Sciences,
Boulder, USA: 05.-16.02.2018, 19.-29.06.2018

SPEICH, Laura, University of Bristol, Department of Earth Sciences, Bristol, U.K.: 16.-
18.05.2018

SPIVAK, Anna, Institute of Experimental Mineralogy, Chernogolovka, Moscow region,
Russia: 01.06.-31.07.2018

STAGNO, Vincenzo, Universita degli Studi di Roma "La Sapienza", Dipartimento di Scienze
della Terra, Roma, Italy: 12.-15.06.2018

SUZUKI, Akio, Tohoku University, Earth and Planetary Material Physics Research Group,
Sendai, Japan: 01.-08.01.2018, 17.08.-01.09.2018, 08.-19.09.2018, 22.-31.12.2018

VALENCIA, Diana, University of Toronto, Scarborough, Physical and Environmental
Sciences Department, Toronto, Canada: 02.-04.08.2018

VOGEL, Sebastian, Ludwig-Maximilians-Universitit, Department of Chemistry, Inorganic
Solid-State Chemistry, Miinchen, Germany: 25.-28.09.2018

WEI, Chen, University of Chinese Academy of Sciences, Beijing, P.R. China: 30.11.-
31.12.2018

YUAN, Liang, Tohoku University, Department of Earth and Planetary Material Sciences,
Sendai, Japan: 23.04.-18.05.2018

YUTANI, Taku, Tohoku University, Center for Northeast Asian Studies, Sendai, Japan:
08.03.-31.12.2018

ZAFFIRO, Gabriele, Universita degli Studi di Pavia, Dipartimento di Scienze della Terra e
dell'Ambiente, Pavia, Italy: 02.05.-01.06.2018
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ZAKHARCHENKO, Egor, Institute of Experimental Mineralogy, Chernogolovka, Moscow
region, Russia: 01.06.-31.07.2018

ZAKHAROV, Boris, Institute of Solid State Chemistry and Mechanochemistry, Novosibirsk,
Russia: 13.-27.05.2018

ZHANG, Daohan, China University of Geosciences, Faculty of Earth Resources, Wuhan, P.R.
China: 24.09.-23.12.2018
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7. Additional scientific activities
7.1 Habilitation/Theses
Habilitation

MARQUARDT, Hauke: Neues aus dem unteren Erdmantel: Wie die Forschung unser
Verstiandnis der tiefen Erde revolutioniert.

STEINLE-NEUMANN, Gerd: Transport properties of liquid metals at high pressure and
temperature — Geophysical significance for planetary cores.

Ph.D. theses

ARMSTRONG, Katherine: Redox evolution of the early Earth's mantle.

BUCHEN, Johannes: The elastic properties of wadsleyite and stishovite at high pressures —
tracing deep Earth material cycles.

SCHULZE, Kirsten: Hydration in the transition zone — elasticity studies on ringwoodite and
phase egg.

WAGLE, Fabian: Structure-property relations for resistivity of iron alloys at planetary core
conditions.

WANG, Lin: Temperature, pressure and water content dependence of dislocation mobility in
olivine.

YOSHIOKA, Takahiro: Experimental studies on the deep geochemistry of carbon and
nitrogen.

M.Sc. theses

ABEYKOON, Sumith: Solubility of oxygen in mantle sulfides.

KOEMETS, luliia: High pressure crystal chemistry of Fe,Al-rich bridgmanite.

MANDOLINI, Tommaso: Plastic deformation of garnet single crystals at high temperature
and pressure.

MISRA, Sourav Kumar: Oxybarometry of a carbon bearing-eclogite from Roberts Victor,
South Africa.

URGESE, Matteo: Compressibility study of Fe*"-bearing bridgmanite.

7.2 Honours and awards

AUDETAT, Andreas Silver Medal of the Society of Economic Geologists

KATSURA, Tomoo American Geophysical Union Fellow 2018

MARQUARDT, Katharina EMU Research Excellence Medal
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MEIER, Thomas

POSNER, Esther

European High Pressure Research Group (EHPRG) Award,
September 2018

2018 Early Career Scientist Travel Award from the
International Union of Crystallography (IUCr) Commission on
High Pressure, July 2018

2018 Laureate of "Germany, Land of Ideas: Excellent Places",
patroned by the German Federal Government and the Federal
Association of German Industry (BDI), June 2018

American Geophysical Union (AGU) Mineral and Rock
Physics Graduate Research Award

7.3 Editorship of scientific journals

DUBROVINSKY, Leonid

KEPPLER, Hans

MCCAMMON, Catherine

MIYAJIMA, Nobuyoshi

Member, Editorial Board of the Journal of High Pressure
Research

Editorial Board "Contributions to Mineralogy and Petrology"
Editorial Board "ACS Earth and Space Chemistry"

Chief Editor and Managing Editor "Physics and Chemistry of
Minerals"

Associate Editor "European Journal of Mineralogy"

7.4 Membership of scientific advisory bodies

BOFFA BALLARAN,
Tiziana

DUBROVINSKY, Leonid

Member of the Review Panel for allocation of beam-time at the
Advanced Light Source, Berkeley

Member, Dana Medal Committee, American Mineralogical
Society

Member, Review Panel of Canadian Light Source

Chair, Subcomission on Spectroscopy, Diffraction, and new
Instrumentations in Mineral Physics of the International
Mineralogical Association

Member, Deep Carbon Observatory Scientific Steering
Committee

Member, Review Panel of PETRA 111

Member, Review Panel of Research Council of Lithuania
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FROST, Dan

KEPPLER, Hans

MCCAMMON, Catherine

Chair of the Executive Committee for Elements Magazine
Member, German National Academy of Sciences (Leopoldina)
Elected member of the Bavarian Academy of Sciences

Member of the selection committee for Alexander von
Humboldt Professorships

Member, Abraham Gottlob Werner Medal Committee, German
Mineralogical Society (DMG)

Member, German National Academy of Sciences (Leopoldina)
Member, Bavarian Academy of Sciences

Member, Deep Carbon Observatory Scientific Steering
Committee

Member, Alexander von Humboldt Foundation Selection Panel
for Humboldt Awardees

Member, Committee CE31 "Subatomic physics, sciences of the
universe, structure and history of the Earth", Agence Nationale
de la Recherche, Paris

Member, Advisory Board, Dachverband Geowissenschaften

Member, Starting Grant Panel PE10, European Research
Council

Member, Council, International Mineralogical Association
Member, Council, Deutsche Mineralogische Gesellschaft
Member, Governance Committee of the American Geophysical
Union

Member, Steering Committee Deep Carbon 2019

Chair, Sub-committee "Earth's Deep Interior" of the
Commission of the Physics of Minerals, International
Mineralogical Association

Member, IASPEI/IAVCEI/TAGA Commission on Physics and
Chemistry of Earth Materials
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8. Scientific and Technical Personnel

Name Position Duration Funding
in 2018 source
ABEYKOON, Sumith B.Sc. Student. Hilfskraft to 30.04. IRTG
Wiss. Mitarbeiter from 01.05. IRTG
ARMSTRONG, Katherine M.Sc Wiss. Mitarbeiterin to 28.02. IRTG
01.03.-30.11. DFG
AUDETAT, Andreas Dr. Akad. Oberrat BGI
BAUER, Gerald Dipl.-Ing Techn. Angestellter from 01.02. BGI
(FH)
BHAT, Shrikant Dr. Wiss. Mitarbeiter BMBF
BLANCHARD, Ingrid Dr. Wiss. Mitarbeiterin DFG
BOHM, Ulrich Mechaniker BGI
BOFFA BALLARAN, Dr. Akad. Oberritin BGI
Tiziana
BOLLINGER, Caroline Dr. Wiss. Mitarbeiterin to 31.03. UBT!
BONDAR, Dmitry M.Sc. Wiss. Mitarbeiter IRTG
BUCHEN, Johannes Dipl.-Min. Wiss. Mitarbeiter to 30.04. IRTG
01.05.-30.09. DFG
BUCHERT, Petra Fremdsprachen- BGI
sekretdrin
BYKOV, Maxim Dr. Wiss. Mitarbeiter DFG
CHANG, Jia M.Sc. Stipendiat to 10.10. CSC
CHANYSHEV, Artem M.Sc. Wiss. Mitarbeiter from 07.07. DFG
CHARITON, Stella M.Sc. Wiss. Mitarbeiterin DFG
CIALDELLA, Laura M.Sc. Wiss. Mitarbeiterin from 15.07. IRTG
CONDAMINE, Pierre Dr. Wiss. Mitarbeiter to 31.07. Leibniz
CRINITI, Giacomo B.Sc. Student. Hilfskraft DFG
DOMINIJANNI, Serena M.Sc. Wiss. Mitarbeiter from 01.05. IRTG
DRUZHBIN, Dmitry M.Sc. Wiss. Mitarbeiter DFG
DUBROVINSKY, Leonid  Apl. Prof. Dr. Akad. Direktor BGI
EBERHARD, Lisa M.Sc. Wiss. Mitarbeiterin IRTG
EICHHEIMER, Philipp M.Sc. Wiss. Mitarbeiter IRTG
FEI, Hongzhan Dr. Wiss. Mitarbeiter DFG
FERREIRA, Filippe M.Sc. Wiss. Mitarbeiter to 31.01. IRTG
from 01.02. DFG
FISCHER, Heinz Mechaniker BGI
FISCHER, Nicole RAmtfr Verwalt. Beamtin BGI
FLANIGAN, Michaela M.Sc. Wiss. Mitarbeiterin to 30.09. Leibniz
FROST, Daniel Prof. Dr. Leiter to 30.09. BGI
Stellvertr. Leiter from 01.10.
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GOLABEK, Gregor
GUO, Haihao
HEIDELBACH, Florian
HUANG, Rong

IMMOOR, Julia
ISHII, Takayuki
JENNINGS, Eleanor
JOCHUM, Johanna
KATSURA, Tomoo

KEPPLER, Hans

KHANDARKHAEVA,
Saiana
KISON-HERZING, Lydia
KLUMBACH, Steffen
KOEMETS, Egor
KOEMETS, Iuliia

KRAUBE, Detlef

KRIEGL, Holger
KULIK, Eleonora

KURNOSOV, Alexander

LAURENZ-HEUSER, Vera

LINHARDT, Sven

LIU, Zhaodong

MA, Ning

MAKOWSKA, Malgorzata
MALLIK, Ananya
MANDOLINI, Tommaso
MARQUARDT, Hauke

MARQUARDT, Katharina
MARZOTTO, Enrico
MCCAMMON, Catherine

MEIER, Thomas
MELALI, Caterina
MISRA, Sourav

Prof. Dr.
Dr.

Dr.
M.Sc.

Dipl.-Geol.
Dr.

Dr.

Dr.

Prof. Dr.

Prof. Dr.
M.Sc.
Dr.

M.Sc.
B.Sc.

Dipl.-Inform.

(FH)

Dipl.-Physik-
ingenieurin

Dr.

Dr.

Dr.
B.Sc.
Dr.
Dr.
B.Sc.
Dr.

Dr.
M.Sc.

Privatdozentin

Dr.
Dr.
M.Sc.
B.Sc.

Professor

Wiss. Mitarbeiter
Wiss. Mitarbeiter
Wiss. Mitarbeiterin

Wiss. Mitarbeiterin
Forschungsstipendiat
Wiss. Mitarbeiterin
Wiss. Mitarbeiterin
Stellvertr. Leiter
Professor

Professor

Leiter

Wiss. Mitarbeiterin

Sekretérin

Wiss. Mitarbeiter
Wiss. Mitarbeiter
Student. Hilfskraft
Wiss. Mitarbeiterin
Techn. Angestellter

Haustechniker
Wiss. Mitarbeiterin

Wiss. Mitarbeiter

Wiss. Mitarbeiterin
Elektrotechniker
Wiss. Mitarbeiter
Student. Hilfskraft
Wiss. Mitarbeiterin

Forschungsstipendiatin

Student. Hilfskraft

Nachwuchs-
gruppenleiter

Akad. Ratin

Wiss. Mitarbeiter

Akad. Direktorin

Wiss. Mitarbeiter

Wiss. Mitarbeiterin
Student. Hilfskraft
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to 14.10.

to 28.02.

from 01.03.

to 31.08.

to 07.01.

from 01.05.

to 30.09.

from 01.10.

to 30.09.

from 01.10.

to 28.02.
to 31.03.

to 31.10.

from 01.11.

to 30.06.

to 21.08.

from 15.10.

to 30.04.

to 30.11.

from 01.10.

to 31.03.
to 31.01.
to 14.10.
to 31.03.

to 03.05.

BGI
DFG
BGI
AvH
Leibniz
DFG
AvH
EU
BMBF
BGI

BGI

DFG

BGI
DFG
IRTG
IRTG
DFG
BGI

BGI
DFG

DFG
DFG
EU
BGI
BGI/VP
DFG
BMBF
AvH
IRTG
DFG

BGI
IRTG
BGI

BGI/VP
IRTG
IRTG



MIYAJIMA, Nobuyoshi
NISHIDA, Keisuke
NJUL, Raphael

OHTANI, Ejji
OVSYANNIKOV, Sergey

PETIGIRARD, Sylvain
POLEDNIA, Joana
POSNER, Esther
POTZEL, Anke

POTZEL, Janina

PUTAK JURICEK, Marija

RAMMING, Gerd

RAUSCH, Oliver

REBAZA MORILLO,
Anna Mireia

ROTHER, David Alexander

ROTTIER, Bertrand
RUBIE, David C.
RUSTIONI, Greta

SAN JOSE MENDEZ, Alba

SATTA, Niccolo
SCHARFENBERG,
Romina
SCHULZE, Hubert
SCHULZE, Kirsten
SHCHEKA, Svyatoslav
SIERSCH, Nicki
SILVA SOUZA, Danielle
SIMONOVA, Dariia
STEINLE-NEUMANN,
Gerd
SZLACHTA, Victoria

THIELMANN, Marcel
TRENZ, Ulrike

TRYBEL, Florian
UBELHACK, Stefan

URGESE, Matteo
VLASOV, Kirill

Dr.
Dr.

Prof.
Dr.

Dr.
M.Sc.
M.Sc.

M.Sc.

B.Sc.

Dr.

Prof. Dr.
M.Sc.
M.Sc.
M.Sc.
B.Sc.

M.Sc.
Dr.

M.Sc.
B.Sc.
M.Sc.

B.Sc.

Dr.

M.Sc.

B.Sc.
M.Sc.

Akad. Oberrat
Wiss. Mitarbeiter
Préparator

Forschungspreistrager

Wiss. Mitarbeiter

Wiss. Mitarbeiter
Wiss. Mitarbeiterin
Wiss. Mitarbeiterin
Chem.-Techn.
Assistentin
Sekretérin

Wiss. Mitarbeiterin
Elektroniker
Mechaniker
Student. Hilfskraft

Préparator
Stipendiat
Professor

Wiss. Mitarbeiterin
Wiss. Mitarbeiterin
Wiss. Mitarbeiter
Sekretdrin

Préparator

Wiss. Mitarbeiterin
Wiss. Mitarbeiter
Wiss. Mitarbeiterin
Student. Hilfskraft
Wiss. Mitarbeiterin
Akad. Oberrat

Student. Hilfskraft

Wiss. Mitarbeiter

Biol.-Techn.
Assistentin

Wiss. Mitarbeiter

Mechaniker
Student. Hilfskraft
Wiss. Mitarbeiter
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from 01.10.
09.09.-03.12.
to 28.02.
from 27.08.
to 31.08.

to 19.10.

from 01.06.

to 05.10.
from 06.10.

to 31.10.

to 30.09.

from 09.10.

01.10.-30.11.
from 01.12.

to 14.08.
from 15.08.

to 14.10.
from 01.07.

BGI
DFG
BGI
AvH
DFG
DFG
DFG
DFG
UBT'
BGI

BGI
IRTG
BGI
BGI
IRTG
DFG
BGI
SNSF
EU
IRTG
DFG
IRTG
BGI

GIF
DFG
DFG
Leibniz
DFG
DFG
BGI

HiWi
DFG
BGI/VP
BGI

IRTG
DFG
BGI
IRTG
DFG



WAGLE, Fabian M.Sc. Wiss. Mitarbeiter 15.03.-14.07. DFG

WANG, Biao B.Sc. Student. Hilfskraft DFG
WANG, Lin M.Sc. Wiss. Mitarbeiter to 24.09. DFG
WIESNER, Dorothea Techn. Assistentin BGI
XIE, Longjian Dr. Wiss. Mitarbeiter from 01.10. EU

YAO, Jie M.Sc. Wiss. Mitarbeiter DFG
YOSHIOKA, Takahiro M.Sc. Wiss. Mitarbeiter to 31.10. DFG
ZIBERNA, Luca Dr. Forschungsstipendiat AvH

Abbreviations/explanations:

AvVH Alexander von Humboldt Foundation

BGI Staff Position of Bayerisches Geoinstitut

BGI/VP Visiting Scientists' Program of Bayerisches Geoinstitut

BMBF Federal Ministry of Education and Research

CSC Chinese Science Council

DFG German Science Foundation

EU European Union

GIF German-Israeli Foundation for Scientific Research and Development
Hiwi Hilfskraftmittel BGI

IRTG International Research Training Group "Deep Earth Volatile Cycles"
Leibniz Leibniz-Preis der Deutschen Forschungsgemeinschaft Prof. Frost
SNSF Swiss National Science Foundation

UBT Universitdt Bayreuth

! freie Stellenmittel
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