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RESEARCH INTERESTS:

Computational studies in condensed matter: soft matter, nanophysics, solid state, and complex

Systems.



HONORS:

Undergraduate Thesis: Control in Nonlinear Systems with Sequences of Pulses, 1993.
General Electric Graduate Fellowship, 1993-1994.

University of Michigan Rackham Graduate Fellowship, 1994-1998.

Passed PhD preliminary examination with distinction, 1995.

Nominated for Campus-wide Distinguished Dissertation Award, University of Michigan, 1998.
Director’s Fellow, LANL, 2000.

Richard P. Feynman Distinguished Fellow, LANL, 2001-2003.

Distinguished Postdoctoral Team Award, LANL, 2004.

Research Achievement Award, Ratchet Cellular Automata, LANL, 2004.

PUBLICITY:

Work on Vortex Dynamics featured in:
APS News 5, June 1996.
APS DMP Image Gallery webpage.
Work on “Ratchet Cellular Automata” [PRL 90, 247004 (2003)] featured in:
Physical Review Focus, June 20, 2003.
Technology Research News, July 16/23, 2003.
LANL Director’s Highlights, July 25, 2003.
LANL Theoretical Division Research Highlights 2003.

GRANTS:

2001: LDRD (LANL) “Statistical Properties of Granular Chains.” With E. Ben-Naim.
2002: LDRD (Argonne) “Vortex Cellular Automata.” With W.K. Kwok, B. Jankd,

V. Metlushko.
2003-2006: LDRD-DR (LANL) “Statistical Physics of Infrastructure Networks.” With

7. Toroczkai, E. Ben-Naim, M.B. Hastings.
2006-2009: LDRD-DR (LANL) “The Physics of Algorithms.” With M. Chertkov.
2007-2010: LDRD-ER (LANL) “Critical and crossover behaviors at jamming transitions.”

TEACHING EXPERIENCE:

1996—1997 University of Michigan Lab TA
8 sections of electricity and magnetism.

Fall 1999 University of California, Davis
Guest lecturer; graduate solid state course (2 weeks).

Graduate Students

John Wambaugh (Duke): Summer 2001; co-mentor: C. J. Olson
Project: Ratchet induced segregation of non-spherical grains.

Sofian Teber (U. Paris): Summer 2001; co-mentors: A. Bishop, C. J. Olson
Project: Monte Carlo simulation of charged solitons.

Dylan Manna (U. Michigan): Summer 2001; co-mentor: C. J. Olson
Project: Two-species colloids in circular traps.

Michael Mikulis (UC-Davis): Fall 2003; co-mentors: C.J. Olson Reichhardt and R. Scalettar
Project: Reentrant disordering of colloidal molecular crystals.

Jing-Xian Lin (UC-Riverside): Summer 2005; co-mentor: C.J. Olson Reichhardt
Project: Heterogeneous melting of pinned colloids.

Andras Libal (Notre Dame): Summer 2005-present; co-mentor: C.J. Olson Reichhardt
Project: Dynamics, rectification, and fractionation for colloids on flashing substrates.
Project: Realizing colloidal artificial ice on arrays of optical traps.



Project: Point defect dynamics in two-dimensional colloidal crystals.
Project: Vortex configurations and dynamics in elliptical pinning sites for high
matching fields.
Project: Enhancing mixing and diffusion with plastic flow.

Qiming Lu (RPI): Summer 2006; co-mentor: C.J. Olson Reichhardt
Project: Reversible vortex ratchet effects and ordering in superconductors with
one-dimensional asymmetric potential arrays.

N. Robert Hayre (UC-Davis): Summer 2007; co-mentor: C.J. Olson Reichhardt
Project: Prions and pattern forming systems.

Mew-Bing Wan (Washington Univ. St. Louis): Summer 2007; co-mentor: C.J.O. Reichhardt
Project: Rectification of swimming bacteria and self driven particle systems by arrays
of asymmetric barriers.

Undergraduate Students

John Wambaugh (U. Michigan): 1997-8 REU; co-mentors: F. Nori, C. J. Olson
Project: Superconducting fluxon pump and lenses.

Amit Mehta (Cornell): 1998 REU; co-mentors: F. Nori, C. J. Olson
Project: Horton analysis of riverlike networks of vortices.

Omari Fuller (Contra Costa College): 1999 Minority Undergraduate Research Participation in
the Physical Sciences; co-mentors: C. J. Olson, R. Scalettar
Project: Atomic Friction.

Rogelio Lepe (Sacramento City College): 1999 MURPPS; co-mentors: C. J. Olson,
R. Scalettar
Project: Threshold dynamics in spring-block models at the edge of motion.

Yolanda Marchante-Ortiz (Solano Community College): 1999 MURPPS;
co-mentors: C. J. Olson, R. Scalettar
Project: Detection of non-visible planets by star perturbation.

Carla Rivera (UC-Davis): 1999 MURPPS; co-mentors: C. J. Olson, R. Scalettar
Project: Orbital stability and the three body problem.

Jeff Drocco (Notre Dame): Summer 2003; co-mentors: C. J. Olson Reichhardt, B. Janké
Project: Melting of two-species charged clusters in a parabolic trap;
Project: Multiscaling at Point J: Jamming is a critical phenomenon.

Niall Mangan (Clarkson): Summer 2007; co-mentor: C.J. Olson Reichhardt
Project: Intermittency in ac driven vortices.

PROFESSIONAL SERVICE:

Referee for Physical Review Letters, Physical Review B, Physical Review E, Europhysics Let-
ters, Physica B, Physica C, Physica D, Physics Letters A, Reviews of Modern Physics, Nature,
Journal of Physics B.

Referee (Grants) - National Science Foundation, Cortell Research Corporation, Petroleum Re-
search Fund, Guggenheim Foundation.

Service: Co-organizer, CNLS 23rd Annual Conference on Networks: Structure, Dynamics and
Function. Co-organizer, Third Summer Conference on Statistical Physics, July 26-Aug. 6,
2004 (LANL). CNLS Colloquium organizer, 2003-4. Member, T-13 group leader search com-
mittee, 2006.



COMPUTER EXPERIENCE:

Techniques: Parallel and serial computing techniques, molecular and Brownian dynamics,
classical Monte Carlo, development of new measures for complex systems.

Languages: FORTRAN, C, MPI, HTML
Platforms and machines used: UNIX, Linux, MS-DOS, MS-WINDOWS; Sun workstations,

IBM SP2, IBM RISC-6000, PCs, Macintosh.
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“Static and dynamic vortex states in layered superconductors,” Seminar, Applied Super-
conductivity Center, University of Wisconsin, Madison, June 26, 2001.

“Ordering and dynamics of vortices and colloids on periodic substrates,” Seminar, Ma-
terials Science Division, Argonne National Laboratory, July 5, 2001.

“Vortex pinball and rectification in systems with periodic pinning sites and crossed ac
drives,” VIII Vortex Physics Workshop, Bariloche, Argentina, Dec. 1, 2001.

“Static and dynamic colloidal states on patterned substrates,” Physics Colloquium, New
Mexico State University, Jan. 30, 2002.

“Static and dynamic colloidal states on patterned substrates,” Physics Colloquium, Emory
University, Feb. 12, 2002.

“Static and dynamic colloidal states on patterned substrates,” Physics Colloquium, Wes-
leyan University, Mar. 16, 2002.

“Interference effects in 2D and 1D wvortex matter in periodic pinning potentials with ac
and dc drives,” ESF Workshop on Structure and Arrangement of Vortices in Supercon-
ductors, Prague, Apr. 3, 2002.

“Static and dynamic colloidal states on patterned substrates,” Physics Seminar, Univer-
sitat Konstanz, Apr. 6, 2002.

“Dynamics and melting of stripes, bubbles, and crystals with quenched disorder,” Con-
densed Matter Seminar, California Institute of Technology, May 6, 2002.

“Dynamics and melting of stripes, bubbles, and crystals with quenched disorder,” Con-
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Ludwig Maximilian University, Munich, Germany, Nov. 14, 2005.



71. “Colloids in external fields: Crystallization, melting, and dynamics,” Physics Seminar,
University of Diisseldorf, Germany, Nov. 18, 2005.
Crystallization, melting, and dynamics,” Physics Collo-

72. “Colloids in external fields:
quium, Wayne State University, Feb. 17, 2006.
“Colloids in external fields: Crystallization, melting, and dynamics,” Condensed Matter

73.
Physics Seminar, Florida State University, Feb. 21, 2006.
“Colloids in external fields: Crystallization, melting, and dynamics,” Condensed Matter

Physics Seminar, University of Massachusetts—Ambherst, Mar. 2, 2006.

74.
“Colloids in external fields: Crystallization, melting, and dynamics,” Condensed Matter

75.

Physics Seminar, University of Houston, Apr. 4, 2006.
“Pattern formation in systems with competing interactions: Stripes, checkerboards, and
bubbles,” Materials Science and Engineering Seminar, Louisiana State University, Apr.

76.
26, 2006.
77. “Condensed matter physics models for molecular and nuclear physics,” T-16 (Nuclear
Physics) Group Seminar, Los Alamos National Laboratory, May 9, 2006.
78. “Pattern formation in systems with competing interactions: Stripes, checkerboards, and
bubbles,” Physics Department Seminar, Northwestern University, May 12, 2006.

79. “Vortex configurations and artificial spin ice in elliptical pinning sites,” 11th Interna-
tional Workshop on Vortex Matter, Wroclaw, Poland, July 3-8, 2006.
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“Colloids as a model system to explore complex matter,” Condensed Matter Physics
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83.
of California - Los Angeles, Oct. 24, 2006.
“Colloids as a model system to explore compler matter,” Condensed Matter Physics
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“Hysteresis and noise in stripe and clump forming systems,” SPIE Conference, Noise
and Fluctuations in Circuits, Devices and Materials, Florence, Italy, May 23, 2007.

“Colloids as a model system to explore compler matter,” Condensed Matter Physics
Seminar, University of Pittsburgh, Oct. 11, 2007.

“Colloids as a model system to explore complex matter,” Condensed Matter Physics
Seminar, Washington University St. Louis, Oct. 15, 2007.

“Colloids as a model system to explore complex matter,” Physics Colloquium, St. An-
drews University, Oct. 30, 2007.

“Colloids as a model system to explore complexr matter,” Theoretical Physics Seminar,
University of Manchester, Nov. 2, 2007.

“Colloids as a model system to explore complex matter,” Applied Mathematics Seminar,
Imperial College, London, Nov. 6, 2007.

“Colloids as a model system to explore complex matter,” Nanoscience Seminar, Depart-
ment of Physics, University of Bath, Nov. 7, 2007.
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“Rectification of swimming bacteria and self driven particle systems by arrays of asym-
metric barriers,” Center for Nonlinear Studies Seminar, Los Alamos National Laboratory,
Dec. 11, 2007.
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