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J. Rogal, S. V. Divinski, M. W. Finnis, A. Glensk, J. Neugebauer,
J. H. Perepezko, S. Schuwalow, M. H. F. Sluiter, and B. Sundman

Perspectives on point defect thermodynamics
[Feature Article]
Phys. Status Solidi B 251(1), 97–129 (2014), DOI 10.1002/pssb.201350155
Rogal et al. reconcile perspectives on point defect contributions to thermodynamic properties in
the CALPHAD and physics communities. Such a fundamental understanding of the different approaches is essential for bringing these communities together and for including first-principles data
in CALPHAD databases. With this article the authors aim to encourage the application of modern
first-principles calculations of point defect properties where they could contribute to further developments of the CALPHAD methodology.
S. D. Baranovskii

Theoretical description of charge transport
in disordered organic semiconductors
[Review Article]
Phys. Status Solidi B 251(3), 487–525 (2014), DOI 10.1002/pssb.201350339
Organic disordered semiconductors (ODS) dominate already today the electrophotographic image
recording on the industrial scale and are becoming more and more important for applications in
light-emitting diodes, in field-effect transistors, in solar cells and other devices. Charge transport
properties of ODSs are decisive for all these applications. Theory of charge transport in ODS is reviewed with the conclusion that well-approved theoretical tools developed for the description of
charge transport in disordered inorganic systems can be successfully applied to describe charge
transport in ODS.
Sergey Yu. Krylov and Joost W. M. Frenken

The physics of atomic-scale friction:
Basic considerations and open questions
[Review Article]
Phys. Status Solidi B 251(4), 711–736 (2014), DOI 10.1002/pssb.201350154
This Review Article highlights the atomic-scale physics of friction, in particular in the relatively
young and rapidly developing field of nanotribology. Krylov and Frenken concentrate on the specific case of dry, unlubricated contacts and pay special attention to several non-trivial phenomena
that can make such contacts superslippery.

Tania Claudio, Dimitrios Bessas, Christina S. Birkel, Gregor Kieslich,
Martin Panthöfer, Ilya Sergueev, Wolfgang Tremel,
and Raphael P. Hermann

Enhanced Debye level in nano Zn1+xSb, FeSb2,
121
and NiSb: Nuclear inelastic spectroscopy on Sb
[Editor’s Choice]
Phys. Status Solidi B 251(5), 919–923 (2014), DOI 10.1002/pssb.201350246
For thermoelectric materials, the figure of merit can be enhanced by proper nanostructuration, notably
in reducing the thermal conductivity. The speed of sound – more precisely, the phonon group velocity
– is an essential determining parameter for thermal conductivity. Measurements of the speed of sound
in nanopowders were possible only through the use of nuclear inelastic spectroscopy, a technique
which provides access to the element-specific density of phonon states. Comparison of the average
speed of sound in three bulk and nano transition-metal antimonides, respectively, reveals a significant
increase in the Debye level, i.e. a decrease in the speed of sound in the nanophases.
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Alexander V. Kolobov, Paul Fons, and Junji Tominaga

Athermal amorphisation of crystallized
chalcogenide glasses and phase-change alloys
[Feature Article]
Phys. Status Solidi B 251(7), 1297–1308 (2014), DOI 10.1002/pssb.201350146
Chalcogenide glasses and phase-change alloys are characterised by pronounced bonding energy
hierarchy between co-aligned shorter and longer (resonant) bonds. The existing experimental and
simulational evidence suggests that it is this hierarchy that makes athermal amorphisation of these
materials possible.

Markus Ernst Gruner, Sebastian Fähler, and Peter Entel

Magnetoelastic coupling and the formation
of adaptive martensite in magnetic shape
memory alloys [Feature Article]
Phys. Status Solidi B 251(10), 2067–2079 (2014), DOI 10.1002/pssb.201350397
Based on the results of recent first-principles calculations, Gruner et al. review the role of modulated or adaptive martensites in magnetic shape memory alloys. The authors work out an analogy
between two paradigmatic materials classes, Ni2MnGa and Fe70P30, and demonstrate that in both
cases the low formation energy for tetragonal twins opens an alternative transformation path which
allows the evolution of a functional hierarchical microstructure upon cooling. In turn, finite temperature magnetic disorder destabilizes modulation and adaptive martensite in favor of the cubic
austenite pointing out the strong impact of magnetoelastic interactions on the transformation
process.

Ermin Malic, Heiko Appel, Oliver T. Hofmann, and Angel Rubio

Energy transfer in porphyrin-functionalized
graphene [Invited Article]
Phys. Status Solidi B 251(12), 2495–2498 (2014), DOI 10.1002/pssb.201451246
Malic et al. present a theoretical study on the molecule–substrate interaction in graphene functionalized with base-free tetraphenyl porphyrin. To investigate the energy transfer mechanism, the authors have characterized the hybrid structure within the density functional theory including the calculation of the molecular transition dipole moment, which allows determining the Förster coupling
rate. A strongly pronounced Förster-induced energy transfer is found, confirming the experimental
observations.

Ion Errea, Matteo Calandra, and Francesco Mauri

Huge anharmonic effects in superconducting
hydrides and transition metal dichalcogenides
[Invited Article]
Phys. Status Solidi B 251(12), 2556–2562 (2014), DOI 10.1002/pssb.201451164
Calculating vibrational properties when the harmonic theory breaks down represents a huge theoretical challenge. With the stochastic self-consistent harmonic approximation method we can overcome the main difficulties and calculate vibrational properties in strongly anharmonic systems,
like in metallic hydrides and transition metal dichalcogenides.
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