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EDUCATION

Knox College, B.A., June 1977
Massachusetts Institute of Technology, Ph.D., June 1981 (Mathematics)

ACADEMIC POSITIONS

University of North Carolina at Chapel Hill: July 1985-present
Visiting Professor, Chinese Academy of Sciences, Beijing, Fall 1996
Visiting Professor, Beijing University, Fall 1996
Ecole Polytechnique, Centre de Mathematiques Visiting Member, 1982-1983
Harvard University:

Benjamin Peirce Assistant Professor, September 1981 - June 1985

PUBLICATIONS

Wavefront sets of extensions of solutions to diffractive boundary problems, Comm.
P.D.E. 8 (1983), 875-928.

On extending solutions to Dirichlet problems across the boundary as solutions,
Duke Math. J. 52 (1985), 547-563.

On extending solutions to wave equations across glancing boundaries, Bulletin of
the AMS 15 (1986), 65-68.

Propagation of singularities of solutions to semilinear boundary value problems,
Bulletin of the AMS 15 (1986), 201-204 (with Florin David).

Singularities of solutions to semilinear boundary value problems, American J. Math.
109 (1987), 1087-1109. (with Florin David).

Spreading of singularities at the boundary in semilinear hyperbolic mixed problems
I: microlocal Hs,s′ regularity,” Duke Math. J. 56 (1988), 17-40.

Spreading of singularities at the boundary in semilinear hyperbolic mixed problems
II: crossing and self-spreading, Trans. AMS 311 (1989), 291-322.

Interactions involving gliding rays in boundary problems for semilinear wave equa-
tions, Duke Math. J. 59 (1989), 365-397.
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The creation of weak singularities in reflecting semilinear waves, Annuaire de
l’Universite de Sofia 82 (l988), 53-6l.

Transmission across a moving interface: necessary and sufficient conditions for L2
well-posedness, Indiana Univ. Math. J. 4l (l992), 303-338.

Resonant reflection of multidimensional semilinear oscillations, Comm. P.D.E. l8
(l993), l90l-l959.

Nonlinear geometric optics for hyperbolic boundary problems, Communications in
PDE, 21 (1996) 1829-1895.

Nonlinear geometric optics for multidimensional shocks I: Profile equations, C.R.
Acad. Sci. Paris 325 (1997), p. 975-980.

Nonlinear geometric optics for multidimensional shocks II: Oscillatory exact shocks,
C.R. Acad. Sci. Paris 325 (1997) p. 981-986.

Highly oscillatory multidimensional shocks, Comm. Pure Appl. Math. 52 (1999)
p. 129-192.

Boundary layers and glancing blow-up in nonlinear geometric optics, Ann. Scient.
de l’Ecole Norm. Sup., 4th serie, t.33 (2000) p. 383-432.

Singular pseudodifferential operators, symmetrizers, and oscillatory multidimen-
sional shocks, Journal of Functional Analysis, 191 (2002), p. 132-209.

Curved shocks as viscous limits: a boundary problem approach, Indiana Univ.
Math. J. 51 (2002), p. 421-450.

Multidimensional viscous shocks II: the small viscosity limit, with G.Metivier, O.
Gues, K. Zumbrun, Comm. Pure Appl. Math., 57, 2004, 141-218.

Boundary layer and long time stability for multiD viscous shocks, with G. Metivier,
O. Gues, K. Zumbrun, Discrete and Continuous Dynamical Systems A, 11. 2004, 131-
160.

Stability of multidimensional viscous shocks, in Hyperbolic Systems of Conservation
and Balance Laws, Springer Lecture Notes, Springer-Verlag, 2006, 60 pages.
.

Existence and stability of multidimensional shock fronts in the vanishing viscos-
ity limit, with G. Metivier, O. Gues, K. Zumbrun, Archive Rational Mechanics and
Analysis, 175, 2004, 151-244.
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Equivalence of low frequency stability conditions for multidimensional detonations
in three models of combustion, with H.K. Jenssen, G. Lyng, Indiana Univ. Math. J.,
54, 2005, 1-64.

Multidimensional viscous shocks I: Degenerate symmetrizers and long time stabil-
ity, with G. Metivier, O. Gues, K. Zumbrun,, Journal of the A.M.S. 18 (2005), 61-120.

Navier-Stokes regularization of multidimensional Euler shocks, with G. Metivier,
O. Gues, K. Zumbrun, Ann. Sci. Ecole Norm. Sup. 39 (2006), 75-175.

Uniform stability estimates for constant-coefficient symmetric hyperbolic boundary
value problems, with G. Metivier, O. Gues, K. Zumbrun, Comm. in PDE, 32 (2007),
579-590.

Existence and stability of curved multidimensional detonation fronts, with N. Costanzino,
H. K. Jenssen, G. Lyng, Indiana University Math. J., 56 (2007), 1405-1461.

Viscous boundary value problems for symmetric systems with variable multiplici-
ties, with G. Metivier, O. Gues, K. Zumbrun, J. Differential Equations, 244 (2008),
309-387.

Nonclassical multidimensional viscous and inviscid shocks, with G. Metivier, O.
Gues, K. Zumbrun, Duke Math. J. , 142, (2008), 1-110.

Symmetric Euler and Navier-Stokes shocks in stationary barotropic flow on a
bounded domain, with E. Endres, H. K. Jenssen, J. Differential Equations, 245,
(2008), p. 3025-3067.

Existence and stability of noncharacteristic boundary-layers for the compressible
Navier-Stokes and viscous MHD equations, with O. Gues, G, Metivier, K. Zumbrun,
Archive for Rational Mechanics and Analysis, 197, (2010), 1-87.

Heteroclinic orbits with fast transitions: a new construction of detonation profiles,
Indiana University Mathematics Journal, 59, (2010), 1145-1209.

Singularly perturbed ODEs and profiles for stationary symmetric Euler and Navier-
Stokes shocks, with E. Endres, H.K. Jenssen, Discrete and Continuous Dynamical
Systems, 27, (2010), 133-169.

Resonant leading order geometric optics expansions for quasilinear hyperbolic fixed
and free boundary problems, with J.-F. Coulombel, O. Gues, Communications in Par-
tial Differential Equations, 36, (2011), 1797-1859

The inviscid limit and stability of characteristic boundary layers for the compress-
ible Navier-Stokes equations with Navier-friction boundary conditions, with Y. Wang,
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Ann. Inst. Fourier Grenoble, 62, (2012), 2257-2314.

The Erpenbeck high frequency instability theorem for ZND detonations, with O.
Lafitte and K. Zumbrun, Archive for Rational Mechanics and Analysis, 204, (2012),
141-187.

Nonlinear geometric optics for reflecting uniformly stable pulses, with Jean-Francois
Coulombel, J. Differential Equations 255 (2013), no. 7, 1939–1987 .

Singular pseudodifferential calculus for wavetrains and pulses, with J.-F. Coulombel
and O. Gues, Bull. Soc. Math. France, 142 (2014), 719-776.

Semilinear geometric optics with boundary amplification, with J.-F. Coulombel and
O. Gues, Analysis and PDE 7 (2014), no. 3, 551–625.

Viscous boundary layers in hyperbolic-parabolic systems with Neumann boundary
conditions, with G. Metivier, O. Gues, K. Zumbrun, Ann. Scient. de l’Ecole Normale
Sup., 47 (2014), 177-239.

Amplification of pulses in nonlinear geometric optics, with Jean-Francois Coulombel,
Journal of Hyperbolic Differential Equations, 11, (2014), 749-793.

High-frequency stability of detonations and turning points at infinity, with O.
Lafitte and K. Zumbrun, SIAM J. Math. Analysis, 47-3 (2015), 1800-1878

Block-diagonalization of ODEs in the semiclassical limit and Cω vs. C∞ stationary
phase, with O. Lafitte and K. Zumbrun, SIAM J. Math. Anal. 48 (2016), no. 3,
1773–1797.

The Mach stem equation and amplification in strongly nonlinear geometric optics,
with Jean-Francois Coulombel, American Journal of Mathematics, 139 (2017), no. 4,
967–1046.

Geometric optics for Rayleigh wavetrains in d-dimensional nonlinear elasticity, with
Aric Wheeler, SIAM J. Math. Anal., 50(4), (2018) 4563-4615.

On the Mach stem configuration with shallow angle, with Jean-Francois Coulombel,
Indiana University Mathematics Journal, (2020), 69(1), 73-108.

Geometric optics for surface waves in nonlinear elasticity, with Jean-Francois Coulombel,
Memoirs of the AMS, Book 1271, (2020), American Mathematical Society.

Weakly stable hyperbolic boundary problems with large oscillatory coefficients:
simple cascades, Journal of Hyperbolic Differential Equations, (2020), 17(1), 141-183.
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Hyperbolic boundary problems with large oscillatory coefficients: multiple ampli-
fication, Journal of Differential Equations (2020), 269(12), p. 10416-10494.

Reflection of conormal pulse solutions to large variable-coefficient semilinear hy-
perbolic systems, Journal of Differential Equations (2024) 401, p. 93-147

Transport of nonlinear oscillations along rays that graze a convex obstacle to any
order, with Jian Wang, Annals of PDE, (2025), 11(1), 74 pages, DOI:10.1007/s40818-
025-00195-2.

Convex waves grazing convex obstacles to high order, with Jian Wang, Pure and
Applied Analysis, (2026) vol. 8, 153-188.

Propagation of nonlinear pulses near diffractive points of any order, (2026), sub-
mitted. https://arxiv.org/abs/2604.27662

REFEREED CONFERENCE PROCEEDINGS

Interaction of singularities and propagation into shadow regions in semilinear bound-
ary problems, Microlocal Analysis and Nonlinear Waves, I.M.A. Volume 30, l85- l99,
Springer-Verlag, 1991.

Nonlinear geometric optics for reflecting and glancing oscillations, Singularities and
Oscillations, I.M.A. Volume 91, p. 137-151, Springer-Verlag, 1997.

Turning points at infinity and stability of detonations, Journées équations aux
dérivées partielles (2015), Exp. No. 12, 8 pages, Mathdoc-Cedram.

Geometric optics for Rayleigh pulses in nonlinear elasticity, to appear in Proceed-
ing of Conference in honor of Guy Metivier, (2016), 10 pages.

PHD STUDENTS

David Nawrocki, 1992
Bruce Bridgman, 1995
Nick Costanzino, 2006
Indrani Rao, 2010
Colton Willig, 2015

MASTERS STUDENTS

Stephanie Upshaw, 2005
Eric Fu, 2010
Sterling Swygert, 2017
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Raymond Park, 2021

SENIOR THESES

Matt Hernandez, 2012.
Aric Wheeler, 2017.
Alvis Zhao, 2021
David Snider, 2023
Paul Hamrick, in progress


