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Research Profile and Publications (October 2020)

"Our ambition is to explain or predict defect properties by computational methods
based on solid-state physics, statistical and materials mechanics."

The research of my team is focused on modeling of defects in materials. Areas of interest
are:

e Nanostructured materials and glasses
e Materials for energy conversion and storage
e Functional oxides

Our key competences are:

e Modeling the influence of point defects, dislocations, interfaces and interphases on
electronic, structural, mechanical and kinetic material properties

e Modeling of material properties and processes with quantum mechanical methods
(density functional theory), atomistic many-body methods (Molecular Dynamics, Monte
Carlo) and multiscale methods

e Development of visualization and analysis methods

Nanoglasses

[1] C.Kalcher, O. Adjaoud, and K. Albe, Creep deformation of a Cu-Zr nanoglass and in-
terface reinforced nanoglass-composite studied by molecular dynamics simulations,
FRONTIERS IN MATERIALS 7 (2020)/10.3389/fmats.2020.00223|

[2] S.H.Nandam, O. Adjaoud, R. Schwaiger, Y. Ivanisenko, M. R. Chellali, D. Wang, K.
Albe, and H. Hahn, Influence of topological structure and chemical segregation on
the thermal and mechanical properties of Pd-Si nanoglasses, ACTA MATERIALIA
193, 252-260 (2020).

[3] O. Adjaoud and K. Albe, Influence of microstructural features on the plastic defor-
mation behavior of metallic nanoglasses, ACTA MATERIALIA 168, 393—400 (2019).

[4] Y.Ivanisenko, C. Kiibel, S. H. Nandam, C. Wang, X. Mu, O. Adjaoud, K. Albe, and H.
Hahn, Structure and properties of nanoglasses, ADVANCED ENGINEERING MA-
TERIALS 20 (2018) 10.1002/adem.201800404.

[5] O. Adjaoud and K. Albe, Microstructure formation of metallic nanoglasses: insights
from molecular dynamics simulations, ACTA MATERIALIA 145, 322-330 (2018).

[6] C.Kalcher, O. Adjaoud, J. Rohrer, A. Stukowski, and K. Albe, Reinforcement of nano-
glasses by interface strengthening, SCRIPTA MATERIALIA 141, 115-119 (2017).

[7] O. Adjaoud and K. Albe, Interfaces and interphases in nanoglasses: surface segrega-
tion effects and their implications on structural properties, ACTA MATERIALIA 113,
284-292 (2016).


http://dx.doi.org/10.3389/fmats.2020.00223
http://dx.doi.org/10.3389/fmats.2020.00223
http://dx.doi.org/10.1016/j.actamat.2020.03.021
http://dx.doi.org/10.1016/j.actamat.2020.03.021
http://dx.doi.org/10.1016/j.actamat.2019.02.033
http://dx.doi.org/10.1002/adem.201800404
http://dx.doi.org/10.1002/adem.201800404
http://dx.doi.org/10.1002/adem.201800404
http://dx.doi.org/10.1016/j.actamat.2017.12.014
http://dx.doi.org/10.1016/j.scriptamat.2017.08.004
http://dx.doi.org/10.1016/j.actamat.2016.05.002
http://dx.doi.org/10.1016/j.actamat.2016.05.002
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[8]

[9]

[10]

[11]

[12]

[13]

[14]

D. Sopu and K. Albe, Influence of grain size and composition, topology and excess
free volume on the deformation behavior of Cu-Zr nanoglasses, BEILSTEIN JOUR-
NAL OF NANOTECHNOLOGY 6, 537-545 (2015).

Y. Ritter and K. Albe, Chemical and topological order in shear bands of CugsZrss
and CuggZrgs glasses, JOURNAL OF APPLIED PHYSICS 111 (2012) 10 .1063/1 .
4717748l

Y. Ritter, D. Sopu, H. Gleiter, and K. Albe, Structure, stability and mechanical proper-
ties of internal interfaces in Cug4Zr3s nanoglasses studied by MD simulations, ACTA
MATERIALIA 59, 6588-6593 (2011).

Y. Ritter and K. Albe, Thermal annealing of shear bands in deformed metallic glasses:
recovery mechanisms in Cug,Zr3s studied by molecular dynamics simulations, ACTA
MATERIALIA 59, 7082-7094 (2011).

D. Sopu, J. Kotakoski, and K. Albe, Finite-size effects in the phonon density of states
of nanostructured germanium: a comparative study of nanoparticles, nanocrystals,
nanoglasses, and bulk phases, PHYSICAL REVIEW B 83 (2011) 10.1103/PhysRevB.
83.245416.

D. Sopu, Y. Ritter, H. Gleiter, and K. Albe, Deformation behavior of bulk and nanos-
tructured metallic glasses studied via molecular dynamics simulations, PHYSICAL
REVIEW B 83 (2011)|10.1103/PhysRevB.83.100202.

D. Sopu, K. Albe, Y. Ritter, and H. Gleiter, From nanoglasses to bulk massive glasses,
APPLIED PHYSICS LETTERS 94 (2009)(10.1063/1.31302009.

Metallic Glasses and Composites

[15]

[16]

[17]

[18]

[19]

[20]

[21]

C. Kalcher, T. Brink, J. Rohrer, A. Stukowski, and K. Albe, Elastostatic loading of
metallic glass-crystal nanocomposites: relationship of creep rate and interface energy,
PHYSICAL REVIEW MATERIALS 3 (2019) 10 .1103 /PhysRevMaterials . 3.
093605,

D. Sopu, K. Albe, and ]. Eckert, Metallic glass nanolaminates with shape memory
alloys, ACTA MATERIALIA 159, 344-351 (2018).

T. Brink and K. Albe, From metallic glasses to nanocrystals: molecular dynamics sim-
ulations on the crossover from glass-like to grain-boundary-mediated deformation
behaviour, ACTA MATERIALIA 156, 205-214 (2018).

C. Kalcher, T. Brink, J. Rohrer, A. Stukowski, and K. Albe, Interface-controlled creep
in metallic glass composites, ACTA MATERIALIA 141, 251-260 (2017).

T. Brink, M. Peterlechner, H. Roesner, K. Albe, and G. Wilde, Influence of crystalline
nanoprecipitates on shear-band propagation in Cu-Zr-based metallic glasses, PHYS-
ICAL REVIEW APPLIED 5 (2016) 10.1103/PhysRevApplied.5.054005.

T. Brink, D. Sopu, and K. Albe, Solid-state amorphization of Cunanolayers embedded
in a CugsZrss glass, PHYSICAL REVIEW B 91 (2015) 10 . 1103 /PhysRevB. 91 .
184103.

K. A. Avchaciov, Y. Ritter, F. Djurabekova, K. Nordlund, and K. Albe, Effect of ion
irradiation on structural properties of CugyZrs; metallic glass, NUCLEAR INSTRU-
MENTS & METHODS IN PHYSICS RESEARCH SECTION B-BEAM INTERACTIONS
WITH MATERIALS AND ATOMS 341, 22-26 (2014).


http://dx.doi.org/10.3762/bjnano.6.56
http://dx.doi.org/10.3762/bjnano.6.56
http://dx.doi.org/10.1063/1.4717748
http://dx.doi.org/10.1063/1.4717748
http://dx.doi.org/10.1063/1.4717748
http://dx.doi.org/10.1016/j.actamat.2011.07.013
http://dx.doi.org/10.1016/j.actamat.2011.07.013
http://dx.doi.org/10.1016/j.actamat.2011.07.063
http://dx.doi.org/10.1016/j.actamat.2011.07.063
http://dx.doi.org/10.1103/PhysRevB.83.245416
http://dx.doi.org/10.1103/PhysRevB.83.245416
http://dx.doi.org/10.1103/PhysRevB.83.245416
http://dx.doi.org/10.1103/PhysRevB.83.100202
http://dx.doi.org/10.1103/PhysRevB.83.100202
http://dx.doi.org/10.1103/PhysRevB.83.100202
http://dx.doi.org/10.1063/1.3130209
http://dx.doi.org/10.1063/1.3130209
http://dx.doi.org/10.1103/PhysRevMaterials.3.093605
http://dx.doi.org/10.1103/PhysRevMaterials.3.093605
http://dx.doi.org/10.1103/PhysRevMaterials.3.093605
http://dx.doi.org/10.1016/j.actamat.2018.08.034
http://dx.doi.org/10.1016/j.actamat.2018.06.036
http://dx.doi.org/10.1016/j.actamat.2017.08.058
http://dx.doi.org/10.1103/PhysRevApplied.5.054005
http://dx.doi.org/10.1103/PhysRevApplied.5.054005
http://dx.doi.org/10.1103/PhysRevApplied.5.054005
http://dx.doi.org/10.1103/PhysRevB.91.184103
http://dx.doi.org/10.1103/PhysRevB.91.184103
http://dx.doi.org/10.1103/PhysRevB.91.184103
http://dx.doi.org/10.1016/j.nimb.2014.06.036
http://dx.doi.org/10.1016/j.nimb.2014.06.036
http://dx.doi.org/10.1016/j.nimb.2014.06.036
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[22]

[23]

[24]

[25]

J. Biinz, T. Brink, K. Tsuchiya, F. Meng, G. Wilde, and K. Albe, Low temperature heat
capacity of a severely deformed metallic glass, PHYSICAL REVIEW LETTERS 112
(2014)10.1103/PhysRevLett.112.135501.

K. Albe, Y. Ritter, and D. Sopu, Enhancing the plasticity of metallic glasses: shear
band formation, nanocomposites and nanoglasses investigated by molecular dynam-
ics simulations, MECHANICS OF MATERIALS 67, 94-103 (2013).

K. A. Avchaciov, Y. Ritter, F. Djurabekova, K. Nordlund, and K. Albe, Controlled
softening of Cug4Zrss metallic glass by ion irradiation, APPLIED PHYSICS LETTERS
102 (2013)(10.1063/1.4804630!

S. Mayr, Y. Ashkenazy, K. Albe, and R. Averback, Mechanisms of radiation-induced
viscous flow: role of point defects, PHYSICAL REVIEW LETTERS 90 (2003) 10 .
1103/PhysRevLett.90.055505.

High Entropy Alloys

[26]

[27]

[28]

[29]

[30]

[31]

[32]

J. Kottke, D. Utt, M. Laurent-Brocq, A. Fareed, D. Gértner, L. Perriere, L. Rogal, A.
Stukowski, K. Albe, S. Divinski V, and G. Wilde, Experimental and theoretical study
of tracer diffusion in a series of CoCrFeMn ;09— Niy alloys, ACTA MATERIALIA 194,
236248 (2020).

F. Thiel, D. Utt, A. Kauffmann, K. Nielsch, K. Albe, M. Heilmaier, and J. Freuden-
berger, Breakdown of varvenne scaling in (AuNiPdPt)_,)Cuy high-entropy alloys,
SCRIPTA MATERIALIA 181, 15-18 (2020).

D. Utt, A. Stukowski, and K. Albe, Grain boundary structure and mobility in high-
entropy alloys: a comparative molecular dynamics study on a ¥ 11 symmetrical tilt
grain boundary in face-centered cubic CuNiCoFe, ACTA MATERIALIA 186, 11-19
(2020).

F. Thiel, D. Geissler, K. Nielsch, A. Kauffmann, S. Seils, M. Heilmaier, D. Utt, K. Albe,
M. Motylenko, D. Rafaja, and J. Freudenberger, Origins of strength and plasticity in
the precious metal based high-entropy alloy AuCuNiPdPt, ACTA MATERIALIA 185,
400-411 (2020).

E. Levo, E. Granberg, D. Utt, K. Albe, K. Nordlund, and F. Djurabekov, Radiation
stability of nanocrystalline single-phase multicomponent alloys, JOURNAL OF MA-
TERIALS RESEARCH 34, 854-866 (2019).

L. Koch, E. Granberg, T. Brink, D. Utt, K. Albe, F. Djurabekova, and K. Nordlund,
Local segregation versus irradiation effects in high-entropy alloys: steady-state con-
ditions in a driven system, JOURNAL OF APPLIED PHYSICS 122 (2017) 10.1063/
1.4990950.

T. Brink, L. Koch, and K. Albe, Structural origins of the boson peak in metals: from
high-entropy alloys to metallic glasses, PHYSICAL REVIEW B 94 (2016) 10.1103/
PhysRevB.94.224203.

Nanoporous Metals

[33]

B.-N. D. Ngo, B. Roschning, K. Albe, J. Weissmiiller, and J. Markmann, On the ori-
gin of the anomalous compliance of dealloying-derived nanoporous gold, SCRIPTA
MATERIALIA 130, 74-77 (2017).


http://dx.doi.org/10.1103/PhysRevLett.112.135501
http://dx.doi.org/10.1103/PhysRevLett.112.135501
http://dx.doi.org/10.1103/PhysRevLett.112.135501
http://dx.doi.org/10.1016/j.mechmat.2013.06.004
http://dx.doi.org/10.1063/1.4804630
http://dx.doi.org/10.1063/1.4804630
http://dx.doi.org/10.1063/1.4804630
http://dx.doi.org/10.1103/PhysRevLett.90.055505
http://dx.doi.org/10.1103/PhysRevLett.90.055505
http://dx.doi.org/10.1103/PhysRevLett.90.055505
http://dx.doi.org/10.1016/j.actamat.2020.05.037
http://dx.doi.org/10.1016/j.actamat.2020.05.037
http://dx.doi.org/10.1016/j.scriptamat.2020.02.007
http://dx.doi.org/10.1016/j.actamat.2019.12.031
http://dx.doi.org/10.1016/j.actamat.2019.12.031
http://dx.doi.org/10.1016/j.actamat.2019.12.020
http://dx.doi.org/10.1016/j.actamat.2019.12.020
http://dx.doi.org/10.1557/jmr.2019.19
http://dx.doi.org/10.1557/jmr.2019.19
http://dx.doi.org/10.1063/1.4990950
http://dx.doi.org/10.1063/1.4990950
http://dx.doi.org/10.1063/1.4990950
http://dx.doi.org/10.1103/PhysRevB.94.224203
http://dx.doi.org/10.1103/PhysRevB.94.224203
http://dx.doi.org/10.1103/PhysRevB.94.224203
http://dx.doi.org/10.1016/j.scriptamat.2016.11.006
http://dx.doi.org/10.1016/j.scriptamat.2016.11.006
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[34]

[35]

B.-N. D. Ngo, A. Stukowski, N. Mameka, J. Markmann, K. Albe, and J. Weissmiiller,
Anomalous compliance and early yielding of nanoporous gold, ACTA MATERIALIA
93, 144-155 (2015).

P. Erhart, E. Bringa, M. Kumar, and K. Albe, Atomistic mechanism of shock-induced
void collapse in nanoporous metals, PHYSICAL REVIEW B 72 (2005) |10 . 1103/
PhysRevB.72.052104.

Nanocrystalline Materials

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

J. Schéfer, A. Stukowski, and K. Albe, On the hierarchy of deformation processes in
nanocrystalline alloys: grain boundary mediated plasticity vs. dislocation slip, JOUR-
NAL OF APPLIED PHYSICS 114 (2013) 10.1063/1.4821763!

A. Kobler, J. Lohmiller, J. Schéfer, M. Kerber, A. Castrup, A. Kashiwar, P. A. Gruber,
K. Albe, H. Hahn, and C. Kiibel, Deformation-induced grain growth and twinning in
nanocrystalline palladium thin films, BEILSTEIN JOURNAL OF NANOTECHNOL-
OGY 4, 554-566 (2013).

J. Schifer and K. Albe, Plasticity of nanocrystalline alloys with chemical order: on
the strength and ductility of nanocrystalline Ni-Fe, BEILSTEIN JOURNAL OF NAN-
OTECHNOLOGY 4, 542-553 (2013).

J. Schifer and K. Albe, Competing deformation mechanisms in nanocrystalline metals
and alloys: coupled motion versus grain boundary sliding, ACTA MATERIALIA 60,
6076-6085 (2012).

J. Schéfer, Y. Ashkenazy, K. Albe, and R. S. Averback, Effect of solute segregation
on thermal creep in dilute nanocyrstalline Cu alloys, MATERIALS SCIENCE AND
ENGINEERING A-STRUCTURAL MATERIALS PROPERTIES MICROSTRUCTURE
AND PROCESSING 546, 307-313 (2012).

J. Schifer and K. Albe, Influence of solutes on the competition between mesoscopic
grain boundary sliding and coupled grain boundary motion, SCRIPTA MATERI-
ALIA 66, 315-317 (2012).

N. Q. Vo, ]J. Schifer, R. S. Averback, K. Albe, Y. Ashkenazy, and P. Bellon, Reaching
theoretical strengths in nanocrystalline Cu by grain boundary doping, SCRIPTA MA-
TERIALIA 65, 660-663 (2011).

J. Schéfer, A. Stukowski, and K. Albe, Plastic deformation of nanocrystalline Pd-Au

alloys: on the interplay of grain boundary solute segregation, fault energies and grain
size, ACTA MATERIALIA 59, 29572968 (2011).

A. Stukowski, K. Albe, and D. Farkas, Nanotwinned fcc metals: strengthening versus
softening mechanisms, PHYSICAL REVIEW B 82 (2010) 10.1103/PhysRevB. 82.
224103.

A. Stukowski, J. Markmann, J. Weissmdiller, and K. Albe, Atomistic origin of micros-
train broadening in diffraction data of nanocrystalline solids, ACTA MATERIALIA
57, 1648-1654 (2009).

Z.-H. Jin, P. Gumbsch, K. Albe, E. Ma, K. Lu, H. Gleiter, and H. Hahn, Interactions
between non-screw lattice dislocations and coherent twin boundaries in face-centered
cubic metals, ACTA MATERIALIA 56, 1126-1135 (2008).


http://dx.doi.org/10.1016/j.actamat.2015.04.021
http://dx.doi.org/10.1016/j.actamat.2015.04.021
http://dx.doi.org/10.1103/PhysRevB.72.052104
http://dx.doi.org/10.1103/PhysRevB.72.052104
http://dx.doi.org/10.1103/PhysRevB.72.052104
http://dx.doi.org/10.1063/1.4821763
http://dx.doi.org/10.1063/1.4821763
http://dx.doi.org/10.1063/1.4821763
http://dx.doi.org/10.3762/bjnano.4.64
http://dx.doi.org/10.3762/bjnano.4.64
http://dx.doi.org/10.3762/bjnano.4.63
http://dx.doi.org/10.3762/bjnano.4.63
http://dx.doi.org/10.1016/j.actamat.2012.07.044
http://dx.doi.org/10.1016/j.actamat.2012.07.044
http://dx.doi.org/10.1016/j.msea.2012.03.078
http://dx.doi.org/10.1016/j.msea.2012.03.078
http://dx.doi.org/10.1016/j.msea.2012.03.078
http://dx.doi.org/10.1016/j.scriptamat.2011.11.031
http://dx.doi.org/10.1016/j.scriptamat.2011.11.031
http://dx.doi.org/10.1016/j.scriptamat.2011.06.048
http://dx.doi.org/10.1016/j.scriptamat.2011.06.048
http://dx.doi.org/10.1016/j.actamat.2011.01.036
http://dx.doi.org/10.1103/PhysRevB.82.224103
http://dx.doi.org/10.1103/PhysRevB.82.224103
http://dx.doi.org/10.1103/PhysRevB.82.224103
http://dx.doi.org/10.1016/j.actamat.2008.12.011
http://dx.doi.org/10.1016/j.actamat.2008.12.011
http://dx.doi.org/10.1016/j.actamat.2007.11.020
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[47] S.-]. Zhao, K. Albe, and H. Hahn, Grain size dependence of the bulk modulus of
nanocrystalline nickel, SCRIPTA MATERIALIA 55, 473-476 (2006).

[48] Z.-H.]Jin, P. Gumbsch, E. Ma, K. Albe, K. Lu, H. Hahn, and H. Gleiter, The interaction
mechanism of screw dislocations with coherent twin boundaries in different face-
centred cubic metals, SCRIPTA MATERIALIA 54, 1163-1168 (2006).

[49] W. Voegeli, K. Albe, and H. Hahn, Simulation of grain growth in nanocrystalline
nickel induced by ion irradiation, NUCLEAR INSTRUMENTS & METHODS IN PHYSICS
RESEARCH SECTION B-BEAM INTERACTIONS WITH MATERIALS AND ATOMS
202, 230-235 (2003).

Nanoparticles

[50] A.Tolvanen and K. Albe, Plasticity of Cu nanoparticles: dislocation-dendrite-induced
strain hardening and a limit for displacive plasticity, BEILSTEIN JOURNAL OF NAN-
OTECHNOLOGY 4, 173-179 (2013).

[61] P. M. Diehm, P. Agoston, and K. Albe, Size-dependent lattice expansion in nanopar-
ticles: reality or anomaly?, CHEMPHYSCHEM 13, 2443-2454 (2012).

[52] ]. Pohl, C. Stahl, and K. Albe, Size-dependent phase diagrams of metallic alloys: a
Monte Carlo simulation study on order-disorder transitions in Pt-Rh nanoparticles,
BEILSTEIN JOURNAL OF NANOTECHNOLOGY 3, 1-11 (2012).

[53] D. Gross, R. Miiller, M. Miiller, B.-X. Xu, and K. Albe, On the origin of inhomoge-
neous stress and strain distributions in single-crystalline metallic nanoparticles, IN-
TERNATIONAL JOURNAL OF MATERIALS RESEARCH 102, 743-747 (2011).
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