Guillaume Bal

Department of Applied Physics & Applied Mathematics
Columbia University

New York, NY 10027

(212) 854 4731 (office)

(212) 854 8257 (fax)

gb2030Q@columbia.edu
http://www.columbia.edu/~gb2030

Education

Ph.D. in Applied Mathematics, University of Paris VI, France - 1997
Diploma, Ecole Polytechnique, Paris, France - 1993

Professional Experience

e Professor, Columbia University, 2009-present.

e Associate Professor, Columbia University, 2003-2008.

e Visiting scholar, Institute for Pure and Applied Mathematics, UCLA campus, fall 2003.

e Assistant Professor, Columbia University, 2001-2003.

e [L.E.Dickson Instructor, University of Chicago, 1999-2001.

e Postdoctoral research associate, Stanford University, 1997-1999.

e Research associate, Electricité de France, Clamart, France, 1994-1997. Preparation of
Ph.D. thesis “Coupling of Equations and Homogenization in Neutron Transport”. Adviser:
Professor Yvon Maday, Paris VI, France.

Research Interests

Applied Partial Differential Equations. Equations with random coefficients including wave
and particle propagation in heterogeneous media. Mathematical and numerical analysis of
Inverse Problems. Applications in medical imaging and geophysical imaging.

Awards and Grants

DOE Grant DE-FG52-08NA28779 “Monte Carlo and Deterministic 3D radiative transfer”
(co-PI Anthony Davis, LANL) Oct 2008 - Oct 2011.

NSF Grant DMS-0804696 “Partial Differential Equations with random coefficients and In-
verse Problems” July 2008 - July 2011.

NSF FRG Grant DMS-0554097 “Inverse Problems in Transport Theory” September 2006 -
August 2009.

DARPA-ONR Grant N00014-04-1-0224 “Time reversal of Electromagnetic Waves” February
2004 - July 2008.

Alfred P. Sloan Fellow, September 2003.

NSF Grant DMS-0239097 “CAREER: Time Reversal and Inverse Problems in Wave and
Particle Propagation” September 2003 - August 2008.

ONR Grant N00014-02-1-0089 “Time Reversal for Waves in Random Media” November
2001 - October 2004.

NSF Grant DMS-0072008 (renamed DMS-0233549) “Derivation and Simulation in Radiative
Transfer Theory” July 2000 - July 2003.



The Jean-Pierre Lepetit Prize 1998, awarded for the best PhD thesis defended in 1997-1998
at the Direction des Etudes et Recherches d’Electricité de France (EDF), France.

Professional activities

AMS, member.

Associate Editor: Discrete and Continuous Dynamical Systems (DCDS-B) 2006-
Associate Editor: Kinetic & Related Models (KRM) 2007-

Associate Editor: Inverse Problems and Imaging (IPI) 2009-

Advisory Panel: Inverse Problems (IP) 2008-

Teaching and Mentoring Experience

Columbia University (2001-present): teaching of undergraduate courses in PDE’s; teach-
ing of graduate courses in numerical analysis, inverse problems, waves in random media.
University of Chicago (1999-2001): teaching of undergraduate courses in Complex vari-
able theory, Vector field theory, Fourier methods, and introduction to ODE’s and PDE’s.
Stanford University: Lectures on Transport Equations (graduate level), 1999. University
of Paris VI: Lectures on numerical implementation in Pascal, course on Linear Algebra,
licence of Applied Mathematics, 1995-1997.

Graduate Students:

Kui Ren, Graduated in Dec. 2005.

Ramén Verastegui, Graduated in Dec. 2005.

Nick Hoell.

Wenjia Jing.

Frangois Monard.

Will Martin.

Vincent Jugnon (Ecole Polytechnique, with Habib Ammari).

Undergraduate students:

Philippe Moireau, Ecole Polytechnique (Summer 2003).
Oleg Polyakov, Columbia University (Summer 2005).
Rosalia Wong, Columbia University (Summer-Fall 2006).
Frangois Monard, SUPAERO, France (Spring 2007).

Stan Snelson, Columbia University (Fall 2007- Spring 2009).
Clément Ray, Ecole Polytechnique (Spring 2009).

Postdoctoral researchers:

Olivier Pinaud (Fall 2003- Fall 2005).
Kui Ren (Fall 2005 - Summer 2007).
Alexandre Jollivet (Fall 2007 - ).

Ian Langmore (Fall 2008 - ).

Seminars
Applied Mathematics Kolloquium, ETH, Ziirich, May 2009.
Applied Mathematics Seminar, Duke University, March 2009.
Probability Seminar, Columbia University, February 2009.
Probability Seminar, Brown University, February 2009.
Applied Mathematics Seminar, University of Utah, Salt Lake, December 2008.



Analysis Seminar, Courant Institute, NYU, October 2008.

NASA/GISS Colloquium, New York, April 2008.

Physics Colloquium, Queens College, New York, September 2007.

Laboratoire Jacques-Louis Lions seminar, Paris 6, Paris, June 2006.

CSCAMM Seminar, University of Maryland, January 2006.

Applied Mathematics Colloquium, University of Pennsylvania, November 2005.
Applied Mathematics Colloquium, UMBC, Baltimore, October 2005.

Applied Mathematics Colloquium, NJIT, Newark, September 2005.

Analysis seminar, Courant Institute, NYU, May 2005.

Radiology seminar, University of Utah, May 2005.

Analysis seminar, Rochester University, April 2005.

Analysis seminar, University of Pennsylvania, March 2005.

Applied mathematics and analysis seminar, Duke University, November 2004.
Inverse Problems Seminar, University of Washington, October 2004.

Differential geometry/PDE seminar, University of Washington, August 2004.
Applied Math Lab Seminar, Courant Institute (NYU), New York, April 2004.
Applied Mathematics Seminar, Chicago University, February 2004.

Medical Imaging Seminar, University College London, London, January 2004.
Applied Mathematics Seminar, University of California, Irvine, November 2003.
Inverse Problems Seminar, University of Washington, November 2003.

Applied Mathematics Seminar, University of California, Los Angeles, November 2003.
Laboratoire Jacques-Louis Lions seminar, Paris 6, Paris, December 2002.
Time-frequency Seminar, Princeton University, Princeton, April 2002.

Statistics Seminar, Columbia University, New York, April 2002.

CRSC Seminar, North Carolina State University, Rayleigh, February 2002.
Applied Mathematics Seminar, Courant Institute (NYU), New York, February 2002.
Applied Mathematics Seminar, Ecole Polytechnique, France, March 2001.
Applied Mathematics Seminar, University of California, Irvine, February 2001.
Applied Mathematics Seminar, University of California, Los Angeles, February 2001.
Applied Mathematics Seminar, Columbia University, February 2001.

Applied Mathematics Seminar, New Jersey Institute of Technology, January 2001.
Applied Mathematics Seminar, University of Wisconsin-Madison, October 2000.
Applied Mathematics Seminar, Chicago University, June 2000.

Applied Mathematics Seminar, University of Minnesota, April 1999.

Applied Mathematics Seminar, University of Chicago, April 1999.

Working group on Numerical Methods, Paris VI, France, November 1998.
Applied Mathematics Seminar, Brown University, April 1998.



Workshops and Conferences
DOEFE UITI Meeting, Park City, Utah -December 2008 (invited presentation)
BIRS Workshop on Inverse Problems, Banff, Canada -November 2008 (invited presentation)

Conference on Biomathematical Imaging and IMRT, Huangguoshu, China -October 2008
(plenary lecture)

Workshop on Inverse Problems and Financial Mathematics, Linz, Austria -October 2008
(invited presentation)

SES Annual Meeting, University of Illinois Urbana-Champaign -October 2008 (invited pre-
sentation)

AFOSR-DARPA Meeting on Imaging Dayton, Ohio -August 2008 (invited presentation)
SIAM Life Sciences, Montral -August 2008 (invited presentation)

SIAM Imaging Conference, San Diego -July 2008 (invited presentation)

SIAM Annual Meeting, San Diego -July 2008 (invited presentation)

Workshop on Inverse Transport, University of California Merced -June 2008 (invited pre-
sentation)

French-Canadian Annual Meeting, Montreal, CA -June 2008 (invited presentation)

Summer School on Inverse Problems, Colodaro State University, Fort Collins, CO -August
2007 (three lecture)

Applied Inverse Problems 2007, Vancouver, CA -June 2007 (plenary speaker)

FRG-Workshop in inverse problems, University of Washington, Seattle -June 2007 (two
invited presentations)

Inverse Problems and micro-local analysis workshop, Luminy, France -March 2007 (invited
presentation)

Workhop on High frequency waves, Vienna, Austria -February 2007 (invited presentation)
BIRS workshop on Inverse Problems, Banff, Canada - August 2006 (invited presentation)
Workshop on kinetic equations, Vienna, Austria -July 2006 (invited presentation)
Domain Decomposition 17, Stroebl, Austria - July 2006 (invited presentation)

CEMRACS 2006, Co-organizer Summer School on propagation of uncertainty, Luminy,
France - July-August 2006

IPAM IP reunion, Lake Arrowhead, CA - June 06 (invited presentation)
PIERS 2006, Cambridge, MA - March 2006 (three invited presentations).
AMS Meeting, San Antonio, TX - January 2006 (invited presentation).

High Frequency Wave Propagation, CSCAMM, University of Maryland - September 2005
(invited lecture).

Workshop on Radiative Transfer organized by C.Bardos and J. Garnier, Luminy, France -
September 2005 (2 lectures on transport equations).

Workshop on Inverse Problems organized by G. Uhlmann, University of Washington, Seat-
tle, WA - August 2005 (3 lectures on inverse transport).

Applied Inverse Problems 2005, Cirencester, UK - June 2005 (invited presentation).



SIAM Geosciences 2005, Avignon, France -June 2005 (invited presentation).

16th International Conference on Domain Decomposition Methods, New York, NY - January
2005 (invited presentation).

AMS Meeting, Atlanta, GA - January 2005 (invited presentation).

Computational Methods in Transport Workshop, Lake Tahoe, CA - September 2004 (plenary
lecture).

American Institute of Mathematical Sciences fifth International Conference, Pomona, CA -
June 2004 (organizer of session on “Wave Propagation and Inverse Problems”).

Opening conference for Inverse Problems center at RPI, Troy, NY - April 2004 (organizer
of session on “Time Reversal”).

Inverse Problems, IPAM Workshop at Lake Arrowhead, California, USA - December 2003
(invited presentation).

15th International Conference on Domain Decomposition Methods, Berlin, Germany - July
2003 (invited presentation).

Workshop on Multiscale problems, Princeton University, New Jersey, USA - June 2003

(invited presentation).

Applied Inverse Problems: Theoretical and Computational Aspects, IPAM Workshop at Lake
Arrowhead, California, USA - Mai 2003 (two invited presentations).

Mathematics in Biology and Medicine, CNRS conference, Paris, France - Mai 2003 (plenary
lecture).

Scattering and Inverse Scattering, Banff International Research Center, Banff, Canada -
March 2003 (plenary lecture).

Geometrically Based Motions, IPAM Workshop at Lake Arrowhead, California, USA -
September 2002 (invited presentation).

Mathematical Geophysics Summer School (MGSS), Stanford University, California, USA
(Several Lectures on Transport Equations in Geophysics and Time Reversal of Waves) -
August 1998, 1999, 2000, 2001 & 2002.

PIERS 2002, Boston, Massachusetts, USA - July 2002 (invited presentation)
SIAM Annual Meeting, Philadelphia, Pennsylvania, USA - July 2002 (invited presentation).

MSRI Workshop on Inverse Problems, Berkeley, California, USA - November 2001 (invited
presentation).

Geometrically Based Motions, IPAM culminating Workshop at Lake Arrowhead, California,
USA - June 2001 (invited presentation).

Western section meeting of the American Mathematical Society, Waves in heterogeneous
media special session, Las Vegas, Nevada, USA - April 2001 (invited presentation).

5th international conference on mathematical and numerical aspects of wave propagation,
Santiago de Compostela, Spain - July 2000 (invited presentation).

ASCI Level 2 Reviews, Sandia National Labs, Albuquerque, New Mexico, USA (Reviewer
for the University of Chicago) - May, 2000.

52nd Annual Meeting, American Physical Society, Fluid Dynamics from 1500 to 1999, New
Orleans, Louisiana, USA (Oral Communication) - November, 1999.



16th International Conference on Transport Theory, Atlanta, Georgia, USA (Oral Commu-
nication) - May, 1999.

Fifth SIAM Conference on Mathematical and Computational Issues in the Geosciences, San
Antonio, Texas, USA (Oral Communication) - March, 1999.

Mathematical and Numerical Aspects of Wave propagation, SIAM Meeting, Golden, CO,
USA - June, 1998.

Winter School on Diffuse Waves in Complexr Media, NATO ASI, Centre de Physique des
Houches, France - March, 1998.

10th International Conference on Domain Decomposition Methods, University of Colorado
at Boulder, USA (Oral communication) - August, 1997.

15th International Conference on Transport Theory, Chalmers University of Technology,
Goteborg, Sweden (Oral communication) - June, 1997.

Workshop on recent approzimation theory results in the numerical solution of differential
and integral equations, Palazzone, Cortona, Italy (Oral Communication) - September, 1995.
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