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RESEARCH INTERESTS

• Calculus of variations, analysis of nonlinear PDEs, mathematical physics

• Pattern formation and front propagation phenomena

• Reaction-diffusion equations and their applications to embryonic development

• Stochastic analysis of rare events

• Multiphysics modeling

GRANTS AND AWARDS

• Coherent structures in nanomagnetism, DMS-1908709, NSF, July 2019 – June 2022, $354,300.

• Magnetization dynamics at nanoscale, DMS-1614948, NSF, July 2016 – June 2020, $360,000.

• A spectral mass gauging concept for large-scale cryogenic propellant tanks, NASA Grant
NNX15AT36A, September, 2015 – May, 2016, $50,000.

• Modeling and numerical study of explosive boiling in well wetting fluids under microgravity, Uni-
versities Space Research Association, subcontract under NASA Grant NNX12AK33A, April 2014
– September 2014, $50,000.

• Deterministic and stochastic magnetization dynamics in thin ferromagnetic films and devices, DMS-
1313687, NSF, July 2013 – June 2016, $375,577.

• Strongly non-equilibrium phenomena at H2 and Ox phase boundaries, NASA Grant NNX12AF82G,
February 2012 – September 2013, $199,000.

• Collaborative Research: Dynamics of Morphogen Gradients, DMS-1119724, NSF, October 2011 –
2014, $249,999.

• Upper stage engine uncontainable failure analysis, NASA Grant NNX10AC65G, January – Decem-
ber, 2010, $155,000.

• Winding domain walls in thin ferromagnetic films, DMS-0908279, NSF, July 2009 – 2014, $370,957.

• Collaborative Research: Analysis of spatiotemporal signal processing in developmental patterning,
DMS-0718027, NSF, July 2007 – 2010, $155,000.

• Collaborative Research: Multiscale analysis of epithelial patterning: modeling and experiments, NIH
R01 GM076690, July 2005 – 2008, $204,379.

• Collaborative research: modeling and computational analysis of cell communication in Drosophila
oogenesis, DMS-0211864, NSF, August 2002 – 2005, $104,378.

• Plenary lecture, SIAM Conference on Mathematical Aspects of Materials Science, May 2021.

• Visiting Fellowship, LABEX NEXT “Nano, Mesures EXtrêmes et Théorie”, INSA, Toulouse, France,
Summer 2019.

• Distinguished Research Award, College of Science and Liberal Arts, NJIT, April 2018.

• Visiting Fellowship, Max Planck Institute for Mathematics in the Sciences, Germany, Summer 2014.

• Kavli Frontiers of Science symposium speaker, National Academy of Sciences, US, April 2011.

• Visiting Fellowships, Istituto Nazionale di Alta Matematica Francesco Severi, Italy, Summers 2005,
2006, 2011, 2017.

• Visiting Fellowship, Gruppo Nazionale per l’Analisi Matematica, la Probabilitá e le loro Appli-
cazioni, Italy, July 2007.
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54. H. Knüpfer and C. B. Muratov, “Domain structure of bulk ferromagnetic crystals in applied fields
near saturation”, J. Nonlin. Sci. 21, 921-962 (2011).

55. V. V. Osipov, M. J. Daigle, C. B. Muratov, M. Foygel, V. N. Smelyanskiy and M. D. Watson,
“A dynamical model of rocket propellant loading with liquid hydrogen,” J. Spacecraft Rockets 48,
987-998 (2011).

56. C. B. Muratov, V. V. Osipov, V. N. Smelyanskiy and R. W. Tyson, “Nucleate boiling in long-
term cryogenic propellant storage in microgravity”, IAC-11.A2.6.4.x12034, Proceedings of the 62nd
International Astronautical Congress, Cape Town, South Africa, September 2011.

57. C. B. Muratov, V. V. Osipov, V. N. Smelyanskiy, “Issues of Long-Term Cryogenic Propellant
Storage in Microgravity”, NASA Tech. Report, TM-2011-215988, October 2011.



58. C. B. Muratov and M. Novaga, “Global exponential convergence to variational traveling waves in
cylinders,” SIAM J. Math. Anal. 44, 293–315 (2012).

59. P. V. Gordon and C. B. Muratov, “Self-similarity and long-time behavior of solutions of the diffusion
equation with nonlinear absorption and a boundary source”, Netw. Heterog. Media. 7, 767–780
(2012).

60. C. B. Muratov and X. Zhong, “Threshold phenomena for symmetric decreasing solutions of reaction-
diffusion equations,” Nonlin. Diff. Equations Appl. 20, 1519–1552 (2013).

61. P. V. Gordon, C. B. Muratov and S. Y. Shvartsman, “Local accumulation times for source, diffusion
and degradation models in two and three dimensions,” J. Chem. Phys. 138, 104121 pp. 1-6 (2013).
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SELECTED RECENT PRESENTATIONS

- Invited talk, Applied Math Seminar, Courant Institute of Mathematical Sciences, February 2015.

- Invited talk, Applied Math Seminar, University of Bristol, March 2015.

- Invited talk, PDE and Differential Geometry Seminar, University of Connecticut, April 2015.

- Invited talk, Materials Working Group Seminar, Courant Institute of Mathematical Sciences, April
2015.

- Invited talk, PDE Seminar, University of Pisa, July 2015.

- Invited talk, Applied Mathematics Colloquium, Colorado State University, October 2015.

- Invited talk, Applied Mathematics Colloquium, NJIT, November 2015.

- Minisymposium talks, SIAM Conference on PDEs, Phoenix, AZ, December 2015.

- Invited talk, NYU-Oxford Workshop on Mathematical Models of Defects and Patterns, New York,
NY, January 2016.



- Invited talk, XXVI Convegno Nazionale di Calcolo delle Variazioni, Levico Terme, Italy, January
2016.

- Invited talk, PDE seminar, UT Austin, February 2016.

- Invited talk, PIMS Workshop on Non-Local Variational Problems and PDEs, Vancouver, Canada,
June 2016.

- Invited talk, CRM Workshop on Partial Order in Materials, Montreal, Canada, June 2016.

- Invited talk, Applied Mathematics Seminar, University of Swansea, UK, July 2016.

- Invited talk, PDE Seminar, University of Maryland, October 2016.

- Invited talk, PDE Seminar, University of Pisa, March 2017.

- Invited talk, The 2nd International Conference on ”Nanomagnetism and Spintronics”, San Sebas-
tian, Spain, June 2017.

- Invited talk, Workshop on Curves and Networks in Geometric Analysis, Centro De Giorgi, Pisa,
Italy, June 2017.

- Invited talk, Mathematical Physics Seminar, University of Rome III, July 2017.

- Minisymposium talk, 2nd Mathematical Congress of the Americas, Montreal, Canada, July 2017

- Invited talk, Materials Working Group, Courant Institute of Mathematical Sciences, October, 2017.

- Invited talk, Applied Math Colloquium, Princeton University, December 2017.

- Minisymposium talks, SIAM Conference on Analysis of PDEs, Baltimore, MD, December 2017.

- Invited talk, Workshop on “Topics in the Calculus of Variations: Recent Advances and New Trends”,
BIRS, Canada, May 2018.

- Invited talk, PDE Seminar, University of Pisa, September 2018.

- Invited talk, Analysis, Logic and Physics Seminar, Virginia Commonwealth University, November
2018.

- Invited talk, Workshop on “Optimal design of complex materials”, Isaac Newton Institute, Cam-
bridge, January 2019.

- Invited talk, Workshop on “Mathematical Models for Pattern Formation”, Carnegie Mellon Uni-
versity, March 2019.

- Invited talk, AMS Sectional Meeting, Special Session on Modeling and Qualitative Study of PDEs
from Materials Science and Geometry, Hartford, CT, April 2019.

- Invited talk, 12th International Symposium on Hysteresis Modeling and Micromagnetics, Heraklion,
Greece, May 2019.

- Invited talk, LPCNO seminar, INSA, Toulouse, France, July 2019.

- Minisymposium talks, The 9th International Congress on Industrial and Applied Mathematics,
Valencia, Spain, July 2019.

- Invited talk, Workshop on “PDEs and Applications to Life Sciences”, Penn State, October 2019.

- Invited talk, Workshop on “Modeling of Crystalline Interfaces and Thin Film Structures”, The
Erwin Schrödinger International Institute for Mathematics and Physics, November 2019.



- Invited talk, Mathematical Physics Seminar, Rutgers University, February 2020.

- Invited talk, Applied Mathematics Seminar, University of Pisa, May 2020.

- Invited talk, Workshop on “Calculus of Variations”, Mathematisches Forschungsinstitut Oberwol-
fach, August 2020.

- Invited talk, Center for Nonlinear Analysis Seminar, Carnegie Mellon University, October 2020.

- Invited talk, Conference on “Mathematical and Computational Materials Science”, IMSI, University
of Chicago, February 2021.

- Invited talk, Caltech and UCLA joint analysis seminar, March 2021.


