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Education
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1998-2000 Postdoctoral Fellow
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¥ Jon R. and Beverly Holt Award for Excellence in Teaching, UM, 2005
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Founding Member, UM Engineering Teaching Academy, 2004-present
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Michael Falk is a faculty member at the University of Michigan in the department of Materials Science
and Engineering and the Applied Physics program. His research employs a variety of theoretical and
computational techniques to understand fracture and deformation in non-crystalline materials and
other stress driven non-equilibrium materials processes on the atomic to continuum scales.
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Y. Shi and ML. Falk, @ computational analysis of the deformation mechanismsof nanocrystallite-metallic glass composites, Qcta
Maerialia, submited (2007).

H. J. Kim,W. K Kim, M.L. Falk, D. A Rigney, @D simuations of mecrostructure evolution during high-velocity sliding between
crystalline maerials,OTribology Letters, Vol. 28, 299 (2007).

Y. Shi and ML. Falk, 0he structural origin of shear band formeation in meallic glass studied via simuated nanoindentation,QActa
Maerialia , Vol. 55, 4317 (2007).

Y. Shi, MB. Katz, H. Liand ML. Falk, @valuation of the disorder temperature and free volumeformaismsvia simuations of shear
banding in amaphous solids,Physical Review Letters, Vol. 98, 185505 (2007).

Y. Shi and M. L. Falk, Gimuations of nanoindentation in a thin amaphous metal film,OThin Solid Films, Vol. 515, pp. 3179-3182
(2007).

Y. Shi and ML. Falk, @tomi-scale Simuations of Strain Localization in Three-Dimensional Madel Amaphous Solids,CPhysical
Review B, Val. 73, pp. 214201 (2006).

C.-C. Chou, M. L. Falk, Mtiscale Diffusion Mante Carlo Simuation of Epitaxial Growth,QJournal of Computational Physics, Vol.
217, pp. 519 (2006).

K. Garikipati, M. L. Falk, M. Bouville, B. Puchala, H. Narayanan, Qhe continuum elastic and atomistic viewpoints on the formeation
volumeand strain energy of a point defect,QJournal of the Mechanics and Physics of Solids, Vol. 54, pp. 1929 (2006).

A Bodapati, M. M.J. Treacy, M. Falk, J. Kieffer and P. Keblinski, edium Range Order and Radial Distribution Function,Qlournal
of Non-crystalline Solids, Vol. 352, pp. 116 (2006).

Y. Shi and ML. Falk, @oes méallic glass have a backbone? The role of percolating short range order in strength and failure,O
Scripta Maerialia, Vol. 54, pp. 381 (2006).

Y. Shi and M. L. Falk, Gtrain localization and percolation of stable structure in amaphous solids,(Physical Review Letters, Vol. 95,
pp. 095502 (2005).

F. Albano and M. L. Falk, Ghear softening and structure in a simuated three-dimensional binary glass,Qlournal of Chemical
Physics, Vol. 122, pp. 154508 (2005).

M.L. Falk, @tomLab: A tool for teaching materials science and simulation on the atomi scale,QJournal of Materials Education, \Vol.
26, pp. 225 (2005).

Y. Shi and ML. Falk, Btructural transformation and localization during simuated nanoindentation of a non-crystalline metal filmO
Applied Physics Letters, Vol. 86, pp. 011914 (2005).

JH. WU, S. Karthikeyan, M.L. Falk and D.A. Rigney, Orribological characteristics of diamancHlike-carbon (DLC) based
nanocompsite coatings,O\ear, Vol. 259, pp. 744-751 (2004).

JH-Wu, ML. Falk, DA Rigney, J.H. Sanders, AA. Voevodin, J.S. Zabinski, Qribological Behavior of WC/DLC/WS2
Nanocompmsite Coatings,(Burface Coatings and Technology, Vol. 188-189, p. 605-611 (2004).

M. Bouwville, J. Mirecki-Millunchick, M.L. Falk, @it nucleation in the presence of 3D islands during heteroepitaxial growth, CPhysical
Review B, Vol. 70, pp. 235312 (2004).

ML. Falk, J.S. Langer, L. Pechenik, Qhermd Effects in the Shear-Transformation Zone Theory of Amarphous Plasticity:
Comparisons to Meallic Gass Data,(Physical Review E, Vol. 70, pp. 011507 (2004).

F. Albano, N. Lacevic, M.L. Falk, S.C. Glotzer, "Relating Mesallic Glass Properties to Liquid Structure," Maerials Science and
Engineering A, Vol. 375-377C, pp. 671-674 (2004).

D.A Rigney, X.. Fu, J.E Hammeberg, BL. Holian, M.L. Falk, @xampes of Structural Evolution During Sliding and Shear of
Ductile Maerials,CBcripta Méaterialia, Vol. 49, pp. 977-983 (2003).

A Riposan, GK.M.Matin, M. Bowville, ML. Falk, J. Mirecki Milunchick, Qe effect of island density on pit nucleation in
Ino27Gawn73As / GaAs filmsCBurface Science, Vol. 525, pp. 222-228 (2003).

X. Fu, ML. Falk and D.A. Rigney, "Sliding and Deformaion of Mesallic Glass: Experiments and MDSimuations, Symposiumon
Advances in Meallic Gasses," Journal of Non-Crystalline Solids, Vol. 317, pp. 206-214 (2003).

ML. Falk, A. Needleman, J.R. Rice, "A critical evaluation of cohesive zone malels of dynamic fracture,” Journal de Physique IV 11,
pp. Pr5-43-52 (2001).
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10.

X Fu, T. Kasai, M.L. Falk and D.A. Rigney, "Sliding behavior of mdallic glasses part I: experiments,” Wear, Vol. 250/251, pp. 409-
419 (2001).

X. Fu, ML. Falk and D.A. Rigney, "Sliding behavior of meallic glasses part Il: computer simuations," Wear, Vol. 250/251, pp. 420-
430 (2001).

ML. Falk and J.S. Langer, "From Simuation to Theory in the Physics of Deformation and Fracture," Maerials Research Society
Bulletin, Vol. 25, p.40 May 2000.

ML. Falk, "Mdecular-Dynamics Simuation of Brittle and Ductile Fracture in Amaphous Salids," Physical Review B, Vol. 60, p.7062
(1999).

ML. Falk and J.S. Langer, "Dynamts of Viscoplastic Deformaion Amarphous Solids," Physical Review E, Vol. 57, p.7192 (1998).

MJ. Stevens, ML. Falk and M.O. Robhins, "Interactions Between Charged Spherical Macroions," Journal of Chemtal Physics, Vol.
104, p. 5209 (1996).

G. Ihm,M.L. Falk and S.K. Noh, "Symmeiry Dependent Localization in a Finite Superlattice," Physical Review B, Vol. 46, p. 9564
(1992).

G. Ihm,ML. Falk, S.K. Noh, S.J. Lee and T.W. Kim,"Investigations of Localization in an Infinite Superlattice," Superlattices and
Mtrostructures, Vol. 12, p. 159 (1992).

G. Ihm,M.L. Falk, S.K. Noh, J.I. Lee and S.J. Lee, "Oscillating Magnetization of Quantum Wells and Wires in Tilted Magnetic
Felds," Physical Review B, Vol. 46, p. 15530 (1992).

G. Ihm,ML. Falk, S.K. Noh, S.J. Lee and T.W. Kim,"Quantum Wire in a Longitudinal Magnetic FHeld: Effect of Quantum
Confinement on Magnetization," Physical Review B, Vol. 46, p. 15270 (1992).

G. Ihm,S.K. Noh, ML. Falk and KY. Lim,"Interface Localized States in Coupled Superlattices," Journal of Applied Physics, Vol. 72,
p. 5325 (1992).

SJ. Lee, MJ. Park, G. Ihm, ML. Falk, S.K. Noh, T.W. Kimand B. D. Choe, "Electronic Structure of the Triangular Quantum Well in
a Tilted Magnetic Field," Physica B, Vol. 184, p. 318(1993).

Other Publications

13.

11
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B. Puchala, M. L. Falk, K. Garikipati, Qksing Elasticity to Correct for Boundary Effects in Calculations of Stress-Diffusion Coupling
Parameers,an Mutiscale Madeling of Maerials,CEd. R. Devanathan, M. J. Caturla, A. Kubota, A. Chartier, S. Phillpot (Maerials
Research Society Proceedings Vol. 978E, Pittsburgh, PA, 2007), 0978-GG01-03.

Y. Shi, ML. Falk, Ghear Banding and Short Range Order in Simuated Nanoindentation of a Metallic Giass,OProceedings of the
Third Intemational Confernce on Mutiscale Maerials Madeling, Septemter 18-22, 2006, Freiburg, Germany, pp. 296-301.

Y. Shi, ML. Falk, @tomi-scale simuations of strain localization in a single-compnent three-dimensional madel amaphous solid,©
In @maphous and Nanocrystalline Meals for Structural Applications,CEd. E. Mg C.A. Schuh, Y. Li and MK. Miler, (M&. Res. Soc.
Proc. Vol. 903E, Pittsburgh, PA, 2006), 0903-216-05.1.

Y. Shi and ML. Falk, Qniaxial tensile test on an amaphous solid with embedded quasi-crystallites: a mdecular dynamis study, C8r
MIT Conference on Computational Huid and Solid Mechanics, (Eisevier, 2005).

ML. Falk, J.S. Langer and L. Pechenik, JJowards a Shear Transformation Zone Theory of Amaphous Plasticity, &chapter 4.3 in
Handbook of Maerials Madeling, (Springer, Netherlands, 2005), pp. 1281-1312.

M.Bouwville, K. Garikipati, M L. Falk, Gtress-defect interactions at molecular and continuum scales,(Proceedings of the Symposium
on Multiscale Phenomena in Mechanics, International Congress of Theoretical and Applied Mechanics, August 15-21, 2004,
Warsaw, pp. 411-416.

ML. Falk, J.S. Langer, L. Pechenik, Chgrmd Effects in the Shear-Transformetion-Zone Theory of Amaphous Plasticity:
Comparison to Mdallic Glass Data,dn @maphous and Nanocrystalline Mdals,Ced. R. Busch, T. Hufnagel, J. Eckert, A Inoue, W.
Johnson, AR. Yavari, (Maerials Research Society Proceedings Vol. 806, Pittsburgh, PA, 2004), MM65

M. Bouville, ML. Falk, J. Mirecki Milunchick, @it nucleation in compound sermiconductor thin filmsGin Gelf-Organized Processes in
Semiconductor Heteroepitaxy,CEd. R.S. Goldman, R. Noetzel, AG. Norman, G.B. Stringfellow, (Ma. Res. Soc. Proc. Vol. 794,
Pittsburgh, PA, 2004), T3.24.1-6.

ML Falk, Y. Shi, Girain Localization in a Mdecular-Dynarmics Matdel of a Metallic Glass,(n Gupercooled Licids, Glass Transition,
and Bulk Meallic Glasses,(=d. T. Egami, AL. Greer, A. Inoue and S. Ranganathan, (M&. Res. Soc. Proc. Vol. 754, Pittsburgh, PA,
2003), CC6.20.1-6.



ML. Falk, "Teaching the mdecular simuation of materials to a diverse cross-section of engineering graduate students,"
Proceedings of the Ameican Society of Engineering Education Annual Conference, 2002.

A Riposan, GKM.Matin, M. Bowville, M.L. Falk, J. Mirecki Milunchick, "Island and pit formetion during growth and annealing of
InGaAs/GaAs films" In "Current Issues in Heteroepitaxial Growth: Stress Relaxation and Self Assemby," Ed. E. H. Chason, R Hull,
S.D. Bader and EA. Stach, (Ma. Res. Soc. Proc. Vol. 696, Pittsburgh, PA, 2002).

X Fu, ML. Falk and DA Rigney, @xperimental Studies and mdecular dynamics simulations of the sliding contact of metallic
glass,An Supercooled Liquid, Bulk Glassy and Nanocrystalline States of Alloys, Ed. A. Inoue, AR. Yavari, W.L. Johnson and R.H.
Dauskardt, (M&. Res. Soc. Proc., 644, Pittsburgh, PA, 2001)

ML. Falk, "Plastic Dynamics and Brittle vs. Ductile Failure in Noncrystalline Solids," In Fracture and Ductile vs. Brittle Behavior —
Theory, Madeling and Experiment, Ed. G. Beltz, K-S. Kim, M.Mader and R.L.B. Selinger, (M&. Res. Soc. Proc. , 539, Pittsburgh,
PA, 1999).
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Lecturer at Advanced School: @rittle Fracture and Plastic Slip in Materials: From the Atomistic to the Engineering Scale,0
International Center for Mechanical Sciences (CISM), Udine, Italy, May 2008.

Workshop on Fundamental Issues on Méallic Glasses, Guilin and Kunming, China, October 2007.
Colloquium, Department of Physics, Emay University, Septemler 2007.
14 Interational Symposium on Meastable and Nano Méterials, Corfu, Greece, August 2007.

Workshop on "Mechanical behavior of glassy maerials," Pacific Institute of Theoretical Physics, University of British Columida,
Vancouver, Canada, July 2007.

Workshop on "Jamming," Aspen Center for Physics, July/Aug 2007.
Seminar, Department of Aerospace Engineering and Mechanics, University of Minnesota, December 2006.

Symposium on "Statistical approaches to irreversible deformation and failure of maerials," 3¢ Intemational Conference on
Mutiscale Maerials Madeling, Freiberg, Germany, Septemkber 2006.

Workshop on Statistical Physics in Mechanics, Grasse, France, June 2006.

American Physical Society Mach Meeting, Baltimae, MD Mach 2006.

Compex Systems Seminar, Department of Physics, University of lllinois, Urbana Champaign, January 2006.
Colloquium, Department of Materials Science and Engineering, University of lllinois, Urbana Champaign, January 2006.
Colloquium, Department of Physics, University of California, Irvine, October 2005.

Colloquium, Department of Mechanical Engineering, University of California, Santa Barbara, October 2005.
International Conference on Fracture, Turin, Italy, March 2005.

World Congress on Computational Mechanics, Beijing, China, September 2004.

XIX Sitges Conference on Jamming, Yielding and Irreversible Deformétion in Condensed Méter, Barcelona, Spain, June 2004.
Colloquium, Department of Physics, University of Toronto, April 2004.

Colloquium, Department of Mechanical Engineering, Yale University, Septemkber 2003.

@oupling continuum elasticity and mass transport via atomistic madeling: Stress effects on vacancies in Stillinger-Weber silicon,0
US National Congress on Computational Mechanics, 2003

Gitress Induced Patterns in Fracture, Deformation and Heteroepitaxy,(Pattern Formation in Physics and Biology, Kavii Institute for
Theoretical Physics, August 2003.

ML. Falk, F. Albano, Y. Shi, ®Relating Structure to Mechanical Properties in Simuation Studies of Madel Meallic Glasses,O
Fuctuation Electron Microscopy and Nanoscale Ordering in Amaphous Maerials, UIUC, June 2003.

Colloquium, Department of Mechanical and Industrial Engineering, University of lllinois, Urbana-Champaign, January 2003.

Mysteries of the Amaphous State: Jamning, Plasticity and Localization in the Absence of Long-range Order,(National Science
Foundation Workshop on Méerials Theory, Georgetown University, October 2002.
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@onnecting atomistics to continuum elasticity: Madeling vacancies in Stillinger-Weber silicon, GQuantur/Atomistic/Continuum
Coupling in Maerials Simuation, Society of Engineering Sciences, October 2002 (unable to attend due to timeconflict with above
workshap; at request of organizers, Mahieu Bouville, mygraduate student gave talk in mystead).

Colloquium, Department of Engineering Physics, University of Wisconsin, January 2002.

@\ critical evaluation of dynarmic fracture simuations using cohesive surfaces,JS National Congress on Computational Mechanics,
July 2001.

@morphous Materials, Brittle Cracks and Cohesive Surfaces, OAmerican Physical Society Meeting, March 2001.

®racture and Strain Localization in Amaphous MaerialsQMaterials Computation -- Progress Towards Technological Impact,
Maerials Research Society Spring Meeting, April 2000.

®ethinking Plasticity: Deformation Dynamics in Noncrystalline Solids,CNicholas Metropolis Award Lecture, Ameican Physical
Society Mach Meeting, Mach 2000; Advances in Theory, Madeling and Simuation of Maerials, American Ceramics Society Annual
Megting, April 2000.

Qhe Plastic Dynarmics of Brittle vs. Ductile Fracture in Amaphous, O/Morkshop on Madels of Fracture, Isaac Newton Institute for
Mahematical Sciences, Camlridge Univ., November 1999.

@imuations of Dynamt Crack Branching in Brittle Materials,08ymposium on Dynamic Fracture, Society of Engineering Science,
October 1999.

Meformation and Fracture in Amaphous Particle Networks,Olnterational Workshop on Colloidal Processing of High-Performance
Ceramics, Max-Planck-Gesellschaft, Mach 1998.

®iscous Dynamics of Amaphous Systems The Imications for Fracture,ONational Institute of Standards and Technology, July
1997, Program on Jamning and Rheology, Institute for Theoretical Physics, Septermber 1997.

@ynamcs of Failure and Fracture in Solids,Qwith J.S. Langer, Gordon Research Conference on Soft Condensed Meatter and
Related Subjects, July 1997.

Round Table Discussion on Fracture Mdecular Dynamts, Combined Workshops on Fracture, Friction and Deformation, Los
Alamas National Laboratory, 1996.

Funded Research and Educational Efforts

7.

A

®undamental Simuation Studies of Mixing at Sliding Interfaces,National Science Foundation, Directorate for Engineering, Division
of Gvil and Mechanical Systems(Material Design and Surface Engineering), 2005-08, $250,000

@cquisition of Beowulf Cluster for Computational Maerials Research, Education and Student Training, ONational Science
Foundation, Directorate for Mahematical and Physical Sciences, Division of Maerials Research (Instrumentation for Maerials
Research), PI: S. Glotzer (UM Chem. E), co-Pls: J. Kieffer, R. Larson (UM Chem. E), 2003, $200,000.

Mevelopment of an Open Source MATLAB Environmaent for Instruction Regarding Atomic Processes in Materials,0Gilbert Whitaker
Fund for the Impovement of Teaching, UM CRLT, 2003-06, $24,720.

(ntegrated Atomistic and Continuum Studies of Stress-Defect Interactions in Semiconductors,National Science Foundation,
Directorate for Engineering, Division of Civil and Mechanical Systems(Mechanics and Structures of Maerials), co-Pl: K. Garikipati,
(UM Mech. E), 2003-07, $270,000.

@AREER: Theory and Simuation of the Structure and Mechanical Properties of Non-crystalline Solids,(National Science
Foundation, Directorate for Mathematical and Physical Sciences, Division of Maerials Research (Méaerials Theory), 2002-08,
$350,000.

Mirect Comparisons of Continuum and Atomistic Simuations of Dynamt Fracture, (Petroleum Research Fund, 2002-04, $35,000.
Mumaeical Simuation of Dynamic Fracture, (Rackham Graduate School, UM, 2001-2002, $15,000.

Meetings/Sessions Organized

5.

4
3.
2

®rom the Atomic to the Tectonic: Friction, Fracture and Earthquake Physics,(Kavli Institute for Theoretical Physics, Aug-Dec 2005.
@&ducating Tomarow® Maerials Scientists and Engineers,OMaterials Research Society Spring Meeting, 2004.

M echanical Properties of Glasses, Foams Gels and Granular Medlia,GAmaeican Physical Society Mach Meeting, 2004.

@tomsto Continuua: Madeling Physics Hierarchically, CBociety of Engineering Science, 2003.
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Gtress-Driven Processes on the Nanoscale: Heteroepitaxial Films Friction and Fracture, American Physical Society Mach
Meeting, 2002.

Students Advised

Ph.D. Commitees Chaired

1

2.
3.

4.
5.

Mathieu Bouville, Maerials Science and Engineering, Ghe role of stress and diffusion in structure formation in semiconductors,O
graduated Summe 2004.

Yunfeng Shi, Materials Science and Engineering, Gtrain localization in non-crystalline solids, Goraduated Fall 2005.

Brian Puchala, Materials Science and Engineering, dnteractions of stress and point defects in semiconductors, Canticipated
graduation 2008. (co-chair with K. Garikipati)

Woo Kyun Kim, Mechanical Engineering, Gundamental studies of miing at sliding interfaces, Ganticipated graduation 2008.
Stacy Pyett, Chemical Engineering, @n inherent structure approach to yield behaviors in colloidal gels,Gpraduated Winter 2003.
(NOTE: Stacy Pyett was the advisee of another faculty member who left the university. | served as Stacy® commitee chair
during the final year of her graduate studies.)

M S. Comnittees Chaired

1

Fabio Albano, Materials Science and Engineering, ®elating processing to mechanical properties and structure in metallic
glasses,yraduated Summe 2004.

Undergraduates supervised in independent projects

Ohiole Ake, Fabio Albano, Stephen Doyle, Md_ean Echlin, Adam Falkenberg, Michael Katz, Mathew Larson, Hui Li,
Kunal Méahajan, Prakit Mchal, Kevin Nagel, Huiyan Neo, Brian Puchala, Jayesh Thawani

Courses Taught
All ratings are on a5 point scale: 4= Agree, 5= Strongly Agree
QL: Overall, this was an excellent course, Q2: Overall, the instructor was an excellent teacher

¥

ENGR 101 - Introduction to Computers and Programrming
Required first-year class that introduces programning in C+ and MATLAB
Fall 2002 - 181 students, Q1: 3.61, Q2: 3.85
Fall 2004 - 225 students, Q1: 4.01, Q2: 4.38
Fall 2006 - 216 students, Q1: 3.86, Q2: 4.12
MSE 220 - Introduction to Maerials and Manufacturing (Discussion Leader)
Introductory level class in maerials science and engineering
Winter 2001 - 30 students, Q1: 4.30, Q2: 4.17
MSE 242 - Physics of Maerials
Required second year course on quantum mechanics and madern physics
Winter 2006 - 56 students, Q1: 3.69, Q2: 4.18
Winter 2007 - 54 students, Q1: 3.46, Q2: 4.15
MSE 435/335 - Kinetics and Transport
3dyear course on analysis of fluid flow, heat transport and mass transport using differential equations.
Winter 2002 - 32 students, Q1: 4.05, Q2: 4.86
Winter 2003 - 30 students, Q1: 4.00, Q2: 4.81
Winter 2004 - 44 students, Q1: 4.44, Q2: 4.90
Winter 2005 - 34 students, Q1: 4.00, Q2: 4.71
MSE 693/556 - Mdecular Smuation of Materials
New course. First at UM in the area of computational méterials science. Introduced mdecular dynamics, Mante Carlo and other
mehods. Students were reguired to impove and imgement algorithms  Enrolled students from MSE, ChemE Aero, Mech E,
Computer Science, Physics, Applied Physics and Macromdecular Sciences.
Fall 2000 - 22 students, Q1: 4.00, Q2: 4.38
Fall 2001 - 17 students, Q1: 4.30, Q2: 4.64
Fall 2003 - 24 students, Q1: 4.43, Q2: 4.56
Fall 2007 - 31 students



