Curriculum vitae
Jakob Schigtz, Ph.D.

ADDRESS

Department of Physics, Technical University of Denmark (DTU), Building 307, 2800 Lyngby.
Phone: (+45) 45 25 32 23; Email: schiotz@fysik.dtu.dk; WWW: www.fys.dtu.dk/~schiotz

PERSONAL

Born 16 Oct. 1966 in Copenhagen. Married to Svava Osk Jonsdottir. Father of Elin Osk Schigtz,
born 24 Jan. 2006.

EDUCATION

e M.Sc. degree: M.Sc. in electrical engineering / applied physics (civilingenigr,
elektroretningen) from DTU, August 1991.

e Ph.D. degree: Ph.D. in physics at DTU, February 1995.

o Education in Didactics and Teaching Methodology for Teachers at DTU, 1999-2000.

o Course in research management (forskningsledelse), DTU. Module 1 and 2, 2007. Module 3,
2008.

EMPLOYMENT

Mar. 95 — Aug. 96: Postdoctoral Research Associate at the Dept. of Physics, Washington
University, St. Louis, MO, USA.

Sept. 96 — Aug 97: Postdoctoral Research Associate at the Dept. of Physics, DTU. Financed by
DTU.

Sept. 97 — Apr. 99: Research Assistant Professor (forskningsadjunkt) at the Dept. of Physics,
DTU. Financed first by STVF, then jointly by the CAMP center and Risg.

May 99 — present: Associate professor (lektor) in theoretical materials physics at the Dept. of
Physics, DTU.

Aug. 05 - present: Founding member of the Danish National Research Foundation’s Center for
Individual Nanoparticle Functionality (CINF), and group leader of the theory group in
CINF.

Jan. 06 — present: Program coordinator for the Master in Physics and Nanotechnology (Fysik og
Nanoteknologi kandidatstudieleder).

Aug. 06 — Dec. 06: Paternity leave.

MAJOR EXTERNALLY FINANCED RESEARCH GRANTS

2010 - 2015: Danish National Research Foundation: Continuation of DNRF Center for Individual
Nanoparticle Functionality (CINF) for another five years. With Prof. Ib Chorkendorff
(center leader), Ole Hansen, Jane H. Larsen and Sebastian Horch. DKK 45.000.000 over
five years.

2005 — 2010: Danish National Research Foundation: DNRF Center for Individual Nanoparticle
Functionality (CINF). With Prof. Ib Chorkendorff (center leader), Ole Hansen, Jane H.
Larsen and Ulrich Quaade. DKK 36.000.000 over five years.

2005 - 2007: Program Committee for Energy and Environment: Towards 25% efficiency solar
cells: modeling and controlling defects in float zone silicon. In collaboration with Ole
Andersen, Topsil Semiconductor Materials A/S. DKK 2.247.000 over three years.



HONORS

e P. Gorm-Petersens memorial award (1997).

o Corrits akademiske rejselegat (2008).

o Teacher of the Year 2008 at Physics, Nanotech and Photonics. Teaching price given by the
Physics and Nanotechnology students to a teacher at one of the three participating
departments.

TEACHING AND SUPERVISION

o Responsible or co-responsible for the following courses: 10004 Physical chemistry,
Thermodynamics and Materials (1999-2004); 10301 Advanced Nanoscale Materials Physics
(2004-2005); 10034 Thermodynamics and Statistical Physics (2005-present); 10303
Condensed Matter Physics and Nanoscale Materials Physics (2007-present).

e Thesis advisor or co-advisor for seven B.Sc. students and four M.Sc. students.

e Advisor or co-advisor for six Ph.D. students (bold indicates main advisor): Jesper
Christiansen (2000-03), Gregers Kaat (2005-07), Sgren Lund Frederiksen (2000-03), Anca
Paduraru (2005-08), Jeppe Gavnholt (2006-09) and Thomas Olsen (2007-10).

PUBLICATIONS

o 30 peer-reviewed papers in international journals, including papers in Nature, Science and
Physical Review Letters. Two comments (in Science and Nature Materials). Eight papers in
conference proceedings. Five miscellaneous publications. Cited in total 2048 times, h-index
16 (July 2009).

e 14invited presentations at international conferences, and five invited presentations at other
events.

e Reviewing for the following journals: Science, Nature Materials, Phys. Rev. Lett., Phys. Rev.
B, Phil. Mag. A, Met. Trans., Acta Mater., Scripta Mater., Comput. Mater. Sci. and
Microelec. Eng.

RESEARCH INTERESTS

The theme of my research is computer simulations of interesting physics phenomena in materials

science and related fields, and the adaptation and development of simulation methods for treating

these problems that typically cannot be addressed by standard methods. The main subjects

include

e Electronic structure theory of exited states, in particular excited states of molecules
interacting with extended solids. Applications: Hot electron induced chemistry at surfaces.
Molecular electronics.

e Large-scale molecular dynamics simulations of the properties of materials. Applications:
Mechanical properties of nanocrystalline metals and metallic glasses.

e Infrequent events simulations and statistical mechanics of systems with long equilibration
times. Applications: Simulations of the shape and functionality of metallic nanoparticles.

COMPUTATIONAL PHYSICS

I have developed and maintain the molecular dynamics program ASAP, which is integrated into
the CAMPOS Atomic Simulation Environment (ASE). ASAP runs on serial and parallel
computers, and has been tested with up to 150 CPUs, where it runs with above 90% parallel
efficiency. | am also involved in the maintenance and development of parts of the ASE. The
CAMPOS programs are available on the Internet from http://www.camd.dtu.dk/Software and are




released under the GNU General Public License or GNU Lesser General Public License. | have
experience with many programming languages, but mostly use C, C++ and Python.

INVITED TALKS AT INTERNATIONAL CONFERENCES

1.

2.

10.

11.

12.

13.

14.

Atomic Scale Simulations of Plastic Deformation, Workshop on Production and
Accumulation of Defects under Cascade Damage Conditions, Roskilde, Denmark, 1998.
Simulations of Mechanics and Structure of Nanomaterials — from Nanoscale to Coarser
Scales, Modelling of Structure andMechanics of Materials from Microscale to Product (19th
Risg International Symposium on Materials Science), Roskilde, Denmark, 1998.
Atomic-scale modeling of the deformation of nanocrystalline metals, Materials Research
Society Fall Meeting, Boston, USA, 1998.

Computer simulations of mechanical deformation of nanocrystalline metals, Fifth National
Congress on Computational Mechanics, Boulder, USA, 1999.

Modelling of dislocation generation and interactions during high-speed deformation of
metals, Third Workshop on High-speed Plastic Deformation. Hiroshima, Japan, 2000.
Dislocations interacting with surfaces and grain boundaries, Sixth US National Congress on
Computational Mechanics. Dearborn, USA, 2001.

Simulations of nanocrystalline metals at the atomics scale. What can we do? What can we
trust? 22nd Risg International Symposium on Materials Science. Roskilde, Denmark, 2001.
Simulations of Nanocrystalline Metals — A maximal hardness, NATO Advanced Research
Workshop on Properties and Applications of Nanocrystalline Alloys Prepared from
Amorphous Precursors (PROSIZE), Bratislava, Slovakia, 2003.

Simulations of Nanocrystalline Metals. IUTAM Symposium on Mesoscopic Dynamics in
Fracture Processes and the Strength of Materials, Osaka, Japan, 2003.

Simulations of nanocrystalline metals and metallic glasses — predicting mechanical
properties using atomic-scale simulations. Auxetics and related materials, Poznan, Poland,
2004.

Atomic-scale modelling of plastic deformation of nanocrystalline copper. Dislocations 2004,
La Colle-sur-Loup, France, 2004.

Atomic-scale modelling of plastic deformation of nanocrystalline metals and metallic glasses.
Plasticity "05, Kauai, HI, USA, 2005.

Atomic-scale modelling of plastic deformation of nanocrystalline metals and metallic glasses.
Seminar on atomistic modelling of Al alloys, Trondheim, Norway, 2005.

Atomic-scale modelling of plastic deformation of metallic glasses and nanocrystalline metals.
International Anniversary Symposium on Molecular Dynamics Simulations, Osaka, Japan,
2005.

OTHER INVITED TALKS

1.

2.

3.

Temperature-accelerated molecular dynamics, JAMS Workshop (Journey Across Multiple
Scales). Villard-de-Lans, France, 2001

Effective Medium theory and dislocation dynamics. International Max Planck Research
School: Theoretical and Computational Materials Science, Stuttgart, Germany, 2003.

The CAMPOS Project: Code gluing with Python. Data exchange with NetCDF. CECAM
Tutorial on Software Solutions for Data Exchange and Code Gluing, Lyon, France, 2003.
The CAMPOS Project: Python as a glue in atomic-scale simulations: Advanced simulation
methods and parallel molecular dynamics. CECAM/ENACTS Workshop on Component
Architectures, Open Standards and Parallel Algorithms for Molecular and Atomistic
Simulations on Large Grids, Supercomputers, Workstations and Clusters, Lyon, France,
2003. Symposium co-organizer.



5. Atomic scale modelling of plastic deformation of metallic glasses and of the shape and

functionality of nanoclusters. Colloquium at the Materialpriifungsanstalt der Universitat
Stuttgart, Germany, 2008.

SCIENTIFIC PAPERS IN INTERNATIONAL JOURNALS

1.

10.

11.

12.

13.

14.

15.

16.

17.

B.S. Clausen, J. Schigtz, L. Grabak, C.V. Ovesen, K.W. Jacobsen, J.K. Ngrskov, and H.
Topsge: Wetting/non-wetting phenomena during catalysis: Evidence from in situ on-line
EXAFS studies of Cu-based catalysts, Topics in Catal. 1, 367 (1994)

L. Olesen, E. Lagsgaard, I. Stensgaard, F. Besenbacher, J.Schigtz, P. Stoltze, K.W. Jacobsen,
and J.K. Ngrskov: Quantized conductance in an atom-sized point contact, Phys.Rev.Lett. 72,
2251 (1994); Reply to Comment, Phys.Rev.Lett. 74, 2147 (1995)

M. Brandbyge, J. Schigtz, M. R. Sagrensen, P. Stoltze, K. W. Jacobsen, J. K. Narskov, L.
Olesen, E. Legsgaard, I. Stensgaard, and F. Besenbacher: Quantized conductance in atom-
sized wires between two metals, Phys. Rev. B 52, 8499 (1995)

J. Schigtz, K. W. Jacobsen, and O. H. Nielsen: Kinematic generation of dislocations, Phil.
Mag. Lett. 72, 245-250 (1995)

J. Schigtz, T. Rasmussen, K. W. Jacobsen, and O. H. Nielsen: Mechanical deformation of
nanocrystalline materials, Phil. Mag. Lett. 74, 339-344 (1996).

J. Schigtz, L. M. Canel, and A. E. Carlsson: Effects of crack tip geometry on dislocation
emission and cleavage: A possible path to enhanced ductility, Phys. Rev. B 55, 6211-6221
(1997).

C. V. Ovesen, B. S. Clausen, J. Schigtz, P. Stoltze, H. Topsge, and J. K Ngrskov: Kinetic
implications of dynamical changes in catalyst morphology during methanol synthesis over
Cu/ZnO catalysts, J. Catal. 168, 133-142 (1997).

J. Schigtz and A. E. Carlsson: Calculation of elastic Green's functions for lattices with
cavities, Phys. Rev. B 56, 2292-2294 (1997).

J. Schigtz, F. D. Di Tolla and K. W. Jacobsen: Softening of nanocrystalline metals at very
small grain sizes, Nature 391, 561-563 (1998).

J. Schigtz, T. Vegge, F. D. Di Tolla and K. W. Jacobsen: Atomic-scale simulations of the
mechanical deformation of nanocrystalline metals, Phys. Rev. B 60, 11971-11983 (1999)
J. Schigtz and A. E. Carlsson: The influence of surface stress on dislocation emission from
sharp and blunt cracks in fcc metals, Philos. Mag. A 80, 69-82 (2000).

J. Schigtz, T. Leffers and B. N. Singh: Dislocation nucleation and vacancy formation during
high-speed deformation of fcc metals, Phil. Mag. Lett. 81, 301-309 (2001).

J. Schigtz, T. Leffers and B. N. Singh: Modeling of dislocation generation and interaction
during high-speed deformation of metals, Radiation Effects and Defects in Solids 157, 193-
300 (2002).

J. Christiansen, K. Morgenstern, J. Schigtz, K. W. Jacobsen, K.-F. Braun, K.-H. Rieder, E.
Leegsgaard, and F. Besenbacher: Atomic-Scale Structure of Dislocations Revealed by
Scanning Tunneling Microscopy and Molecular Dynamics, Phys. Rev. Lett. 88, 206106
(2002).

J. Schigtz and K. W. Jacobsen: A Maximum in the Strength of Nanocrystalline Copper,
Science 301, 1357 (2003).

J. Schigtz: Strain-induced coarsening in nanocrystalline metals under cyclic deformation.
Mater. Sci. Eng. A, 375-377C, 970-974 (2004).

N. P. Bailey, J. Schigtz, and K. W. Jacobsen: Simulation of Cu-Mg Metallic Glass:
Thermodynamics and Structure, Phys. Rev. B 69, 144205 (2004).



18. J. Meier, J. Schigtz, P. Liu, J. K. Ngrskov and U. Stimming: Nano-scale Effects in
Electrochemistry, Chem. Phys. Lett. 390, 440-444 (2004).

19. T. Shimokawa, J. J. Mortensen, J. Schigtz, K. W. Jacobsen: Matching conditions in the
guasicontinuum method: Removal of the error introduced at the interface between the
coarse-grained and fully atomistic region, Phys. Rev. B 69, 214104 (2004).

20. J. Schigtz: Atomic-scale modeling of plastic deformation of nanocrystalline copper, Scripta
Mater. 51, 837-841 (2004).

21. S. L. Frederiksen, K. W. Jacobsen and J. Schigtz: Simulations of Intergranular Fracture in
Nanocrystalline Molybdenum, Acta Materialia 59, 5019-5029 (2004).

22. N. P. Bailey, J. Schigtz, and K. W. Jacobsen: Atomistic Simulations of Cu-Mg Metallic
Glasses: Mechanical Properties, Mater. Sci. Eng. A 387-389, 996-1000 (2004).

23. N. P. Bailey, J. Schigtz, and K. W. Jacobsen: Atomistic Simulation study of the shear-bands
deformation mechanism in Mg-Cu metallic glasses, Phys. Rev. B 73, 064108 (2006).

24. J. Engbak, J. Schigtz, B. Dahl-Madsen, and S. Horch, Atomic structure of screw dislocations
intersecting the Au(111) surface: A combined scanning tunneling microscopy and molecular
dynamics study, Phys. Rev. B 74, 195434 (2006).

25. N. P. Bailey, J. Schigtz, A. Lemaitre, and K. W. Jacobsen: Avalanche Size Scaling in Sheared
Three-Dimensional Amorphous Solids, Phys. Rev. Lett. 98, 095501 (2007).

26. A. Paduraru, A. Kenoufi, N. P. Bailey and J. Schigtz, An Interatomic Potential for Studying
CuZr Bulk Metallic Glasses, Adv. Eng. Mater. 9, 505 (2007).

27. R. B. Godiksen, Z. T. Trautt, M. Upmanyu, J. Schigtz, D. J. Jensen and S. Schmidt:
Simulations of Boundary Migration during Recrystallisation using Molecular Dynamics,
Acta Mater. 55, 6383-6391 (2007).

28. J. Gavnholt and J. Schigtz: The structure and reactivity of Ruthenium nanoparticles, Phys.
Rev. B 77, 035404 (2008).

29. J. Gavnholt, T. Olsen, M. Engelund and J. Schigtz: Delta self-consistent field method to
obtain potential energy surfaces of excited molecules on surfaces, Phys. Rev. B 78, 075441
(2008).

OTHER PUBLICATIONS (PERSPECTIVES, NEWS & VIEWS)

1. K. W. Jacobsen and J. Schigtz: Nanoscale plasticity, Nature Materials 1, 15-16 (2002) (News
& Views).

2. J. B. Bilde-Sgrensen and J. Schigtz: Nanocrystals Get Twins, Science 300, 1244 (2003)
(Perspective).

CONFERENCE PROCEEDINGS

1. Schigtz, A. E. Carlsson, L. M. Canel, and Robb Thomson: Effect of crack blunting on
subsequent crack propagation, in “Fracture - Instability Dynamics, Scaling, and
Ductile/Brittle Behavior” edited by R. L. Blumberg Selinger et al., Mater. Res. Soc. Symp.
Proc. 409, 95-100 (1996).

2. J. Schigtz, T. Vegge, F. D. Di Tolla and K. W. Jacobsen: Simulations of mechanics and
structure of nanomaterials - from nanoscale to coarser scales, In J. V. Carstensen, T. Leffers,
T. Lorentzen, O. B. Pedersen, B. F. Sgrensen and G. Winther: “Modelling of Structure and
Mechanics of Materials from Microscale to Product”, Proceedings of the 19th Risg
International Symposium on Materials Science, pp. 133-148 (1998).

3. J. Schigtz, T. Vegge and K. W. Jacobsen: Atomic-scale modeling of the deformation of
nanocrystalline metals, in “Multiscale Modelling of Materials”, edited by V. V. Bulatov, T.



Diaz de la Rubia, R. Phillips, E. Kaxiras and N. Ghoniem, Mater. Res. Soc. Symp. Proc. 538,
299-308 (1999).

J. Schigtz: Simulations of nanocrystalline metals at the atomic scale. What can we do? What
can we trust?, in “Proceedings of the 22nd Risg International Symposium on Materials
Science: Science of Metastable and Nanocrystalline Alloys - Structure, Properties and
Modelling”, edited by A. R. Dinesen et al., pp. 127-139 (2001).

J. Schigtz and S. L. Frederiksen: Competing deformation mechanisms in nanocrystalline
metals, in "IUTAM Symposium on Mesoscopic Dynamics of Fracture Processes and
Materials Strength™ (Proceeding of the IUTAM Symposium held in Osaka, Japan, 6-11 July
2003) edited by H. Kitagawa and Y. Shibutani (Kluwer, Dordrecht, 2004).

T. Shimokawa, J. Schigtz, J. J. Mortensen and K. W. Jacobsen: Seamless Coupling of
Atomistic and Continuum Fields in the Quasicontinuum Method Proceedings of the 2nd
International Conference on Multiscale Materials Modelling, edited by Nasr M. Ghoniem, pp.
469-471 (2004).

G. Kaat, O. Andersen, L. Jensen and J. Schigtz: Intrinsic defect diffusion in FZ silicon during
crystal growth, Proceedings of the Nordic COMSOL Conference 2006 Copenhagen, edited
by L. Gregersen, COMSOL, Lyngby, Denmark, pp. 111-115 (2006).

P. Viscor, O. Andersen, T. Clausen, P. Ellsmore, L. Jensen and J. Schigtz: EIS
Characterization of Ultra High Purity, Float Zone Single Crystal Silicon, accepted, to be
published in ECS Transactions - Honolulu, HI, volume 13 of High Purity Silicon 10.

PUBLICATIONS IN NEWSLETTERS AND POPULAR JOURNALS (NOT PEER REVIEWED)

1.

2.

3.

K. W. Jacobsen, J. Schigtz and O. H. Nielsen: Smeltning af mesoskopiske klynger (English
title: Melting of mesoscopic clusters). Kvant 4(1), 3 (1993). In Danish.

J. Schigtz and T. Vegge: Computer simulations of the mechanical properties of metals,
Science Progress 82, 313-325 (1999).

J. J. Mortensen, J. Schigtz and K. W. Jacobsen: The Quasicontinuum Method Revisited.
SIMU Newsletter, Issue 4, p. 119 (2002).

CHAPTERS IN BOOKS

1.

2.

J. Schigtz: The deformation of nanocrystalline metals: a molecular dynamics approach. In P.
Klimanek and M. Seefeldt: Simulationstechniken in der Matrialwissenschaft. Technische
Universitat Bergakademie Freiberg, p. 135. (1999).

J. Schigtz: Tilstandsdiagrammer (English title: Phase diagrams). Chapter A10 of
Materialebogen (The Materials Book), Nyt Teknisk Forlag, Copenhagen (2008).



