Multiscale Modelling of Materials, COST Action P19 Contents

Contents
Contents llllllllllllll esoeesOORDRODRIDORRY (AL ARl Rl ARl Rl Rl R0 R0l 000000000000 00 dd 0l 00200 dd 0202000200 d 00 R 00020 d 70 d2d73 ... . 3
Preface LA Al A L Al il Al Al dlddddd Rl ldd R0l il ddddtl2 2 B0t 002 Rl 0t i R0 0200202200220 d 02222200200 220022022 1R dd 7l 232 7dZ7h7.3.;) 7
BEVROLE LOCTIINGE  wsssisssvsoonsorsssnsnssssssssvisssssoniasniaaomssissonssssfisssssss s i ssiinssasomsssssiisy 9
R. Nieminen: Role of Theory and Modeling in Developing Nanotechnology ............................ 11
V. Vitek and R. Groiger: Multiscale Modelling of Plastic Deformation of Transition
Body-Centred-Cubic Metals: From Atomic to Continuum Level ..............................cccvveeeeeen..... 12
Section 1: Atomistic and Ab Initio Simulations: Materials Properties ............... 13
R. Drautz: Development of Analytic Bond-Order Potentials for Bridging the Electronic
to Microstructural Modelling Hierarchies in Materials Science..........................cceveveeeeeeannn.... 15
J. Hafner and M. Krajéi: Ab-Initio Density-Functional Studies of Icosahedral
Ouasicrysials: Bulk, Surface nd UNrSIRIN FHIMS ........civvesvesovcoovsoisasossssssivssssessnssarsosuvnonsianssnins 16
J. Neugebauer, B. Grabowski, L. Ismer, M. Uijttewaal, and T. Hickel: Materials
Design Based on Ab Initio Thermodynamics and Kinetics.............................cooueeeeeeeeveevvveeennann.. 17

A. De Vita, J. R. Kermode, G. Moras, T. Albaret, G. Csanyi, L. C. Ciacchi,
D. Sherman, N. Bernstein, M. C. Payne, and P. Gumbsch: Hybrid Simulations of Crack

Propagation Instabilities and "Smart Cut" Processesin Silicon..........................ccccccocveennn.... 18
P. Weinberger: Domain Walls & Resistivities, Race Track Memories, Spin Spirals and
ASPECES Of CRITALILY ...................cooooveeeeeeeeeeeeeeeeeieiaeeeeeesessassseeeeeeeseesssssssssssaeeeesessrenssesnnsnnssseeeees 19
M. Alcantara Ortigoza and T. S. Rahman: Insights into the Stability of Ag,7Cu; Nanoalloy
from First Principles Calculations of Geometric and Electronic Structure.......................ccc......... 20
A. Biborski, L. Zosiak, R. Kozubski, and V. Pierron-Bohnes: Lattice-Gas-Decomposition
Model for Vacancy Formation Correlated with B2 Atomic Ordering in Intermetallics ................ 21
M. Cemny, J. Pokluda, J. Homikova, and P. Sandera: Multiscale Model of Nanoindentation
S R 22
P. Elstnerova, M. Sob, and D. Legut: Ab Initio Study of Electronic Structure and Crystalline
FRATCE OF TOIMTINM oy veovsrsssomvsonsssnensorensvnspspsessnesonsstsnsssisnstnssnsnsoenamnsnononssessssnsummassussorsossssumervossesshes 23
F. Fontaine-Vive, P. Y. Prodhomme, and P. Blaise: First-Principle Study of Thin Metallic
Films Deposited on Crystalline High-k OXide................ccccouueveeeeeeeeeeeeeireiireririireeeeeieseseseeeeeesessseans 24
A. Kiemna, T. Ossowski, and E. Wachowicz: Cohesion and Segregation at Grain
Boundaries of Iron Gnd CRIOMUEUM ................cc.ovueeueeeeeeireiririeeeeeeseissinsisieeeeseeesssssssssssssssseeeesssssssesans 25

J. Kuriplach, O. Melikhova, and M. Sob: Free Volume at Grain Boundaries in Ni and Fe.......... 26
P. Lazar, J. Redinger, and R. Podloucky: Improving Ductility by Microalloying: an Ab-

SN0 STEREY JOF INMAT svimnnivisnimmsmimsissinsimssa i s e o AR e o R A A S vaa 27
M. Mazdziarz, P. Dhluzewski, T.D. Young, P. Traczykowski, T. Wejrzanowski, and
K. J. Kurzydiowski: Atomistic Simulation of Nanoindentation on Nanocrystalline Copper ......... 28
G. Monnet, S. Naamane, and B. Devincre: Multiscale Simulations of Dislocation Motion in
fron: from. Afomic to Dislocalion DYNaMICS SCOIESE ......ciisssismsiiinismisisnssssmmmisssns st 29
M. Mrovec, D. Nguyen-Manh, C. Elsaesser, P. Gumbsch, and D. Pettifor: Magnetic Bond-
Order Potential: Application to Defect BERAVIOF ...................ouueuueeeeeeeeeeniiieeeeeesesssssseeeeeeeeesssnsnnns 30



Multiscale Modelling of Materials, COST Action P19 Contents

M. Muzyk and K. J. Kurzydlowski: Density Functional Theory Study of the Point Defects

in B2 NiAl Intermetalic (POSET) .......coooeeiiiiiiiiieiieeeeee e eeeeceeeeeeeescsasssanssesasasssssssnssnaseeesnnnnnaaeeees 31
V. Paidar: Low-Dimensional Planar ODBJECIS................cc..ccouuuvuueummiriiiiiiieiieeeieeeeessnnieeesessnneeesnseseaens 32
A. Puisto, S. Auvinen, M. Lahti, M. Ahonen, M. Hirsimki, M. Valden, and M. Alatalo:

T TR T T U 33
L. Sihelnikova and 1. Tvaroska: Gold Glyconanoparticles: Computational Approach to
Elucidation of their SIruUCIUIre (POSTET) ........ciiieiiiiiiieiiieeiieeeiiiieeeeiseseaeeeeeee s sesanssssesaseeseesssnsnnaseeees 34
A. K. Solanki, A. Kashyap, and S. S. Jaswal: First Principle Studies of Exchange
SNTEFrOEIIONS 190 NGHRONEIE 1N VT {DIOMUBT ) «uonsssssususonssmmnsssasmommssssmess s s s aess s 5 a s ans s anh 5w A sy 9% 35
M. Sob, M. Zeleny, and M. Fridk: Ab Initio Study of Energetics and Magnetism of Fe, Co

Nl INE Cveriayurs of 1e DUDL) G U1 11D SHBEHRIIES «ounssrsss cxnwonsonsasmnsnesnons issusssas s puensssssusts dyenans s 36
A. Tilocca and A. N. Cormack: Structural Effects on the Bioactivity of Silicate Glasses from
CAENIC0E GG AD-TNIIE DALY SIRIIAIIIIE wxx oo sonsonseins o o aaan s s SRR RS S AV SRR A SRS 37
K. Y. Volokh: Softening Hyperelasticity: From Atomic Bonds to Continuum.............................. 38
M. Vsianska, D. Legut, and M. Sob: Energetics and Crystal Structures of In-Sn Alloys from

P PYREINEE onciniiimimiins i i AR T SR I R B RASRERERA 40
P. Wahnon, P. Palacios, I. Aguilera, and K. Sanchez: Electronic and Optical Properties of
Sulphide Type Multiband Materials. A First Principles Study ..................cccocuvevvevviieeiiiviiiieiiecannne. 4]
U. D. Wdowik and D. Legut: CoO under Pressure from First Principles ..................cccccccuuu...... 43
U. D. Wdowik and K. Parlinski: Lattice Dynamics and Electronic Structure of CoQO with
A s SR C—— 44
T. Wejrzanowski and K. J. Kurzydtowski: Molecular Dynamic Studies of Structure and
Properties of Grain BounaQries in PUPE INOM .......c.csisiisisisissssisisssssssiainssssssnssnisssisiosssnssssssons aios 45
J. Wrébel, K. Hummer, J. Piechota, G. Kresse, and K. J. Kurzydlowski: Calculations of
2 Properties Using the HOE Pinclonal LDOBUET) i ssssimmniisovisssveisarss mmmsssmis simsiaissssnsoin 46
M. Zeleny, M. Sob, and J. Hafner: Ab Initio Study of Structural and Magnetic Properties of
INGBOWENES Jrons CIE 1D TIPRE LIIINEITEOME ss5scnvcivenssnonminsmonsss s ahanss e i oo AR eaa waAos A 47

Section 2: Multiscale Simulations: Phase Transitions and Chemical

ReaCtions I AL LAl AL ARl Al Rl d Al d R0l 0l dddld Al aldAdd 00 Rl il il lddl Al Al d Al Al R0 R0l At Al ldddl ) L XL LR ] sesO R 49
M. Friak: Ab-Initio Based Multi-Scale Approaches to the Elasticity of Polycrystals ................ S1
K. Reuter: Towards an Error-Controlled Multi-Scale Materials Modeling ................ceeeuaeeese.. 52

D. Zahn: Exploring Rare Reaction Events and Nucleation Processes from Molecular
Dynunics SIMNISINII .oiciicniiiiiiseusisaisisssiimriisioaissisaseiisisessieiiomnimisscioidovosssiinmivaiaiinl 53

M. Danielewski: Material Reference Frame in Multiscale Phenomena; from the Mechano-
CRENIHTEY 1D IBE FIONCE SOUIE FRVTICE .5isvisimssimmmaiiaaneasn s esa i s s s soassse st siaaioons 54

M. Koziowski, R. Kozubski, J. Wrobel, T. Wejrzanowski, K. J. Kurzydlowski,
Ch. Goyhenex, V. Pierron-Bohnes, M. Rennhofer, and S. Malinov: Atomic Ordering in

Nano-Layered L1y AB Binaries: Multiscale Monte Carlo Simulation.....................cccccevvveeeeeuennn.... 55
J. Pavlu and J. Viestal: Multiscale Modelling of Stability of Laves Phases in Cr-Zr System ........ 56
J. Svoboda and F. D. Fischer: Thermodynamic External Principle and Modeling of

R AT VNN 500 S A S P i B R A SRS S A e PR S oo 57



Multiscale Modelling of Materials, COST Action P19 Contents

M. Danielewski and B. Wierzba: Modeling the Interdiffusion and Reactive—Diffusion
Processes in Multi-COMPONENE SYSTCIMNS ............ccceveueeeneeeeeeeiiriiiiieeeeeeeessssssseseesesesssssssssseesssesnmnnes 58

Section 3: Multiscale Simulations: Magnetic Materials......ccccccceceeeeeneeccccecnscnccsseses D9

O. Chubykalo-Fesenko, U. Atxitia, N. Kazantseva, D. Hinzke, U. Nowak, and
R. W. Chantrell: Modelling of Fast Magnetization Dynamics in FePt: from Ab-Initio to
NEICTONNBEIETIC A PDTINIEN soussainsnnsnsssonnorssannscss oot oSS LTS S SORes 61

T. Schrefl, G. Hrkac, and A. Goncharov: Design of Magnetic Materials and Devices
CSING I IRiE EISIRENE MEICTOMBEIELICE. ssussssissssovorssansss cassnoommamissssosssasisessnsonss s inasssasssasesossenass ot 62

L. Szunyogh, L. Udvardi, B. Lazarovits, A. Antal, B. ljjfalussy, and P. Weinberger:
Magnetic Structure of Thin Films and Finite Nanoparticles from First Principles ............c..... 63

O. Iglesias and A. Labarta: Modelling Exchange Bias Phenomenology in Core/Shell
INGHIODATTICIES ... c.0ovssssesioscsorssrensssssrassussssssssssssssssssnsissansssssassssessssssssssaissnsnsenassanssen sesoas sosmmnnemensnansnssss .64

K. M. Lebecki: Extending Accessible Length Scales in Micromagnetic Modeling by Use of
Periodic Boundary CONGILIONS .................cooeeumeiieeieeiiieieeeeeesisessieeseeeesssnsssssssseessssesesnssssessssssssnsees 65

Section 4: Hybrid Simulation Methods........ccceciienieccernniccnnsnscccssssscescessosssssscssses 07
G. Courbebaisse: 4 Comparison Between the Software COMSOL® and a Lattice

Boltzmann Code when Simulating Behaviour of Viscous MateriQl ...........ceeuseccceseeecesssssceceesscens 69
L. Made), J. Gawad, P. Maciol, and P. Macie): Multiscale Cellular Automata - Finite
Element Simulation of Thermomechanical Processing of Metals and Alloys .................ccccceeeeun.... 70
SECLION 52 CreREra] LIRSt cusnancsssssosssmsnirassssmmssesssnsosssessnse — A ws 1.
M. Alatalo, P. Neuvonen, T. Gronlund, T. Tuuva, and C. D. Latham: Defects in
Semiconductors: From Ab Initio t0 DetectOr DeSIGN ......eeeeeeeeeseeseeeeossscosssosssssasssssssssssssssssssssssssss 73
G. Kresse: Density Functional Theory and its Limitations: Are there Ways to Improve? ........ 74
D. P. K. Singh and J. Lee: Rapid Deployment of Materials Process Simulation into
8 M OHRTGCTNTINE EBVETONRMIEINE cssesissmsrsiissssssssosonnasrsnsmsosnsssssessesssssnsossstsassssssnesssss sesssssssnssssnsssalenses 75
M. Stohr, S. Miiller, and R. Podloucky: Oxygen Adsorption on W(110): a Multiscale
NOBCIBIRE Of IRE FREIE DDIREVIM soccsnsensovsssosssssesssonsssssessmssssnsssssmiosstnsssssssssssmmsssssseusssssssstsssensssssssss 76
A. Dlouhy and D. Holec: Discrete Dislocation Models Applied to Recent Plasticity Issues......... 77
G. Jurczak, P. Dhuzewski, S. Kret, and P. Ruterana: Evolution of Indium Rich Clusters in
DRI TN UM .ciiin s incinmmigsnstia e ST s e S S A NS SRR T Ao e R AR 78
T. Kana, U. Wahl, and S. Cottenier: The Crystal Potential and Electron Emission
EROIIETIND (DOBEEE ] <vo o insisannresensssssnsnsansnsnsssntsnsssisbsasonsossassassnesomsaammysasdhsassistanis osionassssinstasashbRanaiaaia 79
T. Vallée and J.-F. Molinani: Meso-Mechanical Numerical Analysis of Concrete Fracture
e il oS S SR 80
Index Of Autors A Al A ARl A2l Rl Al Rl Rl Rl 01 Rl 1220012 2102012201 122 1201221022212 2122t 22 2202 2 02 0 0 2 dd il ] eee0e 81

Key-note and invited talks are highlighted in bold type.



