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EDUCATION:       
 
1982 
Thesis Title: 
 
1978 

 
Major Field:  Structural, Continuum and Computational Mechanics 
Topics in Constitutive Theory of Inelastic Solids 
(Thesis Advisor: E.P. Popov) 
Civil Engineering 

 
Ph.D. 

 
 

M.S. 

 
University of California, Berkeley, USA 
 
 
University of California, Berkeley, USA 

1977 Civil Engineering B.S. Polytechnic  University, Madrid, Spain 
  

CURRENT PROFESSIONAL EXPERIENCE: 
 
2016 - Present 
 
2013 - Present 

 
Bonn Research Chair 
 
Frank and Ora Lee Marble Professor of Aeronautics and Mechanical 
Engineering  

 
Institute for Applied Mathematics 
Bonn University, Germany 
California Institute of Technology, USA 

PREVIOUS PROFESSIONAL EXPERIENCE: 
 
2004-2013 

 
Dotty and Dick Hayman Professor of Aeronautics and Mechanical 
Engineering  

 
California Institute of Technology, USA 

1995-2004 Professor of Aeronautics and Mechanical Engineering  California Institute of Technology, USA 
1987-1995 Professor of Engineering  Brown University, USA 
1987-1990 
1984-1987 
1983-1984 
 
 
1982-1983 

Associate Professor  of Engineering 
Assistant Professor of Engineering 
Research Scientist 
 
 
Postdoctoral Fellow   

Brown University, USA 
Brown University, USA 
Ministry of Public Works, Madrid Spain 
Computational Hydrodynamics Program,  
Department of Coasts and Harbors 
Ministry of Public Works, Madrid, Spain 
Department of Mathematics 

FELLOWSHIPS AND HONORS: 
 
2019 
2019 
2018 
2016 
2015 
2014 
2011 
2010 
2008 
2007 
2002 
2002 
2000 
1998 
1995-1996 
1994-1995 
1977-1978 
 

 
John von Neumann Medal, US Association for Computational Mechanics (USACM) 
Doctorate Honoris Causa, Polytechnic University of Madrid (UPM) 
Inducted, UC Berkeley Academy of Distinguished Civil and Environmental Alumni  
Journal of the Mechanics and Physics of Solids (JMPS) 60th Birthday Special Volume 
Timoshenko Medal, American Society of Mechanical Engineers (ASME) 
IUTAM Symposium in honour of 60th Birthday, Burg Schnellenberg (Germany) 
Zienkiewicz Prize of the Spanish Association for Numerical Methods in Engineering (SEMNI) 
Hans Fischer Senior Fellowship, Institute for Advanced Study, Tech. U. Munich (Germany) 
Rodney Hill Prize, International Union of Theoretical and Applied Mechanics (IUTAM) 
USACM Computational Structural Mechanics Award (USACM) 
Computational Mechanics Award for Research (IACM) 
Humboldt Research Award for Senior U.S. Scientists, A. von Humboldt Stiftung (Germany) 
ISI Highly Cited Researchers Award, Web of Science 
Southwest Mechanics Lecture Series (USA) 
Midwest Mechanics Seminar (USA) 
Sherman Fairchild Distinguished Scholar, California Institute of Technology 
Fulbright Scholarship, University of California, Berkeley 
 

ACADEMY MEMBERSHIP: 
 
2013 
2007 
1999 

 
Elected Member of the U.S. National Academy of Engineering (NAE) 
Elected Fellow of the American Academy of Arts & Sciences (AAAS) 
Corresponding Member, Spanish Academy of Engineering 
 

 

SOCIETY MEMBERSHIP: 
 
2008 
 
2002 
1999 
1997   

 
Founding member, Activity Group on Mathematical Aspects of Materials Science,   
U.S. Society for Industrial and Applied Mathematics (SIAM) 
Fellow of the International Association for Computational Mechanics (IACM) 
Founding member, Spanish Society of Numerical Methods in Engr. (SEMNI)  
Fellow, U.S. Association for Computational Mechanics USACM 
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EDITORIAL BOARDS – Past and Present 
 
2002 – 2008 
1999 
1999 
1996 
1996 
1996 
1996 
1990-1991 

 
International Journal of Non Linear Mechanics, Editor 
Archive for Rational Mechanics and Analysis, Advisory Editor 
Computer Methods in Applied Mechanics and Engineering, Editorial Board 
Modeling and Simulation in Materials Science and Engineering, Editorial Board 
Journal of Mechanics and Physics of Solids, Editorial Board  
International Journal for Numerical Methods in Engineering, Associate Editor              
Journal of Applied Mechanics, ASME, Editorial Board 
Journal of the Engineering Mechanics Division, ASCE, Associate Editor              

 
  

 

COMMITTEES AND ACADEMY MEMBERSHIPS  –  Past & Present: Status 
 
2018 – 
2014 – 2017 
2010 – 2012 
 
2008 – 2009 
 
2008 
2007 
2006 – 2013 
2006 – 2009 
2008 – 
2004 – 2006 
2004 – 2006 
2004 – 2008 
2002 – 2007 
2000 – 2008  
1990 – 1992 
1994 
 
1991    

 
U.S. National Academy of Engineering, (NAE): Section 10 
U.S. National Academy of Engineering, (NAE): Section 10 
U.S. National Academy Sciences (NAS): Committee on Opportunities in Protection 
Materials Science and Technology for Future Army Applications 
Lawrence Livermore National Laboratory (LLNL): Chemistry, Materials Earth and Life 
Sciences Directorate Review Panel  
Activity Group on Mathematical Aspects of Materials Science 
Committee for the Evaluation of  QMU (NRC) 
Engineering Directorate, Predictive Science Panel (LLNL) 
Engineering Directorate Review Committee (SNL) 
Engineering Sciences External Review Panel (LLNL) 
T-Division Review Committee (LANL) 
ESA Division Review Committee (LANL) 
Engineering Directorate Review Committee (LLNL) 
University of California Science & Technology Panel (UC S&T) 
U.S. Assoc. Computational Mechanics, Executive Committee (USACM) 
Computational Mechanics Committee of the ASCE/EMD (ASCE/EMD) 
Committee on Application of Expert Systems to Materials Selection  
During Structural Design (NRC) 
Office of Naval Research, Opportunities in Solid and Fluid Mechanics, National 
Research Council (ONR) 

 
Chair 
Vice Chair    
Member 
 
Member  
 
Co-founder 
Member 
Panel Member 
Member 
Member 
Member  
Member 
Member 
Member 
Member-at-large 
Chairman 
Panel Member 
 
Co-organizer 
 

   
SYNERGISTIC ACTIVTIES: Status 

 
2008 – 2013 

 
Caltech’s DoE/PSAAP Center for the Predictive Modeling and Simulation of High 
Energy Dynamic Response of Materials  

 
Director                           

PRINCIPAL ORGANISER OF SCIENTIFIC MEETINGS: 
 
2008     
1993 
 
 

 
SIAM Conf. Math. Aspects of Materials Science, Philadelphia (USA) with S. Müller. 
IUTAM Symposium Computational Mechanics of Materials, Providence, RI 
(USA), with C.F. Shih. 
 

RECENT INSTITUTIONAL RESPONSIBILITIES: 
 
2012 - 2016            Caltech Faculty Board, Elected Faculty Representative 
 
  
THESIS ADVISOR AND POSTGRADUATE-SCHOLAR SPONSOR: 
Doctoral students graduated in the past five years with current affiliation 
 
William Schill 
Arnold Durel Deffo 
Dingyi Sun 
Trenton Kirchdoerfer 
Brandon Runnels 
Xin Wang 
Stefanie Heyden 
Landry Fokoua Djodom 

 
Postdoc, Livermore National Lab, USA 
Asst. Prof., Cal Poly, San Luis Obispo,CA         
Posrtdoc, Brown University, RI, USA 
Postdoc, Livermore National Lab, USA 
Asst Prof, Univ, Colorado 
Asst Prof. Univ. Colorado 
Postdoc, Univ. Bonn, Germany 
Researcher, Exelon Corp, USA 
 

 
PhD 2019 
PhD 2018 
PhD 2018 
PhD 2017 
PhD 2015 
PhD 2015 
PhD 2014 
PhD 2013 
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Post-doctoral scholars mentored in the past five years with current affiliation  

   
Manav Manav 
Juan Pedro Mendez Granado 
Hossein Salahshoor Pirsoltan 
Mauricio Ponga  

Postdoc, Caltech, USA 
Postdoc, Sandia National Lab, USA 
Postdoc, Caltech, USA 
Asst. Prof, Univ. British Columbia 

Pasadena, CA 
Sandia, NM 
Pasadena, CA 
Vancouver, BC 

Amuthan Ramabathiran Asst Prof. Indian Inst. Tech. Bombay, India 
Xingsheng Sun 
Kevin Guanyuan Wang 

Postdoc, Caltech, USA 
Asst. Prof. Virginia Tech 

Pasadena, CA 
Blacksburg, VA 

   
 

INVITED AND PLENARY LECTURES: Venue: 
 
 
2019 
 
2019 
 
2019 
2019 
 
2019 
2019 
 
2018 
2018 
2018 
2017 
2017 
2017 
2017 
2017 
2017 
2017 
2016 
2016 
2016 
2016 
2015 

 
 
Plenary Lecture, COMPLAS XV International Conference on Computational Plasticity, 
Fundamentals and Applications  
Plenary Lecture, First Colloquium of the Spanish Theoretical and Applied Mechanics Society 
(STAMS) 
Invited Lecture, Century Fracture Mechanics Summit (CFMS) 
Invited Lecture, UC3M EUROMECH Colloquium Damage and Failure of Engineering Materials 
under Extreme Loading Conditions 
Invited Lecture, 2nd International Workshop of the SFB 986 
Invited Lecture, USACM Thematic Conference on Uncertainty Quantification in Solid and 
Structural Materials Modeling. 
Plenary Lecture, WCCMXIII and PANACM II 13th World Congress in Computational Mechanics 
Keynote Lecture, SES 2018, 55th Annual Technical Meeting 
Plenary Lecture, EUROMECH, Colloquium 601 Micromechanics of Defects in Crystalline 
Invited Lecture, IUTAM Symposium on Size Effects in Microstructure and Damage Evolution 
Plenary Lecture, ECCOMAS, Computational Modeling of Complex Materials Across the Scales 
Plenary Lecture, COMPLAS XIV, International Conference on Computational Plasticity 
Invited Workshop Lecture, Institute for Mathematics and its Applications, Univ. Minnesota 
Invited Lecture, ICF14 14th International Conference on Fracture 
Invited Lecture, Society of Engineering Science (SES) 54th Annual Meeting, Northeastern Univ. 
Invited Seminar Lecture, University of San Diego, Department of Structural Engineering 
Invited Seminar Lecture, Columbia University, Aerospace Engineering and Mechanics 
Invited Lecture, 24th International Congress of Theoretical and Applied Mechanics (ICTAM 2016) 
Invited Lecture, Advances in the Mathematical Analysis of Materials Defects in Elastic Solids 
Invited Lecture, Banff International Research Center (BIRS), Workshop on Variational Fracture 
Plenary Lecture, Numerical treatment of differential and differential-algebraic equations 
(NUMDIFF-14) Conference 

 
 
Barcelona, Spain 
 
Madrid, Spain 
 
Singapore 
Madrid, Spain 
 
Hamburg, Germany 
Univ. Penn, PA, USA 
 
New York, NY 
Madrid, Spain 
Seville, Spain 
DTU, Denmark 
Paris, France 
Barcelona, Spain 
Minneapolis, MN 
Rhodes, Greece 
Boston, MA 
La Jolla, CA 
New York, NY 
Montréal, Canada 
Sissa, Trieste, Italy 
Banff,  Alberta, BC 
Martin-LutherUniversitat Halle-
Wittenberg, Amsterdam 

   
   
 
 
 
 
 
2015 

 
 
 
 
 
Plenary Lecture, 13th International Conference on Computational Plasticity, Fundamentals and 
Applications, COMPLAS XIII 

 
 
 
 
 
Barcelona, Spain 

2015 Plenary Lecture, International Conference on Computational Modeling of Fracture and Failure of 
Materials and Structures (CFRAC) 

Paris, France 

2014 Invited Lecture, 2014 Fall MRS (Materials Research Society) Meeting  Boston, MA 
2014 Plenary Lecture, 11th World Congress on Computational Mechanics, WCCM XI, “Modeling and 

simulation of fracture and fragmentation 
Barcelona, Spain 

2014 Invited Lecture, Symposium on New Developments in Defects Mechanics, “Optimal scaling laws 
in ductile fracture” 

UCSD, La Jolla, CA 

2013 Plenary Lecture, IUTAM Symposium on “Materials and Interfaces under high strain rate and large 
deformation” 

Metz, France 

2013 Plenary Lecture, “V International Conference on Coupled Problems in Science and Engineering 
(COUPLED PROBLEMS 2013) – A Conference Celebrating the 60th Birthday of Eugenio Oñate 

Ibiza, Spain 

2013 Invited Lecture, ERC Workshop on  “Variational Views in Mechanics and Materials” Pavia, Italy 
2013 Invited Lecture, Banff International Research Station for Mathematical Innovation and Discovery 

(BIRS),  workshop on Mathematics and Mechanics in the search of new Materials 
Banff, Canada 

2013 Plenary Lecture, 12th International Conference on Computational Plasticity, Fundamentals and 
Applications (COMPLAS XII) 

Barcelona, Spain 
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2013 Invited Lecture, PIRE Workshop on Evolution Problems for Material Defects Sissa, Italy 
2012 Plenary Lecture, ECCOMAS 2012, European Congress on Computational Methods in Applied 

Sciences and Engineering  
Vienna, Austria 

2012 “Optimal-transportation mesh-free (OTM) methods for the simulation of solids and fluid flows,” 
Invited Lecture, 23rd International Congress of Theoretical and Applied Mechanics 

Beijing, China 

2012 “Optimal transportation and variational methods in computational mechanics,” Plenary Lecture, 
European Solids Mechanics Conference, ESMC2012 

Gratz, Austria 

2012 Invited Talk, International Conference “Variational Problems with Multiple Scales” Otranto, Italy 
2011 “Model-based Rigorous Uncertainty Quantification In Complex Systems” Invited Lecture, SES 

2011 Annual Technical Conference, Erigen Medal Symposium in Honor of Professor Ares Rosakis 
Northwestern University 

2011 “Model-Based Rigorous Uncertainty Quantification in Complex Systems” Plenary Lecture, 
COMPLAS, XI International Conference on Computational Plasticity Fundamental and 
Applications 

Barcelona, Spain 

2011 "Line Tension as the Dilute Limit of Discrete Dislocations" Invited Lecture, M.P. Ariza and M. 
Ortiz, "7th International Congress on Industrial and Applied Mathematics (ICIAM11) 

Vancouver, Canada 

2011 "The Dilute Limit of Discrete Dislocations: Application to Dislocation Junctions" Invited Lecture, 
M. P. Ariza and Michael Ortiz; 5th International Symposium on Defect and Material Mechanics 
(ISDMM11)  

University of Seville, Spain 

2011 "Multiscale models of metal plasticity" Lecture I: Experimental and continuum thermodynamics 
basis; Invited Lecture Series, Sixth Summer School in Analysis and Applied Mathematics  

Rome, Italy 

2011 "Multiscale models of metal plasticity" Lecture II: Energetics of dislocations; Invited Lecture 
Series, Sixth Summer School in Analysis and Applied Mathematics  

Rome, Italy 

2011 "Multiscale models of metal plasticity" Lecture III: Dilute dislocations and the line tension model; 
Invited Lecture Series, Sixth Summer School in Analysis and Applied Mathematics  

Rome, Italy 

2011 "Multiscale models of metal plasticity" Lecture IV: Kinetics and work hardening; Invited Lecture 
Series, Sixth Summer School in Analysis and Applied Mathematics 

Rome, Italy 

2011 “Model-Based Rigorous Uncertainty Quantification in Complex Systems” Plenary Lecture, 
Congress on Numerical Methods in Engineering – CMNE|2011 

University of Coimbra, Portugal 

2011 “Multiscale Analysis as an Approximation Scheme” Plenary Lecture, SRC Simulation Technology University of Stuttgart, Germany 
2011 "Variational models of dynamic fracture" Invited Lecture, Mini-Workshop on Mathematical 

Models, Analysis and Numerical Methods for Dynamic Fracture Mathematisches 
Forschungsinstitut 

Oberwolfach, Germany 

2011 "Predictive Modeling and Simulation of the Dynamic Response of Materials at Caltech" Invited 
Lecture, Beijing University of Aeronautics and Astronautics (BUAA) School of Jet Propulsion 

Beijing, CHINA 

2010 "Model-Based Rigorous Uncertainty Quantification in Complex Systems" Invited Plenary Lecture, 
MECOM Del Bicentenario 2010, IX Argentinean Congress on Computational Mechanics 

Buenos Aires, Argentina 

2010 "Multiscale Analysis as a (Lossless) Approximation Scheme" Invited Plenary Lecture, MMM2010, 
Fifth International Conference on Multiscale Materials Modeling 

Freiburg, Germany 

2010 "Model-Based Rigorous Uncertainty Quantification in Complex Systems" Invited Lecture, Applied 
Mathematics Seminar, Warwick Mathematics Seminar 

Warwick Mathematics Institute 

2010 "Optimal Transportation Meshfree Approximation Schemes for Fluid and Plastic Flows" 
Distinguished Lecture Series in Structural Mechanics, The Civil & Environmental Engineering 
Department 

UCLA, Los Angeles, CA 

2010 "Shock-Induced sub-grain microstructures in energetic polycrystals" Invited Lecture, TMS 2010 
139th Annual Meeting, Washington State Convention & Trade Center  

Seattle, WA 

2010 "Dislocations in graphene" Invited Lecture, Symposium on Multiscale Dislocation Dynamics  UCSD, La Jolla, CA 
2009 "Optimal-Transportation Meshfree Approximation Schemes for Fluid and Plastic Flows" Invited 

Lecture, Institut für Baustatik und Baudynamik 
Universität Stuttgart, 

2009 "Dislocation in graphene" Invited Lecture, Workshop on PDEs and Materials Oberwolfach, Germany 
2009 "Optimal-Transportation Meshfree Approximation Schemes for Fluid and Plastic Flows" Invited 

Lecture, COMPLAS X 
Barcelona, Spain 

2009 "Multiscale Modeling of High Energetic Materials under Impact Loads" Invited Lecture, 
USNCCM X 

Columbus, OH 

2009 "Can Complex Material Behavior be Predicted" Invited Lecture, Krell Institute 2009 Annual 
Conference, DoE NNSA Stockpile Stewardship Graduate Fellowship Program Meeting 

Washington, DC 

2009 "Multiscale Modeling of Energetic Materials" Invited Lecture, New Frontiers in the Mathematics 
of Solids Multiscale Models in Solid Mechanics 

Oxford University, UK 

2009 "Energy-stepping integrators in Lagrangian mechanics" Structured Integrators Workshop Caltech, Pasadena, CA 
2008 "Multiscale modeling of materials: Linking microstructure and macroscopic behavior" Invited 

Lecture, Seminarios Interuniversitarios de Mecanica y Materiales 
Barcelona, Zaragoza, Seville, 
Spain 

2008 "Minimum principles for characterizing the trajectories and microstructural evolution of dissipative 
systems" Invited Lecture, SES 

Champagne, IL 

2008 "Multiscale models of metal plasticity: Part I: Dislocation dynamics to crystal plasticity" Invited 
Lecture, MULTIMAT closing meeting 

Bonn, Germany 

2008 "Multiscale models of metal plasticity: Part II: Crystal plasticity to subgrain microstructures" Bonn, Germany 
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Invited Lecture, MULTIMAT closing meeting 
2008 "Nonconvex Plasticity and Microstructure" Rodney Hill Prize Plenary Lecture, 22nd International 

Congress of Theoretical and Applied Mechanics 
Adelaide, Australia 

2008 "Nonconvex Plasticity and Microstructure" Invited Lecture, 8th World Congress on Computational 
Mechanics 

Venezia, Italy 

2008 "Electronic-structure calculations at macroscopic scales" Opening Plenary Lecture, 8th World 
Congress on Computational Mechanics 

Venezia, Italy 

2008 "Quasi-Continuum Density Functional Theory" Invited Lecture, 8th World Congress on 
Computational Mechanics 

Venezia, Italy 

2008 "Minimum principles for characterizing the trajectories and microstructural evolution of dissipative 
systems" Invited Lecture, Geometric Analysis, Elasticity and PDEs 

Edinburgh 

2008 "Discrete Dislocation Dynamics" Invited Lecture, Symposium on Multiscale Dislocation Dynamics UCSD, La Jolla, CA 
2007 "Electronic-structure calculations at macroscopic scales" Lecture, Material Theories Workshop Oberwolfach, Germany 
2007 "Electronic-structure calculations at macroscopic scales" Plenary Lecture, Complas IX 

International Conference on Computational Plasticity, Fundamentals and Applications, 
International Center for Numerical Methods in Engineering (CIMNE) 

Barcelona, Spain 

2007 "Electronic-structure calculations at macroscopic scales" Plenary Lecture, BAMC 2007, 49th 
British Applied Mathematics Colloquium 

University of Bristol, UK 

2007 "Prediction and Multiscale Modeling of Corrosion and Wear", Plenary Lecture, 17th US Army 
Symposium on Solid Mechanics 

Baltimore, MD 

2007 "Energy-Dissipation Functionals in Fracture Mechanics", Lecture, Analysis and Numerics for 
Rate-Independent Processes Workshop 

Oberwolfach, Germany 

2006 "Diamonds: Finite-Element/Discrete Mechanics Schemes with Guaranteed Optimal Convergence", 
Plenary Lecture, International Conference on Multifield Problems 

University of Stuttgart, Germany 

2006 "Multiscale Modeling of Materials. Part I: Dislocation Structures to polycyrstals", Invited Lecture, 
Calculus of Variations and Partial Differential Equations Workshop, Centro di Ricerca Matematica 
Ennio de Giori, Scuola Normale Superiore 

Pisa, Italy 

2006 "Multiscale Modeling of Materials. Part II: Dislocation Structures to polycyrstals", Invited Lecture, 
Calculus of Variations and Partial Differential Equations Workshop, Centro di Ricerca Matematica 
Ennio de Giori, Scuola Normale Superiore 

Pisa, Italy 

2006 "Multiscale Modeling of Materials. Part III: Discrete to Continuum", Invited Lecture, Calculus of 
Variations and Partial Differential Equations Workshop, Centro di Ricerca Matematica Ennio de 
Giori, Scuola Normale Superiore 

Pisa, Italy 

2006 "Effect of Blast Loads on Reinforced Steel Plates & Shells", Invited Lecture, Materials & 
Structures for Advanced Ship Protection Workshop, Harbourtowne 

Harbourtowne, St. Michaels, MD 

2006 "Discrete Differential Calculus and Analysis for Incompressible Elasticity", Keynote Lecture, 
WCCM VII - 7th World Congress on Computational Mechanics 

Los Angeles, California 

2006 "Multiscale Modeling of Materials: A Challenge in Predictive Science", Invited Lecture, The 
Stanford S. and Beverly P. Penner Distinguished Lectures in the Aerospace & Mechanical 
Engineering Sciences 

University of California, San 
Diego 

2005 "Analysis and Computation of Microstructures in Finite Plasticity", Mini-Workshop, Organizer 
and Speaker 

Oberwolfach, Germany 

2005 "Mixed Continuum Atomistic Methods in Nanomechanics", Keynote Lecture, International 
Conference on Micromechanics and Microstructure Evolution: Modeling, Simulation and 
Experiments 

Madrid, Spain 

2005 "Multi-Scale Problems: Modelling Analysis and Applications", Invited Lecture, Bath Institute for 
Complex Systems 

University of Bath 

2005 "Multiscale Modeling of Materials: Linking Microstructure and Macroscopic Behavior", Keynote 
Lecture, COMPLAS 2005, VIII International Conference on Computational Plasticity 

Barcelona, Spain 

2005 "Multiscale Modeling of Materials: Linking Microstructure and Macroscopic Behavior", Semi-
Plenary Lecture, USNCCM8 Conference 

Austin, TX 

2005 "Multiscale Modeling of Materials: Microstructure and Macroscopic Behavior", Seminar University of Kaiserslautern, 
Germany 

2005 "Linking microstructure and macroscopic behavior", Seminar, Politecnico di Milano, Dipartimento 
di Ingegneria Strutturale 

Milano, Italy 

2005 "Multiscale problems in crystal plasticity", Seminar, Politecnico di Milano, Dipartimento di 
Matematica 

Milano, Italy 

2005 "Subdivision Shells ", Keynote Lecture (Fehmi Cirak, Michael Ortiz), Fifth International 
Conference on Computation of Shell & Spatial Structures 

Salzburg, Austria 

2005 "Multiscale Models of Materials: Linking Microstructure and Macroscopic Behavior", P/T 
Colloquium 

Los Alamos National Laboratory 

2005 "Multiscale Models of Materials: Linking Microstructure and Macroscopic Behavior", Plenary 
Lecture, SIAM Conference on Computational Science & Engineering 

Orlando, FL 

2004 "A Three-Dimensional Multi-Phase field Model of Dislocation Dynamics and Plasticity in 
Crystals", Invited Lecture (M. Ortiz and M. P. Ariza), MRS Fall Conference 

Boston, MA 
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2004 "Statistical Treatments of Deformation in Polycrytals", Keynote Lecture, Second International 
Conference on Multiscale Materials Modelling (MMM-II) 

UCLA 

2004 "Continuum Models of Dislocation Dynamics and Dislocation Structures", Invited Lecture, 
Gordon Research Conference on Physical Metallurgy 

The Holderness School, 
Plymouth, NH 

2004 "An Overview of Variational Integrators", by A. Lew, M. West, J. Marsden and M. Ortiz, Thomas 
J. R. Hughes' 60th Birthday Conference 

Rice University 

2004 "Multiscale modeling of the iron bcc to hcp martensitic phase transformation", by Kyle J. 
Caspersen, Emily Carter, Adrian Lew and Michael Ortiz, American Physical Society Spring 
Meeting, Ohio University 

Athens, OH 

2004 "Capturing the Singular Sets of Solids", Invited Talk, Joint Mechanics & Computaton - Materials 
Science and Engineering Colloquium, Stanford University 

Stanford 

2004 "Dislocation Patterns and the Deformation of Metals", by M. Koslowski, A. Cuitino, M. Ortiz, R. 
LeSar, R. Thomson, presentated at the 2004 TMS Annual Meeting and Exhibition 

Charlotte, North Carolina 

2004 "The CSEM Multiprocessor Computing Facility", by Jarek Knap, Group meeting presentation, 
Caltech 

Pasadena, CA 

2004 "The Case for a Space Science and Technology Initiative", Presentation to the E&AS Visiting 
Committee, Caltech 

Pasadena, CA 

2003 "Shells and Membranes: Grace under Pressure", Presentation at the GALCIT 75th Anniversary 
Celebration, Caltech 

Pasadena, CA 

2003 "Mixed Continuum/Atomistic Models: The Quasicontinuum Method", Invited Lecture, AHPCRC 
Workshop on the Mechanical Behavior of Materials from Atoms to Structures 

UMN 

2003 "State and Future Perspectives in Computational Mechanics of Materials and Structures", Invited 
Speaker, Commas Graduation Ceremony 

University of Stuttgart 

2003 MURI on Engineered Microstructural Complexity in Ferroelectric Devices, Program review, 
Caltech 

Pasadena, CA 

2003 "Variational Methods in Dislocation Dynamics", Workshop on PDEs and Materials Oberwolfach, Germany 
2003 "Variational Problems in Mechanics and the Link between Microstructure and Macroscopic 

Behavior ", Fifth International Conference on Industrial and Applied Mathematics 
Sydney, Australia 

2003 "The Mechanics of Viral DNA Packaging", Physical Chemistry Seminar, UCLA Los Angeles, CA 
2003 "The Mechanics of Viral DNA Packaging", Solid Mechanics Seminar, Caltech Pasadena, CA 
2003 "Mixed Continuum/Atomistic Model: The Quasicontinuum Method", Plenary Lecture, 7th 

Computational Plasticity Conference 
Barcelona, Spain 

2002 "Discrete Dynamics and Variational Integrators", Plenary Lecture, 5th World Congress on 
Computational Mechanics 

Vienna, Austria 

2002 "Non-Convex Plasticity and Dislocation Structures", Plenary Lecture, 2002 GAMM Annual 
Meeting 

Augsburg, Germany 

2001 "An Exactly Solvable Phase-Field Model of Dislocation Dynamics" 
Workshop on Multiscale Modeling 

Bodega Bay, California 

2001 "Delamination of Compressed Thin Films" Workshop on Material Interfaces and Geometrically-
Based Motions IPAM/UCLA 

Los Angeles, California 

2000 "Microstructure Development and Evolution in Plasticity" Vienna Summer School on 
Microstructures  

Vienna, Austria 

2000 "Subdivision Elements for Thin-Film Analysis" ECCOMAS 2000 Barcelona, Spain 
2000 "Cohesive Models of Fracture" Solid Mechanics at the Turn of the Millennium Providence Rhode Island 
2000 "The Effect of Elastic Stresses and Crystallographic Slip on Island Growth in Thin Films" Invited 

Lecture, 3rd SIAM Conference on Mathematical Aspect of Materials Science  
Philadelphia, PA 

   
 

 

PUBLICATIONS AND CITATIONS  (as of December 2018)   
 

Career total of 344 articles indexed in the Web of Science Core Collection, 15, 350 citations (excluding self-citations), h-index 64.  
Refereed Journal Publications: http://www.ortiz.caltech.edu/publications/index.html 
 
BIBLIOGRAPHY (papers listed in ISI Web of Science) 
 
1. Ortiz M, Popov EP. Plain Concrete as a Composite Material. Mech Mater. 1982;1:139-50. 
2. Ortiz M, Popov EP. A Statistical-Theory of Polycrystalline Plasticity. P Roy Soc Lond a Mat. 1982;379(1777):439-58. 
3. Ortiz M, Popov EP. A Physical Model for the Inelasticity of Concrete. P Roy Soc Lond a Mat. 1982;383(1784):101-25. 
4. Ortiz M, Popov EP. Distortional Hardening Rules for Metal Plasticity. J Eng Mech-Asce. 1983;109(4):1042-57. 
5. Pinsky PM, Ortiz M, Taylor RL. Operator Split Methods in the Numerical-Solution of the Finite Deformation Elastoplastic  

Dynamic Problem. Comput Struct. 1983;17(3):345-59. 
6. Ortiz M. A Variational Formulation for Convection-Diffusion Problems. Int J Eng Sci. 1985;23(7):717-31. 
7. Ortiz M. A Constitutive Theory for the Inelastic Behavior of Concrete. Mech Mater. 1985;4(1):67-93. 
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8. Ortiz M, Popov EP. Accuracy and Stability of Integration Algorithms for Elastoplastic Constitutive Relations. Int J Numer  
Meth Eng. 1985;21(9):1561-76. 

9. Simo JC, Ortiz M. A Unified Approach to Finite Deformation Elastoplastic Analysis Based on the Use of Hyperelastic  
Constitutive-Equations. Comput Method Appl M. 1985;49(2):221-45. 

10. Ortiz M. A Note on Energy-Conservation and Stability of Nonlinear Time-Stepping Algorithms. Comput Struct. 1986;24(1):167-8. 
11. Ortiz M, Nouromid B. Unconditionally Stable Concurrent Procedures for Transient Finite-Element Analysis. Comput Method Appl  

M. 1986;58(2):151-74. 
12. Ortiz M, Simo JC. An Analysis of a New Class of Integration Algorithms for Elastoplastic Constitutive Relations. Int J Numer  

Meth Eng. 1986;23(3):353-66. 
13. Molinari A, Ortiz M. Global Viscoelastic Behavior of Heterogeneous Thermoelastic Materials. Int J Solids Struct. 1987; 

23(9):1285-300. 
14. Ortiz M. An Analytical Study of the Localized Failure Modes of Concrete. Mech Mater. 1987;6(2):159-74. 
15. Ortiz M. A Continuum Theory of Crack Shielding in Ceramics. J Appl Mech-T Asme. 1987;54(1):54-8. 
16. Ortiz M. A Method of Homogenization of Elastic Media. Int J Eng Sci. 1987;25(7):923-34. 
17. Ortiz M, Leroy Y, Needleman A. A Finite-Element Method for Localized Failure Analysis. Comput Method Appl M. 1987;61(2): 

189-214. 
18. Ortiz M. Microcrack Coalescence and Macroscopic Crack-Growth Initiation in Brittle Solids. Int J Solids Struct. 1988;24(3):231-50. 
19. Ortiz M, Molinari A. Microstructural Thermal-Stresses in Ceramic Materials. J Mech Phys Solids. 1988;36(4):385-400. 
20. Ortiz M, Morris GR. C0 Finite-Element Discretization of Kirchhoffs Equations of Thin Plate Bending. Int J Numer Meth  

Eng. 1988;26(7):1551-66. 
21. Ortiz M, Nouromid B, Sotelino ED. Accuracy of a Class of Concurrent Algorithms for Transient Finite-Element Analysis. Int J 

 Numer Meth Eng. 1988;26(2):379-91. 
22. Leroy Y, Ortiz M. Localization Analysis under Dynamic Loading. Inst Phys Conf Ser. 1989(102):257-65. 
23. Leroy Y, Ortiz M. Finite-Element Analysis of Strain Localization in Frictional Materials. Int J Numer Anal Met. 1989;13(1):53-74. 
24. Nacar A, Needleman A, Ortiz M. A Finite-Element Method for Analyzing Localization in Rate Dependent Solids at Finite Strains. 

Comput Method Appl M. 1989;73(3):235-58. 
25. Ortiz M. Extraction of Constitutive Data from Specimens Undergoing Strain Localization. J Eng Mech-Asce. 1989;115(8):1748-60. 
26. Ortiz M, Giannakopoulos AE. Maximal Crack Tip Shielding by Microcracking. J Appl Mech-T Asme. 1989;56(2):279-83. 
27. Ortiz M, Martin JB. Symmetry-Preserving Return Mapping Algorithms and Incrementally Extremal Paths - a Unification of Concepts. 

Int J Numer Meth Eng. 1989;28(8):1839-53. 
28. Ortiz M, Sotelino ED, Nouromid B. Efficiency of Group Implicit Concurrent Algorithms for Transient Finite-Element Analysis. Int J 

Numer Meth Eng. 1989;28(12):2761-76. 
29. Bower AF, Ortiz M. Solution of 3-Dimensional Crack Problems by a Finite Perturbation Method. J Mech Phys Solids. 1990;  

38(4):443-80. 
30. Leroy Y, Ortiz M. Finite-Element Analysis of Transient Strain Localization Phenomena in Frictional Solids. Int J Numer Anal Met. 

1990; 14(2):93-124. 
31. Moran B, Ortiz M, Shih CF. Formulation of Implicit Finite-Element Methods for Multiplicative Finite Deformation Plasticity. Int J 

Numer Meth Eng. 1990; 29(3):483-514. 
32. Ortiz M, Blume JA. Effect of Decohesion and Sliding on Bimaterial Crack-Tip Fields. Int J Fracture. 1990;42(2):117-28. 
33. Ortiz M, Giannakopoulos AE. Crack-Propagation in Monolithic Ceramics under Mixed-Mode Loading. Int J Fracture. 1990; 

44(4):233-58. 
34. Ortiz M, Giannakopoulos AE. Mixed-Mode Crack-Tip Fields in Monolithic Ceramics. Int J Solids Struct. 1990;26(7):705-23. 
35. Raiser G, Clifton RJ, Ortiz M. A Soft-Recovery Plate Impact Experiment for Studying Microcracking in Ceramics. Mech Mater. 

1990;10(1-2):43-58. 
36. Symington M, Ortiz M, Shih CF. A Finite-Element Method for Determining the Angular Variation of Asymptotic Crack Tip Fields. Int 

J Fracture. 1990;45(1):51-64. 
37. Bower AF, Ortiz M. A 3-Dimensional Analysis of Crack Trapping and Bridging by Tough Particles. J Mech Phys Solids. 

1991;39(6):815-58. 
38. Needleman A, Ortiz M. Effect of Boundaries and Interfaces on Shear-Band Localization. Int J Solids Struct. 1991;28(7):859-77. 
39. Ortiz M. A Consistency Analysis of a Class of Concurrent Transient Implicit Explicit Algorithms - Discussion. Comput Method Appl 

M. 1991;92(3):397-8. 
40. Ortiz M, Quigley JJ. Adaptive Mesh Refinement in Strain Localization Problems. Comput Method Appl M. 1991;90(1-3):781-804. 
41. Espinosa HD, Raiser G, Clifton RJ, Ortiz M. Performance of the Star-Shaped Flyer in the Study of Brittle Materials - 3-Dimensional 

Computer-Simulations and Experimental-Observations. J Appl Phys. 1992;72(8):3451-7. 
42. Mohan R, Ortiz M, Shih CF. Mode Mixity Effects on Crack Tip Deformation in Ductile Single-Crystals. Acta Metall Mater. 

1992;40(8):1907-22. 



8 
 

43. Mohan R, Ortiz M, Shih CF. Influence of Cracking Direction on Interfacial Fracture in Bicrystals with Symmetrical Tilt Boundary. J 
Appl Mech-T Asme. 1992;59(1):84-91. 

44. Mohan R, Ortiz M, Shih CF. An Analysis of Cracks in Ductile Single-Crystals .1. Antiplane Shear. J Mech Phys Solids. 
1992;40(2):291-313. 

45. Mohan R, Ortiz M, Shih CF. An Analysis of Cracks in Ductile Single-Crystals .2. Mode-I Loading. J Mech Phys Solids. 
1992;40(2):315-37. 

46. Ortiz M, Molinari A. Effect of Strain-Hardening and Rate Sensitivity on the Dynamic Growth of a Void in a Plastic Material. J Appl 
Mech-T Asme. 1992;59(1):48-53. 

47. Suo Z, Ortiz M, Needleman A. Stability of Solids with Interfaces. J Mech Phys Solids. 1992;40(3):613-40. 
48. Bower AF, Ortiz M. The Influence of Grain-Size on the Toughness of Monolithic Ceramics. J Eng Mater-T Asme. 1993; 

115(3):228-36. 
49. Bower AF, Ortiz M. An Analysis of Crack Trapping by Residual-Stresses in Brittle Solids. J Appl Mech-T Asme. 1993;60(1):175-82. 
50. Cuitino AM, Ortiz M. Constitutive Modeling of Ll2 Intermetallic Crystals. Mat Sci Eng a-Struct. 1993;170(1-2):111-23. 
51. Cuitino AM, Ortiz M. Computational Modeling of Single-Crystals. Model Simul Mater Sc. 1993;1(3):225-63. 
52. Gallego R, Ortiz M. A Harmonic Anharmonic Energy Partition Method for Lattice Statics Computations. Model Simul Mater Sc. 

1993;1(4):417-36. 
53. Ortiz M, Suresh S. Statistical Properties of Residual-Stresses and Intergranular Fracture in Ceramic Materials. J Appl Mech-T Asme. 

1993;60(1):77-84. 
54. Xu G, Ortiz M. A Variation Boundary Integral Method for the Analysis of 3-D Cracks of Arbitrary Geometry Modeled as Continuous 

Distributions of Dislocation Loops. Int J Numer Meth Eng. 1993;36(21):3675-701. 
55. Marusich TD, Ortiz M. Simulation of High-Speed Machining. Recent Developments in Finite Element Analysis. 1994:62-77. 
56. Ortiz M, Gioia G. The Morphology and Folding Patterns of Buckling-Driven Thin-Film Blisters. J Mech Phys Solids. 1994; 

42(3):531-59. 
57. Xu G, Bower AF, Ortiz M. An Analysis of Nonplanar Crack-Growth under Mixed-Mode Loading. Int J Solids Struct. 

1994;31(16):2167-93. 
58. Marusich TD, Ortiz M. Modeling and Simulation of High-Speed Machining. Int J Numer Meth Eng. 1995;38(21):3675-94. 
59. Marusich TD, Ortiz M. Finite Element Simulation of High-Speed Machining. Simulation of Materials Processing: Theory, Methods 

and Applications - Numiform 95. 1995:101-8. 
60. Xu G, Argon AS, Ortiz M. Nucleation of Dislocations from Crack Tips under Mixed-Modes of Loading - Implications for Brittle 

against Ductile Behavior of Crystals. Philos Mag A. 1995;72(2):415-51. 
61. Camacho GT, Ortiz M. Computational modelling of impact damage in brittle materials. Int J Solids Struct. 1996;33(20-22):2899-938. 
62. Cuitino AM, Ortiz M. Three-dimensional crack-tip fields in four-point-bending copper single-crystal specimens. J Mech Phys Solids. 

1996;44(6):863-+. 
63. Cuitino AM, Ortiz M. Ductile fracture by vacancy condensation in FCC single crystals. Acta Mater. 1996;44(2):427-36. 
64. Gioia G, Ortiz M. The two-dimensional structure of dynamic boundary layers and shear bands in thermoviscoplastic solids. J Mech 

Phys Solids. 1996;44(2):251-92. 
65. Ortiz M. Computational micromechanics. Comput Mech. 1996;18(5):321-38. 
66. Ortiz M. Juan Carlos Simo, 1952-1994. Int J Solids Struct. 1996;33(20-22):2859-61. 
67. Tadmor EB, Ortiz M, Phillips R. Quasicontinuum analysis of defects in solids. Philos Mag A. 1996;73(6):1529-63. 
68. Tadmor EB, Phillips R, Ortiz M. Mixed atomistic and continuum models of deformation in solids. Langmuir. 1996;12(19):4529-34. 
69. Bigoni D, Ortiz M, Needleman A. Effect of interfacial compliance on bifurcation of a layer bonded to a substrate. Int J Solids Struct. 

1997;34(33-34):4305-26. 
70. Camacho GT, Ortiz M. Adaptive Lagrangian modelling of ballistic penetration of metallic targets. Comput Method Appl M. 

1997;142(3-4):269-301. 
71. Gioia G, Ortiz M. Delamination of compressed thin films. Advances in Applied Mechanics, Vol 33. 1997;33:119-92. 
72. Miller R, Ortiz M, Phillips R, Shenoy V, Tadmor EB. Quasi-atomistic models of fracture and plasticity. Advances in Fracture 

Research, Vols 1-6. 1997:2817-23. 
73. Repetto EA, Ortiz M. A micromechanical model of cyclic deformation and fatigue-crack nucleation in fcc single crystals. Acta Mater. 

1997;45(6):2577-95. 
74. Walter ME, Ravichandran G, Ortiz M. Computational modeling of damage evolution in unidirectional fiber reinforced ceramic matrix 

composites. Comput Mech. 1997;20(1-2):192-8. 
75. Bhattacharya K, Ortiz M, Ravichandran G. Energy-based model of compressive splitting in heterogeneous brittle solids. J Mech Phys 

Solids. 1998;46(10):2171-81. 
76. Chen JY, Huang Y, Ortiz M. Fracture analysis of cellular materials: A strain gradient model. J Mech Phys Solids. 1998;46(5):789-828. 
77. Gioia G, Ortiz M. Determination of thin-film debonding parameters from telephone-cord measurements. Acta Mater. 1998; 

46(1):169-75. 



9 
 

78. Miller R, Ortiz M, Phillips R, Shenoy V, Tadmor EB. Quasicontinuum models of fracture and plasticity. Eng Fract Mech. 1998; 
61(3-4):427-44. 

79. Miller R, Phillips R, Beltz G, Ortiz M. A non-local formulation of the Peierls dislocation model. J Mech Phys Solids. 
1998;46(10):1845-67. 

80. Miller R, Tadmor EB, Phillips R, Ortiz M. Quasicontinuum simulation of fracture at the atomic scale. Model Simul Mater  
Sc. 1998;6(5):607-38. 

81. Pandolfi A, Ortiz M. Solid modeling aspects of three-dimensional fragmentation. Eng Comput-Germany. 1998;14(4):287-308. 
82. Radovitzky R, Ortiz M. Lagrangian finite element analysis of Newtonian fluid flows. Int J Numer Meth Eng. 1998;43(4):607-17. 
83. Shenoy VB, Miller R, Tadmor EB, Phillips R, Ortiz M. Quasicontinuum models of interfacial structure and deformation. Phys Rev 

Lett. 1998;80(4):742-5. 
84. Xu G, Bower AF, Ortiz M. The influence of crack trapping on the toughness of fiber reinforced composites. J Mech Phys Solids. 

1998;46(10):1815-33. 
85. Borcea L, Ortiz M. A multiscattering series for impedance tomography in layered media. Inverse Probl. 1999;15(2):515-40. 
86. de-Andres A, Perez JL, Ortiz M. Elastoplastic finite element analysis of three-dimensional fatigue crack growth in aluminum shafts 

subjected to axial loading. Int J Solids Struct. 1999;36(15):2231-58. 
87. Kane C, Marsden JE, Ortiz M. Symplectic-energy-momentum preserving variational integrators. J Math Phys. 1999;40(7):3353-71. 
88. Kane C, Repetto EA, Ortiz M, Marsden JE. Finite element analysis of nonsmooth contact. Comput Method Appl M. 1999; 

180(1-2):1-26. 
89. Ortiz M. Plastic yielding as a phase transition. J Appl Mech-T Asme. 1999;66(2):289-98. 
90. Ortiz M, Pandolfi A. Finite-deformation irreversible cohesive elements for three-dimensional crack-propagation analysis. Int J Numer 

Meth Eng. 1999;44(9):1267-82. 
91. Ortiz M, Phillips R. Nanomechanics of defects in solids. Adv Appl Mech. 1999;36:1-79. 
92. Ortiz M, Repetto EA. Nonconvex energy minimization and dislocation structures in ductile single crystals. J Mech Phys Solids. 

1999;47(2):397-462. 
93. Ortiz M, Repetto EA, Si H. A continuum model of kinetic roughening and coarsening in thin films. J Mech Phys Solids. 

1999;47(4):697-730. 
94. Ortiz M, Stainier L. The variational formulation of viscoplastic constitutive updates. Comput Method Appl M. 1999;171(3-4):419-44. 
95. Pandolfi A, Krysl P, Ortiz M. Finite element simulation of ring expansion and fragmentation: The capturing of length and time scales 

through cohesive models of fracture. Int J Fracture. 1999;95(1-4):279-97. 
96. Phillips R, Rodney D, Shenoy V, Tadmor E, Ortiz M. Hierarchical models of plasticity: dislocation nucleation and interaction. Model 

Simul Mater Sc. 1999;7(5):769-80. 
97. Radovitzky R, Ortiz M. Error estimation and adaptive meshing in strongly nonlinear dynamic problems. Comput Method Appl M. 

1999;172(1-4):203-40. 
98. Repetto EA, Radovitzky R, Ortiz M, Lundquist RC, Sandstrom DR. A finite element study of electromagnetic riveting. J Manuf Sci E-

T Asme. 1999;121(1):61-8. 
99. Shenoy VB, Miller R, Tadmor EB, Rodney D, Phillips R, Ortiz M. An adaptive finite element approach to atomic-scale mechanics - 

the quasicontinuum method. J Mech Phys Solids. 1999;47(3):611-42. 
100. Shenoy VB, Ortiz M, Phillips R. The atomistic structure and energy of nascent dislocation loops. Model Simul Mater Sc. 

1999;7(4):603-19. 
101. Tadmor EB, Miller R, Phillips R, Ortiz M. Nanoindentation and incipient plasticity. J Mater Res. 1999;14(6):2233-50. 
102. Aivazis M, Goddard WA, Meiron D, Ortiz M, Pool J, Shepherd J. A virtual, test facility for simulating the dynamic response of 

materials. Comput Sci Eng. 2000;2(2):42-53. 
103. Cirak F, Ortiz M, Schroder P. Subdivision surfaces: a new paradigm for thin-shell finite-element analysis. Int J Numer Meth Eng. 

2000;47(12):2039-72. 
104. Guo Y, Ortiz M, Belytschko T, Repetto EA. Triangular composite finite elements. Int J Numer Meth Eng. 2000;47(1-3):287-316. 
105. Kane C, Marsden JE, Ortiz M, West M. Variational integrators and the Newmark algorithm for conservative and dissipative 

mechanical systems. Int J Numer Meth Eng. 2000;49(10):1295-325. 
106. Ortiz M, Repetto EA, Stainier L. A theory of subgrain dislocation structures. J Mech Phys Solids. 2000;48(10):2077-114. 
107. Pandolfi A, Guduru PR, Ortiz M, Rosakis AJ. Three dimensional cohesive-element analysis and experiments of dynamic fracture 

 in C300 steel. Int J Solids Struct. 2000;37(27):3733-60. 
108. Radovitzky R, Ortiz M. Tetrahedral mesh generation based on node insertion in crystal lattice arrangements and advancing-front-

Delaunay triangulation. Comput Method Appl M. 2000;187(3-4):543-69. 
109. Repetto EA, Radovitzky R, Ortiz M. Finite element simulation of dynamic fracture and fragmentation of glass rods. Comput Method 

Appl M. 2000;183(1-2):3-14. 
110. Ruiz G, Ortiz M, Pandolfi A. Three-dimensional finite-element simulation of the dynamic Brazilian tests on concrete cylinders. Int J 

Numer Meth Eng. 2000;48(7):963-94. 



10 
 

111. Tadmor EB, Phillips R, Ortiz M. Hierarchical modeling in the mechanics of materials. Int J Solids Struct. 2000;37(1-2):379-89. 
112. Cirak F, Ortiz M. Fully C-1-conforming subdivision elements for finite deformation thin-shell analysis. Int J Numer Meth Eng. 

2001;51(7):813-33. 
113. Knap J, Ortiz M. An analysis of the quasicontinuum method. J Mech Phys Solids. 2001;49(9):1899-923. 
114. Krysl P, Ortiz M. Extraction of boundary representation from surface triangulations. Int J Numer Meth Eng. 2001;50(7):1737-58. 
115. Krysl P, Ortiz M. Variational Delaunay approach to the generation of tetrahedral finite element meshes. Int J Numer Meth Eng. 

2001;50(7):1681-700. 
116. Molinari JF, Ortiz M, Radovitzky R, Repetto EA. Finite-element modeling of dry sliding wear in metals. Eng Computation. 2001; 

18(3-4):592-609. 
117. Nguyen O, Repetto EA, Ortiz M, Radovitzky RA. A cohesive model of fatigue crack growth. Int J Fracture. 2001;110(4):351-69. 
118. Ortiz M, Radovitzky RA, Repetto EA. The computation of the exponential and logarithmic mappings and their first and second 

linearizations. Int J Numer Meth Eng. 2001;52(12):1431-41. 
119. Ruiz G, Pandolfi A, Ortiz M. Three-dimensional cohesive modeling of dynamic mixed-mode fracture. Int J Numer Meth Eng. 

2001;52(1-2):97-120. 
120. Yadav S, Repetto EA, Ravichandran G, Ortiz M. A computational study of the influence of thermal softening on ballistic penetration in 

metals. Int J Impact Eng. 2001;25(8):787-803. 
121. Cirak F, Scott MJ, Antonsson EK, Ortiz M, Schroder P. Integrated modeling, finite-element analysis, and engineering design for thin-

shell structures using subdivision. Comput Aided Design. 2002;34(2):137-48. 
122. Cuitino AM, Stainier L, Wang GF, Strachan A, Cagin T, Goddard WA, et al. A multiscale approach for modeling crystalline solids. J 

Comput-Aided Mater. 2002;8(2-3):127-49. 
123. Gioia G, DeSimone A, Ortiz M, Cuitino AM. Folding energetics in thin-film diaphragms. P Roy Soc a-Math Phy. 

2002;458(2021):1223-9. 
124. Koslowski M, Cuitino AM, Ortiz M. A phase-field theory of dislocation dynamics, strain hardening and hysteresis in ductile single 

crystals. J Mech Phys Solids. 2002;50(12):2597-635. 
125. Lew A, Ortiz M. Asynchronous variational integrators. Geometry, Mechanics and Dynamics. 2002:91-110. 
126. Lew A, Radovitzky R, Ortiz M. An artificial-viscosity method for the lagrangian analysis of shocks in solids with strength on 

unstructured, arbitrary-order tetrahedral meshes. J Comput-Aided Mater. 2002;8(2-3):213-31. 
127. Molinari JF, Ortiz M. A study of solid-particle erosion of metallic targets. Int J Impact Eng. 2002;27(4):347-58. 
128. Molinari JF, Ortiz M. Three-dimensional adaptive meshing by subdivision and edge-collapse in finite-deformation dynamic-plasticity 

problems with application to adiabatic shear banding. Int J Numer Meth Eng. 2002;53(5):1101-26. 
129. Nguyen O, Ortiz M. Coarse-graining and renormalization of atomistic binding relations and universal macroscopic cohesive behavior. 

J Mech Phys Solids. 2002;50(8):1727-41. 
130. Pandolfi A, Kane C, Marsden JE, Ortiz M. Time-discretized variational formulation of non-smooth frictional contact. Int J Numer 

Meth Eng. 2002;53(8):1801-29. 
131. Pandolfi A, Ortiz M. An efficient adaptive procedure for three-dimensional fragmentation Simulations. Eng Comput-Germany. 

2002;18(2):148-59. 
132. Stainier L, Cuitino AM, Ortiz M. A micromechanical model of hardening, rate sensitivity and thermal softening in bcc single crystals. J 

Mech Phys Solids. 2002;50(7):1511-45. 
133. Thoutireddy P, Molinari JF, Repetto EA, Ortiz M. Tetrahedral composite finite elements. Int J Numer Meth Eng. 2002;53(6):1337-51. 
134. Yu C, Pandolfi A, Ortiz M, Coker D, Rosakis AJ. Three-dimensional modeling of intersonic shear-crack growth in asymmetrically 

loaded unidirectional composite plates. Int J Solids Struct. 2002;39(25):6135-57. 
135. Aubry S, Fago M, Ortiz M. A constrained sequential-lamination algorithm for the simulation of sub-grid microstructure in martensitic 

materials. Comput Method Appl M. 2003;192(26-27):2823-43. 
136. Aubry S, Ortiz M. The mechanics of deformation-induced subgrain-dislocation structures in metallic crystals at large strains. P  

Roy Soc a-Math Phy. 2003;459(2040):3131-58. 
137. Caspersen K, Lew A, Ortiz M, Carter EA. Multiscale modeling of shock induced phase transitions: Using density functional theory and 

the finite element method to describe the Fe bcc to hcp martensitic phase transition. Abstr Pap Am Chem S. 2003;225:U519-U. 
138. Cirak F, Cisternas JE, Cuitino AM, Ertl G, Holmes P, Kevrekidis IG, et al. Oscillatory thermomechanical instability of an ultrathin 

catalyst. Science. 2003;300(5627):1932-6. 
139. Fetecau RC, Marsden JE, Ortiz M, West M. Nonsmooth Lagrangian mechanics and variational collision integrators. Siam J Appl Dyn 

Syst. 2003;2(3):381-416. 
140. Hayes RL, Zhou BJ, Jiang DE, Fago M, Serebrinsky S, Ortiz M, et al. Coupling chemistry and physics into mechanical engineering 

models of materials response. Abstr Pap Am Chem S. 2003;225:U779-U. 
141. Klug WS, Ortiz M. A director-field model of DNA packaging in viral capsids. J Mech Phys Solids. 2003;51(10):1815-47. 
142. Knap J, Ortiz M. Effect of indenter-radius size on Au(001) nanoindentation. Phys Rev Lett. 2003;90(22). 
143. Lew A, Marsden JE, Ortiz M, West M. Asynchronous variational integrators. Arch Ration Mech An. 2003;167(2):85-146. 



11 
 

144. Lew A, Ortiz M. Bridging time-scales in solid dynamics: asynchronous variational integrators. Computational Fluid and Solid 
Mechanics 2003, Vols 1 and 2, Proceedings. 2003:2048-52. 

145. Mota A, Klug WS, Ortiz M, Pandolfi A. Finite-element simulation of firearm injury to the human cranium. Comput Mech. 2003; 
31(1-2):115-21. 

146. Stainier L, Cuitino AM, Ortiz M. Multiscale modelling of hardening in BCC crystal plasticity. J Phys Iv. 2003;105:157-64. 
147. Arias I, Serebrinsky S, Ortiz M. A cohesive model of fatigue of ferroelectric materials under electro-mechanical cyclic loading. P Soc 

Photo-Opt Ins. 2004;5387:371-8. 
148. Caspersen KJ, Lew A, Ortiz M, Carter EA. Importance of shear in the bcc-to-hcp transformation in iron. Phys Rev Lett. 2004;93(11). 
149. Fago M, Hayes RL, Carter EA, Ortiz M. Density-functional-theory-based local quasicontinuum method: Prediction of dislocation 

nucleation. Phys Rev B. 2004;70(10). 
150. Hayes RL, Ortiz M, Carter EA. Universal binding-energy relation for crystals that accounts for surface relaxation. Phys Rev B. 

2004;69(17). 
151. Koslowski M, Ortiz M. A multi-phase field model of planar dislocation networks. Model Simul Mater Sc. 2004;12(6):1087-97. 
152. Kowalewsky O, Ortiz M. Quasicontinuum study of 180 degree domain walls and cracks in tetragonal phase BaTiO3. 2004 14th IEEE 

International Symposium on Applications of Ferroelectrics-ISAF-04. 2004:114-7. 
153. Lew A, Marsden JE, Ortiz M. Variational time integrators. Int J Numer Meth Eng. 2004;60(1):153-212. 
154. Marian J, Knap J, Ortiz M. Nanovoid cavitation by dislocation emission in aluminum. Phys Rev Lett. 2004;93(16). 
155. Muller S, Ortiz M. On the Gamma-convergence of discrete dynamics and variational integrators. J Nonlinear Sci. 2004;14(3):279-96. 
156. Ortiz M, Pandolfi A. A variational Cam-clay theory of plasticity. Comput Method Appl M. 2004;193(27-29):2645-66. 
157. Serebrinsky S, Carter EA, Ortiz M. A quantum-mechanically informed continuum model of hydrogen embrittlement. J Mech Phys 

Solids. 2004;52(10):2403-30. 
158. Sivakumar SM, Ortiz M. Microstructure evolution in the equal channel angular extrusion process. Comput Method Appl M. 

2004;193(48-51):5177-94. 
159. Studer V, Hang G, Pandolfi A, Ortiz M, Anderson WF, Quake SR. Scaling properties of a low-actuation pressure microfluidic valve. J 

Appl Phys. 2004;95(1):393-8. 
160. Thoutireddy P, Ortiz M. A variational r-adaption and shape-optimization method for finite-deformation elasticity. Int J Numer Meth 

Eng. 2004;61(1):1-21. 
161. Ariza MP, Ortiz M. Discrete crystal elasticity and discrete dislocations in crystals. Arch Ration Mech An. 2005;178(2):149-226. 
162. Cirak F, Ortiz M, Pandolfi A. A cohesive approach to thin-shell fracture and fragmentation. Comput Method Appl M. 2005; 

194(21-24):2604-18. 
163. Conti S, Ortiz M. Dislocation microstructures and the effective behavior of single crystals. Arch Ration Mech An. 2005;176(1):103-47. 
164. Hayes RL, Fago M, Ortiz M, Carter EA. Prediction of dislocation nucleation during nanoindentation by the orbital-free density 

functional theory local quasi-continuum method. Multiscale Model Sim. 2005;4(2):359-89. 
165. Klug WS, Feldmann MT, Ortiz M. Three-dimensional director-field predictions of viral DNA packing arrangements. Comput Mech. 

2005;35(2):146-52. 
166. Klug WS, Ortiz M. A director-field model of the mechanics of viral DNA packaging. Biophys J. 2005;88(1):230a-a. 
167. Marian J, Knap J, Ortiz M. Nanovoid deformation in aluminum under simple shear. Acta Mater. 2005;53(10):2893-900. 
168. Serebrinsky S, Ortiz M. A hysteretic cohesive-law model of fatigue-crack nucleation. Scripta Mater. 2005;53(10):1193-6. 
169. Weinberg K, Ortiz M. Shock wave induced damage in kidney tissue. Comp Mater Sci. 2005;32(3-4):588-93. 
170. Yang Q, Mota A, Ortiz M. A class of variational strain-localization finite elements. Int J Numer Meth Eng. 2005;62(8):1013-37. 
171. Arias I, Serebrinsky S, Ortiz M. A phenomenological cohesive model of ferroelectric fatigue. Acta Mater. 2006;54(4):975-84. 
172. Arroyo M, Ortiz M. Local maximum-entropy approximation schemes: a seamless bridge between finite elements and meshfree 

methods. Int J Numer Meth Eng. 2006;65(13):2167-202. 
173. Braides A, Lew AJ, Ortiz M. Effective cohesive behavior of layers of interatomic planes. Arch Ration Mech An. 2006;180(2):151-82. 
174. Hauret P, Ortiz M. BV estimates for mortar methods in linear elasticity. Comput Method Appl M. 2006;195(37-40):4783-93. 
175. Hayes RL, Ho G, Ortiz M, Carter EA. Prediction of dislocation nucleation during nanoindentation of Al3Mg by the orbital-free density 

functional theory local quasicontinuum method. Philos Mag. 2006;86(16):2343-58. 
176. Lew A, Caspersen K, Carter EA, Ortiz M. Quantum mechanics based multiscale modeling of stress-induced phase transformations in 

iron. J Mech Phys Solids. 2006;54(6):1276-303. 
177. Mosler J, Ortiz M. On the numerical implementation of variational arbitrary Lagrangian-Eulerian (VALE) formulations. Int J Numer 

Meth Eng. 2006;67(9):1272-89. 
178. Mota A, Knap J, Ortiz M. Three-dimensional fracture and fragmentation of artificial kidney stones. J Phys Conf Ser. 2006;46:299-303. 
179. Pandolfi A, Conti S, Ortiz M. A recursive-faulting model of distributed damage in confined brittle materials. J Mech Phys Solids. 

2006;54(9):1972-2003. 
180. Weinberg K, Mota A, Ortiz M. A variational constitutive model for porous metal plasticity. Comput Mech. 2006;37(2):142-52. 



12 
 

181. Yang Q, Mota A, Ortiz M. A finite-deformation constitutive model of bulk metallic glass plasticity. Comput Mech. 2006; 
37(2):194-204. 

182. Yang Q, Stainier L, Ortiz M. A variational formulation of the coupled thermo-mechanical boundary-value problem  
for general dissipative solids. J Mech Phys Solids. 2006;54(2):401-24. 

183. Yavari A, Marsden JE, Ortiz M. On spatial and material covariant balance laws in elasticity. J Math Phys. 2006;47(4). 
184. Arias I, Knap J, Chalivendra VB, Hong SS, Ortiz M, Rosakis AJ. Numerical modelling and experimental validation of dynamic 

fracture events along weak planes. Comput Method Appl M. 2007;196(37-40):3833-40. 
185. Conti S, Hauret P, Ortiz M. Concurrent multiscale computing of deformation microstructure by relaxation and local enrichment with 

application to single-crystal plasticity. Multiscale Model Sim. 2007;6(1):135-57. 
186. Fortunelli A, Ortiz M. Constitutive model for plasticity in an amorphous polycarbonate. Phys Rev E. 2007;76(4). 
187. Gavini V, Bhattacharya K, Ortiz M. Vacancy clustering and prismatic dislocation loop formation in aluminum. Phys Rev B. 

2007;76(18). 
188. Gavini V, Bhattacharya K, Ortiz M. Quasi-continuum orbital-free density-functional theory: A route to multi-million atom non-

periodic DFT calculation. J Mech Phys Solids. 2007;55(4):697-718. 
189. Gavini V, Knap J, Bhattacharya K, Ortiz M. Non-periodic finite-element formulation of orbital-free density functional theory. J Mech 

Phys Solids. 2007;55(4):669-96. 
190. Hauret P, Kuhl E, Ortiz M. Diamond elements: A finite element/discrete-mechanics approximation scheme with guaranteed optimal 

convergence in incompressible elasticity. Int J Numer Meth Eng. 2007;72(3):253-94. 
191. Mosler J, Ortiz M. Variational h-adaption in finite deformation elasticity and plasticity. Int J Numer Meth Eng. 2007;72(5):505-23. 
192. Pandolfi A, Ortiz M. Improved design of low-pressure fluidic microvalves. J Micromech Microeng. 2007;17(8):1487-93. 
193. Pandolfi A, Ortiz M. Finite element analysis of nonsmooth frictional contact. Iutam Symposium on Computational Methods in Contact 

Mechanics. 2007;3:57-+. 
194. Ramasubramaniam A, Ariza MP, Ortiz M. A discrete mechanics approach to dislocation dynamics in BCC crystals. J Mech Phys 

Solids. 2007;55(3):615-47. 
195. Yavari A, Ortiz M, Bhattacharya K. Anharmonic lattice statics analysis of 180 degrees and 90 degrees ferroelectric domain walls in 

PbTiO3. Philos Mag. 2007;87(26):3997-4026. 
196. Yavari A, Ortiz M, Bhattacharya K. A theory of anharmonic lattice statics for analysis of defective crystals. J Elasticity. 2007; 

86(1):41-83. 
197. Yu RC, Pandolfi A, Ortiz M. A 3D cohesive investigation on branching for brittle materials. Iutam Symposium on Discretization 

Methods for Evolving Discontinuities. 2007;5:139-+. 
198. Ariza MP, Ramasubramaniam A, Ortiz M. Discrete dislocation dynamics in crystals. Progress in Industrial Mathematics at Ecmi 2006. 

2008;12:387-+. 
199. Conti S, Ortiz M. Minimum principles for the trajectories of systems governed by rate problems. J Mech Phys Solids. 

2008;56(5):1885-904. 
200. El Sayed T, Mota A, Fraternali F, Ortiz M. Biomechanics of traumatic brain injury. Comput Method Appl M. 2008;197(51-52): 

4692-701. 
201. El Sayed T, Mota A, Fraternali F, Ortiz M. A variational constitutive model for soft biological. J Biomech. 2008;41(7):1458-66. 
202. Hayes RL, Fago M, Ortiz M, Carter EA. Prediction of Dislocation Nucleation During Nanoindentation by the Orbital-Free Density 

Functional Theory Local Quasi-Continuum Method (vol 4, pg 359, 2005). Multiscale Model Sim. 2008;7(2):1003-. 
203. Kulkarni Y, Knap J, Ortiz M. A variational approach to coarse graining of equilibrium and non-equilibrium atomistic description at 

finite temperature. J Mech Phys Solids. 2008;56(4):1417-49. 
204. Leyendecker S, Marsden JE, Ortiz M. Variational integrators for constrained dynamical systems. Zamm-Z Angew Math Me. 

2008;88(9):677-708. 
205. Leyendecker S, Ober-Bloebaum S, Marsden JE, Ortiz M. Discrete mechanics and optimal control for constrained multibody dynamics. 

Proceedings of the Asme International Design Engineering Technical Conferences and Computers and Information in Engineering 
Conference 2007, Vol 5, Pts a-C,. 2008:623-32. 

206. Lucas LJ, Owhadi H, Ortiz M. Rigorous verification, validation, uncertainty quantification and certification through concentration-of-
measure inequalities. Comput Method Appl M. 2008;197(51-52):4591-609. 

207. Mielke A, Ortiz M. A class of minimum principles for characterizing the trajectories and the relaxation of dissipative systems. Esaim 
Contr Optim Ca. 2008;14(3):494-516. 

208. Mota A, Knap J, Ortiz M. Fracture and fragmentation of simplicial finite element meshes using graphs. Int J Numer Meth Eng. 
2008;73(11):1547-70. 

209. Pandolfi A, Ortiz M. Numerical analysis of elastomeric fluidic microvalves. Sensor Lett. 2008;6(1):43-8. 
210. Ramasubramaniam A, Itakura M, Ortiz M, Carter EA. Effect of atomic scale plasticity on hydrogen diffusion in iron: Quantum 

mechanically informed and on-the-fly kinetic Monte Carlo simulations. J Mater Res. 2008;23(10):2757-73. 
211. Zielonka MG, Ortiz M, Marsden JE. Variational r-adaption in elastodynamics. Int J Numer Meth Eng. 2008;74(7):1162-97. 



13 
 

212. Chalivendra VB, Hong S, Arias I, Knap J, Rosakis A, Ortiz M. Experimental validation of large-scale simulations of dynamic fracture 
along weak planes. Int J Impact Eng. 2009;36(7):888-98. 

213. Cyron CJ, Arroyo M, Ortiz M. Smooth, second order, non-negative meshfree approximants selected by maximum entropy. Int J Numer 
Meth Eng. 2009;79(13):1605-32. 

214. El Sayed T, Mock W, Mota A, Fraternali F, Ortiz M. Computational assessment of ballistic impact on a high strength structural 
steel/polyurea composite plate. Comput Mech. 2009;43(4):525-34. 

215. Larsen CJ, Ortiz M, Richardson CL. Fracture Paths from Front Kinetics: Relaxation and Rate Independence. Arch Ration Mech An. 
2009;193(3):539-83. 

216. Mosler J, Ortiz M. An error-estimate-free and remapping-free variational mesh refinement and coarsening method for dissipative solids 
at finite strains. Int J Numer Meth Eng. 2009;77(3):437-50. 

217. Pandolfi A, Ortiz M. A numerical model of light adjustable lens. Comput Mech. 2009;44(1):133-43. 
218. Schmidt B, Fraternali F, Ortiz M. Eigenfracture: An Eigendeformation Approach to Variational Fracture. Multiscale Model Sim. 

2009;7(3):1237-66. 
219. Schmidt B, Leyendecker S, Ortiz M. Gamma-convergence of Variational Integrators for Constrained Systems. J Nonlinear Sci. 

2009;19(2):153-77. 
220. Sullivan T, Koslowski M, Theil F, Ortiz M. On the behavior of dissipative systems in contact with a heat bath: Application to Andrade 

creep. J Mech Phys Solids. 2009;57(7):1058-77. 
221. Weinberg K, Ortiz M. Kidney damage in extracorporeal shock wave lithotripsy: a numerical approach for different shock profiles. 

Biomech Model Mechan. 2009;8(4):285-99. 
222. Arevalo C, Kulkarni Y, Ariza MP, Ortiz M, Knap J, Marian J. Quasicontinuum Method at Finite Temperature Applied to the Study of 

Nanovoids Evolution in Fcc Crystals. Math Indust. 2010;15:709-+. 
223. Ariza MP, Ortiz M. Discrete dislocations in graphene. J Mech Phys Solids. 2010;58(5):710-34. 
224. Ariza MP, Ortiz M, Serrano R. Long-term dynamic stability of discrete dislocations in graphene at finite temperature. Int J Fracture. 

2010;166(1-2):215-23. 
225. Bjerken C, Ortiz M. Evolution of anodic stress corrosion cracking in a coated material. Int J Fracture. 2010;165(2):211-21. 
226. Fraternali F, Negri M, Ortiz M. On the convergence of 3D free discontinuity models in variational fracture. Int J Fracture. 2010; 

166(1-2):3-11. 
227. Gavini V, Knap J, Bhattacharya K, Ortiz M. Non-periodic finite-element formulation of orbital-free density functional theory  

(vol 55, pg 669, 2007). J Mech Phys Solids. 2010;58(11):1834-. 
228. Gonzalez M, Schmidt B, Ortiz M. Force-stepping integrators in Lagrangian mechanics. Int J Numer Meth Eng. 2010;84(12):1407-50. 
229. Gonzalez M, Schmidt B, Ortiz M. Energy-stepping integrators in Lagrangian mechanics. Int J Numer Meth Eng. 2010;82(2):205-41. 
230. Hansen BL, Bronkhorst CA, Ortiz M. Dislocation subgrain structures and modeling the plastic hardening of metallic single crystals. 

Model Simul Mater Sc. 2010;18(5). 
231. Hill DJ, Pullin D, Ortiz M, Meiron D. An Eulerian hybrid WENO centered-difference solver for elastic-plastic solids. J Comput Phys. 

2010;229(24):9053-72. 
232. Leyendecker S, Lucas LJ, Owhadi H, Ortiz M. Optimal Control Strategies for Robust Certification. J Comput Nonlin Dyn. 2010;5(3). 
233. Leyendecker S, Ober-Blobaum S, Marsden JE, Ortiz M. Discrete mechanics and optimal control for constrained systems. Optim Contr 

Appl Met. 2010;31(6):505-28. 
234. Li B, Habbal F, Ortiz M. Optimal transportation meshfree approximation schemes for fluid and plastic flows. Int J Numer Meth Eng. 

2010;83(12):1541-79. 
235. Marian J, Venturini G, Hansen BL, Knap J, Ortiz M, Campbell GH. Finite-temperature extension of the quasicontinuum method using 

Langevin dynamics: entropy losses and analysis of errors. Model Simul Mater Sc. 2010;18(1). 
236. Rimoli JJ, Gurses E, Ortiz M. Shock-induced subgrain microstructures as possible homogenous sources of hot spots and initiation sites 

in energetic polycrystals. Phys Rev B. 2010;81(1). 
237. Rimoli JJ, Ortiz M. A three-dimensional multiscale model of intergranular hydrogen-assisted cracking. Philos Mag. 2010;90(21): 

2939-63. 
238. Stainier L, Ortiz M. Study and validation of a variational theory of thermo-mechanical coupling in finite visco-plasticity. Int J Solids 

Struct. 2010;47(5):705-15. 
239. Suryanarayana P, Gavini V, Blesgen T, Bhattacharya K, Ortiz M. Non-periodic finite-element formulation of Kohn-Sham density 

functional theory. J Mech Phys Solids. 2010;58(2):256-80. 
240. Theil F, Sullivan T, Koslovski M, Ortiz M. Dissipative Systems in Contact with a Heat Bath: Application to Andrade Creep. Iutam 

Bookser. 2010;21:261-+. 
241. Ariza MP, Ponga M, Romero I, Ortiz M. Finite-Temperature Nanovoid Deformation in Copper under Tension. Computational 

Plasticity Xi: Fundamentals and Applications. 2011:1517-26. 
242. Ariza MP, Ventura C, Ortiz M. Force Constants Model for Graphene from Airebo Potential. Rev Int Metod Numer. 2011; 

27(2):105-16. 



14 
 

243. Jung P, Leyendecker S, Linn J, Ortiz M. A discrete mechanics approach to the Cosserat rod theory-Part 1: static equilibria. Int J Numer 
Meth Eng. 2011;85(1):31-60. 

244. Reina C, Marian J, Ortiz M. Nanovoid nucleation by vacancy aggregation and vacancy-cluster coarsening in high-purity metallic single 
crystals. Phys Rev B. 2011;84(10). 

245. Rimoli JJ, Ortiz M. A duality-based method for generating geometric representations of polycrystals. Int J Numer Meth Eng. 
2011;86(9):1069-81. 

246. Suryanarayana P, Bhattacharya K, Ortiz M. A mesh-free convex approximation scheme for Kohn-Sham density functional theory. J 
Comput Phys. 2011;230(13):5226-38. 

247. Topcu U, Lucas LJ, Owhadi H, Ortiz M. Rigorous uncertainty quantification without integral testing. Reliab Eng Syst Safe. 
2011;96(9):1085-91. 

248. Venturini G, Yang JZ, Ortiz M, Marsden JE. Replica time integrators. Int J Numer Meth Eng. 2011;88(6):586-611. 
249. Adams M, Lashgari A, Li B, Mc Kerns M, Mihaly J, Ortiz M, et al. Rigorous model-based uncertainty quantification with application 

to terminal ballistics-Part II. Systems with uncontrollable inputs and large scatter. J Mech Phys Solids. 2012;60(5):1002-19. 
250. Ariza MP, Romero I, Ponga M, Ortiz M. HotQC simulation of nanovoid growth under tension in copper. Int J Fracture. 

2012;174(1):75-85. 
251. Ariza MP, Serrano R, Mendez JP, Ortiz M. Stacking faults and partial dislocations in graphene. Philos Mag. 2012;92(16):2004-21. 
252. Ariza MP, Tellechea E, Menguiano AS, Ortiz M. Double kink mechanisms for discrete dislocations in BCC crystals. Int J Fracture. 

2012;174(1):29-40. 
253. Balzani D, Ortiz M. Relaxed incremental variational formulation for damage at large strains with application to fiber-reinforced 

materials and materials with truss-like microstructures. Int J Numer Meth Eng. 2012;92(6):551-70. 
254. Bompadre A, Perotti LE, Cyron CJ, Ortiz M. Convergent meshfree approximation schemes of arbitrary order and smoothness. Comput 

Method Appl M. 2012;221:83-103. 
255. Bompadre A, Schmidt B, Ortiz M. Convergence Analysis of Meshfree Approximation Schemes. Siam J Numer Anal. 2012;50(3): 

1344-66. 
256. Gonzalez M, Yang JY, Daraio C, Ortiz M. Mesoscopic approach to granular crystal dynamics. Phys Rev E. 2012;85(1). 
257. Hurtado DE, Ortiz M. Surface effects and the size-dependent hardening and strengthening of nickel micropillars. J Mech Phys Solids. 

2012;60(8):1432-46. 
258. Johnson G, Ortiz M, Leyendecker S. A linear programming-based algorithm for the signed separation of (non-smooth) convex bodies. 

Comput Method Appl M. 2012;233:49-67. 
259. Kidane A, Lashgari A, Li B, McKerns M, Ortiz M, Owhadi H, et al. Rigorous model-based uncertainty quantification with application 

to terminal ballistics, part I: Systems with controllable inputs and small scatter. J Mech Phys Solids. 2012;60(5):983-1001. 
260. Li B, Kidane A, Ravichandran G, Ortiz M. Verification and validation of the Optimal Transportation Meshfree (OTM) simulation of 

terminal ballistics. Int J Impact Eng. 2012;42:25-36. 
261. Pandolfi A, Ortiz M. An eigenerosion approach to brittle fracture. Int J Numer Meth Eng. 2012;92(8):694-714. 
262. Ponga M, Romero I, Ortiz M, Ariza MP. Finite Temperature Nanovoids Evolution in FCC Metals Using Quasicontinuum Method. Key 

Eng Mater. 2012;488-489:387-+. 
263. Venturini G, Marian J, Knap J, Campbell G, Ortiz M. Thermal Expansion Behavior of Al and Ta Using a Finite-Temperature 

Extension of the Quasicontinuum Method. Int J Multiscale Com. 2012;10(1):1-11. 
264. Ariza MP, Ponga M, Ortiz M. Thermomechanical Study of Nanovoid Cavitation in Aluminium. Computational Plasticity Xii: 

Fundamentals and Applications. 2013:292-302. 
265. Espanol MI, Kochmann DM, Conti S, Ortiz M. A Gamma-CONVERGENCE ANALYSIS OF THE QUASICONTINUUM METHOD. 

Multiscale Model Sim. 2013;11(3):766-94. 
266. Hurtado DE, Ortiz M. Finite element analysis of geometrically necessary dislocations in crystal plasticity. Int J Numer Meth Eng. 

2013;93(1):66-79. 
267. Li B, Perotti L, Adams M, Mihaly J, Rosakis AJ, Stalzer M, et al. Large scale Optimal Transportation Meshfree (OTM) Simulations of 

Hypervelocity Impact. Procedia Engineer. 2013;58:320-7. 
268. Owhadi H, Scovel C, Sullivan TJ, McKerns M, Ortiz M. Optimal Uncertainty Quantification. Siam Rev. 2013;55(2):271-345. 
269. Pandolfi A, Li B, Ortiz M. Modeling fracture by material-point erosion. Int J Fracture. 2013;184(1-2):3-16. 
270. Perotti LE, Bompadre A, Ortiz M. Automatically inf - sup compliant diamond-mixed finite elements for Kirchhoff plates. Int J Numer 

Meth Eng. 2013;96(7):405-24. 
271. Perotti LE, Deiterding R, Inaba K, Shepherd J, Ortiz M. Elastic response of water-filled fiber composite tubes under shock wave 

loading. Int J Solids Struct. 2013;50(3-4):473-86. 
272. Ponga M, Ortiz M, Ariza MP. Coupled Thermoelastic Simulation of Nanovoid Cavitation by Dislocation Emission at Finite 

Temperature. Computational Methods for Coupled Problems in Science and Engineering V. 2013:1213-25. 
273. Reina C, Li B, Weinberg K, Ortiz M. A micromechanical model of distributed damage due to void growth in general materials and 

under general deformation histories. Int J Numer Meth Eng. 2013;93(6):575-611. 



15 
 

274. Sullivan TJ, Koslowski M, Theil F, Ortiz M. Thermalization of Rate-Independent Processes by Entropic Regularization. Discrete Cont 
Dyn-S. 2013;6(1):215-33. 

275. Sullivan TJ, McKerns M, Meyer D, Theil F, Owhadi H, Ortiz M. Optimal Uncertainty Quantification for Legacy Data Observations of 
Lipschitz Functions. Esaim-Math Model Num. 2013;47(6):1657-89. 

276. Suryanarayana P, Bhattacharya K, Ortiz M. Coarse-graining Kohn-Sham Density Functional Theory. J Mech Phys Solids. 
2013;61(1):38-60. 

277. Fokoua L, Conti S, Ortiz M. Optimal Scaling in Solids Undergoing Ductile Fracture by Void Sheet Formation. Arch Ration Mech An. 
2014;212(1):331-57. 

278. Fokoua L, Conti S, Ortiz M. Optimal scaling laws for ductile fracture derived from strain-gradient microplasticity. J Mech Phys Solids. 
2014;62:295-311. 

279. Hurtado DE, Stainier L, Ortiz M. The special-linear update: An application of differential manifold theory to the update of isochoric 
plasticity flow rules. Int J Numer Meth Eng. 2014;97(4):298-312. 

280. Johnson G, Leyendecker S, Ortiz M. Discontinuous variational time integrators for complex multibody collisions. Int J Numer Meth 
Eng. 2014;100(12):871-913. 

281. Kamga PHT, Li B, McKerns M, Nguyen LH, Ortiz M, Owhadi H, et al. Optimal uncertainty quantification with model uncertainty and 
legacy data. J Mech Phys Solids. 2014;72:1-19. 

282. Li B, Stalzer M, Ortiz M. A massively parallel implementation of the Optimal Transportation Meshfree method for explicit solid 
dynamics. Int J Numer Meth Eng. 2014;100(1):40-61. 

283. Mitchell SJ, Pandolfi A, Ortiz M. Metaconcrete: designed aggregates to enhance dynamic performance. J Mech Phys Solids. 
2014;65:69-81. 

284. Pandolfi A, Li B, Ortiz M. Modeling failure of brittle materials with eigenerosion. Computational Modelling of Concrete Structures, 
Vol 1. 2014:9-21. 

285. Ponga M, Ariza P, Ortiz M, Bhattacharya K. Linear Scaling DFT for defects in metals. Tms 2014 Supplemental Proceedings. 
2014:265-72. 

286. Venturini G, Wang K, Romero I, Ariza MP, Ortiz M. Atomistic long-term simulation of heat and mass transport. J Mech Phys Solids. 
2014;73:242-68. 

287. Ariza MP, Martin CS, Ortiz M. Atomistic Modeling and Simulation of Long-Term Transport Phenomena in Nanomaterials. 
Computational Plasticity Xiii: Fundamentals and Applications. 2015:238-47. 

288. Baskes MI, Ortiz M. Scaling Laws in the Ductile Fracture of Metallic Crystals. J Appl Mech-T Asme. 2015;82(7). 
289. Conti S, Garroni A, Ortiz M. The Line-Tension Approximation as the Dilute Limit of Linear-Elastic Dislocations. Arch Ration Mech 

An. 2015;218(2):699-755. 
290. Heyden S, Conti S, Ortiz M. A nonlocal model of fracture by crazing in polymers. Mech Mater. 2015;90:131-9. 
291. Heyden S, Li B, Weinberg K, Conti S, Ortiz M. A micromechanical damage and fracture model for polymers based on fractional strain-

gradient elasticity. J Mech Phys Solids. 2015;74:175-95. 
292. Heyden S, Nagler A, Bertoglio C, Biehler J, Gee MW, Wall WA, et al. Material modeling of cardiac valve tissue: Experiments, 

constitutive analysis and numerical investigation. J Biomech. 2015;48(16):4287-96. 
293. Klusemann B, Ortiz M. Acceleration of material-dominated calculations via phase-space simplicial subdivision and interpolation. Int J 

Numer Meth Eng. 2015;103(4):256-74. 
294. Li B, Pandolfi A, Ortiz M. Material-point erosion simulation of dynamic fragmentation of metals. Mech Mater. 2015;80:288-97. 
295. Mitchell SJ, Pandolfi A, Ortiz M. Investigation of elastic wave transmission in a metaconcrete slab. Mech Mater. 2015;91:295-303. 
296. Ponga M, Ortiz M, Ariza MP. Finite-temperature non-equilibrium quasi-continuum analysis of nanovoid growth in copper at low and 

high strain rates. Mech Mater. 2015;90:253-67. 
297. Wang KG, Ortiz M, Ariza MP. Long-term atomistic simulation of hydrogen diffusion in metals. Int J Hydrogen Energ. 

2015;40(15):5353-8. 
298. Conti S, Ortiz M. Optimal Scaling in Solids Undergoing Ductile Fracture by Crazing. Arch Ration Mech An. 2016;219(2):607-36. 
299. De Bellis ML, Della Vecchia G, Ortiz M, Pandolfi A. A linearized porous brittle damage material model with distributed frictional-

cohesive faults. Eng Geol. 2016;215:10-24. 
300. Gonzalez-Ferreiro B, Romero I, Ortiz M. A numerical method for the time coarsening of transport processes at the atomistic scale. 

Model Simul Mater Sc. 2016;24(4). 
301. Heyden S, Ortiz M. Oncotripsy: Targeting cancer cells selectively via resonant harmonic excitation. J Mech Phys Solids. 2016;92: 

164-75. 
302. Heyden S, Ortiz M, Fortunelli A. All-atom molecular dynamics simulations of multiphase segregated polyurea under quasistatic, 

adiabatic, uniaxial compression. Polymer. 2016;106:100-8. 
303. Kirchdoerfer T, Ortiz M. Data-driven computational mechanics. Comput Method Appl M. 2016;304:81-101. 
304. Mitchell SJ, Pandolfi A, Ortiz M. Effect of Brittle Fracture in a Metaconcrete Slab under Shock Loading. J Eng Mech. 2016;142(4). 
305. Mitchell SL, Ortiz M. Computational multiobjective topology optimization of silicon anode structures for lithium-ion batteries.  

J Power Sources. 2016;326:242-51. 



16 
 

306. Natsiavas PP, Weinberg K, Rosato D, Ortiz M. Effect of prestress on the stability of electrode-electrolyte interfaces during charging in 
lithium batteries. J Mech Phys Solids. 2016;95:92-111. 

307. Ponga M, Bhattacharya K, Ortiz M. A sublinear-scaling approach to density-functional-theory analysis of crystal defects. J Mech Phys 
Solids. 2016;95:530-56. 

308. Ponga M, Ramabathiran AA, Bhattacharya K, Ortiz M. Dynamic behavior of nano-voids in magnesium under hydrostatic tensile stress. 
Model Simul Mater Sc. 2016;24(6). 

309. Runnels B, Beyerlein IJ, Conti S, Ortiz M. A relaxation method for the energy and morphology of grain boundaries and interfaces. J 
Mech Phys Solids. 2016;94:388-408. 

310. Runnels B, Beyerlein IJ, Conti S, Ortiz M. An analytical model of interfacial energy based on a lattice-matching interatomic energy. J 
Mech Phys Solids. 2016;89:174-93. 

311. Wang XC, Blesgen T, Bhattacharya K, Ortiz M. A Variational Framework for Spectral Approximations of Kohn-Sham Density 
Functional Theory. Arch Ration Mech An. 2016;221(2):1035-75. 

312. Balzani D, Schmidt T, Ortiz M. Method for the quantification of rupture probability in soft collagenous tissues. Int J Numer Meth Bio. 
2017;33(1). 

313. Briccola D, Ortiz M, Pandolfi A. Experimental Validation of Metaconcrete Blast Mitigation Properties. J Appl Mech-T Asme. 
2017;84(3). 

314. De Bellis ML, Della Vecchia G, Ortiz M, Pandolfi A. A multiscale model of distributed fracture and permeability in solids in all-round 
compression. J Mech Phys Solids. 2017;104:12-31. 

315. Fedeli L, Pandolfi A, Ortiz M. Geometrically exact time-integration mesh-free schemes for advection-diffusion problems derived from 
optimal transportation theory and their connection with particle methods. Int J Numer Meth Eng. 2017;112(9):1175-93. 

316. Heyden S, Ortiz M. Investigation of the influence of viscoelasticity on oncotripsy. Comput Method Appl M. 2017;314:314-22. 
317. Kirchdoerfer T, Ortiz M. Data Driven Computing with noisy material data sets. Comput Method Appl M. 2017;326:622-41. 
318. Sun X, Ariza MP, Ortiz M, Wang KG. Acceleration of diffusive molecular dynamics simulations through mean field  

approximation and subcycling time integration. J Comput Phys. 2017;350:470-92. 
319.  Sun X, Ariza MP, Ortiz M. Atomistic Simulation of Hydrogen Diffusion in Palladium Nanoparticles Using a Diffusive Molecular   

Dynamics Methods. Mechanics of Solids, Structures and Fluids; NDE, Structural Health Monitoring and Prognosis. American Society 
of Mechanical Engineers, New York, NY, Art. No. V009T12A026. ISBN 978-0-7918-5844-8. 2017.  

320. Kirchdoerfer T and Ortiz M. Data Driven Computing. Advances in Computational Plasticity: A Book in Honour of D. Roger J. Owen. 
Computational Methods in Applied Sciences. No. 46. Springer, Cham, Switzerland, 2017, 165-183. ISBN 978-3-319-60884-6. 

321. Ponga M, Ortiz M and Ariza MP. A comparative study of nanovoid growth in FCC metals. Philosophical Magazine, 2017, 97 (32) 
2985-3007. ISSN 1478-6435. 

322. Motamarri P, Gavini V, Bhattacharya K, Ortiz M. Spectrum splitting approach for Fermi-operator expansion in all-electron Kohn-
Sham DFT calculations, 2017, Physical Review B 95 (3). Art. No. 035111. ISSN 2469-9950. 

323. Ortiz M, Schmidt B and Stefanelli U. A variational approach to Navier Stokes, 2018, arXiv:1802.066606v1 (Math.AP). 
324. Sun D, Ponga M, Bhattacharya K, Ortiz M. Proliferation of twinning in hexagonal close-packed metals: Application to magnesium. 

Journal of the Mechanics and Physics of Solids, 2018, 112, 368-384. 
325. Sun X, Ariza MP, Ortiz M. Long-term atomistic simulation of hydrogen absorption in palladium nanocubes using a diffusive molecular 

dynamics method. 2018, International Journal of Hydrogen Energy, 43 (11) 5657-5667. ISSN 3060-3199. 
326. Kirchdoerfer T and Ortiz M. Data-Driven Computing in Dynamics, International Journal for Numerical Methods in Engineering, 2018, 

113 (11) 1697-1710. ISSN 0029-5981. 
327.  Schill W, Heyden S, Conti S and Ortiz M. The anomalous yield behavior of fused silica glass. Journal of the Mechanics and Physics of 

Solids, 2018, 113, 105-125, ISSN 0022-5096. 
328. Kirchdoerfer T, Liebscher A and Ortiz M. CTH shock physics simulation of non-linear material effects within an aerospace CFRP 

fastener assembly due to direct lightening attachment. 2018, Composite Structures, 189, 357-365. ISSN 0263-8223. 
329. Mendez JP, Arca F, Ramos J and Ortiz M. Charge carrier transport across grain boundaries in graphene, Acta Materialia, 2018, 154: 

pp. 199-206, ISSN 1359-6454.  
330. Mendez JP, Ponga M and Ortiz M. Diffusive molecular dynamics simulations of lithiation of silicon nanopillars, Journal of the 

Mechanics and Physics of Solids, 2018, 115, 123-141. ISSN 0022-5096. 
331. Conti S, Müller S and Ortiz M. Data-Driven Problems in Elasticity, 2018, Archive for Rational Mechanics and Analysis, 229 (1) 79-

123. ISSN 0003-9527. 
332. Heyden, S. and Ortiz, M. Functional optimality of the sulcus pattern of the human brain, 2018, Mathematical Medicine and Biology . 

ISSN 1477-8599. (In Press) http://resolver.caltech.edu/CaltechAUTHORS:20180604-073442987 
333.  Stebner, Aaron P. and Wehrenberg, Christopher and Li, Bo et al., 2018, Materials Science and Engineering A, 732 pp. 220-227. ISSN 

0921-5093. http://resolver.caltech.edu/CaltechAUTHORS:20180706-105716928 
334.  Reina, Celia and Fokoua Djodom, Landry and Ortiz, Michael et al. Kinematics of elasto-plasticity: Validity and limits of applicability 

of F = F^eF^p for general three-dimensional deformations, 2018, Journal of the Mechanics and Physics of Solids, 121pp. 99-113. 
ISSN 0022-5096. http://resolver.caltech.edu/CaltechAUTHORS:20180806-110927280  

https://authors.library.caltech.edu/86769/
http://resolver.caltech.edu/CaltechAUTHORS:20180706-105716928
https://authors.library.caltech.edu/88599/
https://authors.library.caltech.edu/88599/
http://resolver.caltech.edu/CaltechAUTHORS:20180806-110927280


17 
 

335.  Deffo A, Ariza MP and Ortiz M. A line-free method of monopoles for 3D dislocation dynamics, 2019, Journal of the Mechanics and 
Physics of Solids, 122 . pp. 566-589. ISSN 0022-5096 

336. Kirchdoerfer T. Ortiz M and Stewart D. Topology Optimization of Solid Rocket Fuel. 2019, AIAA Journal, 57 (4). pp. 1684-1690. 
ISSN 0001-1452. 

337. Sun, X. and Ariza, M. P. and Ortiz, M. et al., Atomistic Modeling and Analysis of Hydride Phase Transformation in Palladium 
Nanoparticles, 2019, Journal of the Mechanics and Physics of Solids, 125 . pp. 360-383. ISSN 0022-5096. 

338. Dahlberg, C. F. O. and Ortiz, M. Fractional strain-gradient plasticity., 2019, European Journal of Mechanics - A/Solids, 75 pp. 348-
354. ISSN 0997-7538. http://resolver.caltech.edu/CaltechAUTHORS:20190225-123840084.  

339. Wu, Jianyang and Gong, Hao and Zhang, Zhisen et al., Topology and polarity of dislocation cores dictate the mechanical strength of 
monolayer MoS_2., 2019, Applied Materials Today, 15 . pp. 34-42. ISSN 2352-9407. 
http://resolver.caltech.edu/CaltechAUTHORS:20190114-093259803. 

340. Heyden, S. and Ortiz, M., Functional optimality of the sulcus pattern of the human brain, 2019, Mathematical Medicine and Biology, 
36 (2). pp. 207-221. ISSN 1477-8599. http://resolver.caltech.edu/CaltechAUTHORS:20180604-073442987. 

341. Eggersmann, R. and Kirchdoerfer, T. and Reese, S. et al., Model-Free Data-Driven inelasticity, 2019. Computer Methods in Applied 
Mechanics and Engineering, 350, pp. 81-99. ISSN 0045-7825. http://resolver.caltech.edu/CaltechAUTHORS:20190304-093042764. 

342. Arca, Francisco and Mendez, Juan Pedro and Ortiz, Michael et al., Steric Interference in Bilayer Graphene with Point Dislocations, 
2019. Nanomaterials, 9 (7). Art. No. 1012. ISSN 2079-4991. PMCID PMC6669646. 
http://resolver.caltech.edu/CaltechAUTHORS:20190716-082655936. 

343. Stainier, Laurent and Leygue, Adrien and Ortiz, Michael, Model-free data-driven methods in mechanics: material data identification 
and solvers, 2019, Computational Mechanics, 64 (2). pp. 381-393. ISSN 0178-7675. 
http://resolver.caltech.edu/CaltechAUTHORS:20190604-153039944.  

344. Conti, S. and Müller, S. and Ortiz, M.,  Symmetric Div-Quasiconvexity and the Relaxation of Static Problems, 2019,.Archive for 
Rational Mechanics and Analysis . ISSN 0003-9527. (In Press)http://resolver.caltech.edu/CaltechAUTHORS:20190805-150303687 

 
 

 

 

https://authors.library.caltech.edu/95946/
https://authors.library.caltech.edu/92117/
https://authors.library.caltech.edu/92117/
https://authors.library.caltech.edu/93227/
http://resolver.caltech.edu/CaltechAUTHORS:20190225-123840084
https://authors.library.caltech.edu/92248/
https://authors.library.caltech.edu/92248/
http://resolver.caltech.edu/CaltechAUTHORS:20190114-093259803
https://authors.library.caltech.edu/86769/
http://resolver.caltech.edu/CaltechAUTHORS:20180604-073442987
https://authors.library.caltech.edu/93425/
http://resolver.caltech.edu/CaltechAUTHORS:20190304-093042764
https://authors.library.caltech.edu/97158/
https://authors.library.caltech.edu/97158/
http://resolver.caltech.edu/CaltechAUTHORS:20190716-082655936
https://authors.library.caltech.edu/96127/
https://authors.library.caltech.edu/96127/
http://resolver.caltech.edu/CaltechAUTHORS:20190604-153039944
https://authors.library.caltech.edu/97663/
http://resolver.caltech.edu/CaltechAUTHORS:20190805-150303687

	MICHAEL ORTIZ
	Topics in Constitutive Theory of Inelastic Solids

