Available online at www.sciencedirect.com

Journal of

CrossMark Sc'enceD.reCt Differential
. Equations
ELSEVIER J. Differential Equations 260 (2016) 2296-2353 _—

www.elsevier.com/locate/jde

Higher-order resonances and instability of
high-frequency WKB solutions

Yong Lu

Mathematical Institute, Faculty of Mathematics and Physics, Charles University in Prague, Sokolovskd 83,
186 75 Praha, Czech Republic

Received 13 October 2014; revised 12 June 2015
Available online 20 October 2015

Abstract

This paper focuses on the destabilizing role of resonances in high-frequency WKB solutions. Specifically,
we study higher-order resonances associated with higher-order harmonics generated by nonlinearities. We
give examples of systems and solutions for which such resonances generate instantaneous instabilities, even
though the equations linearized around the leading WKB terms are initially stable, meaning in particular
that the key destabilizing terms are not present in the data.
© 2015 Elsevier Inc. All rights reserved.
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1. Introduction

We study highly-oscillating solutions to hyperbolic systems based on Maxwell’s equations.
Considerable progress has recently been made in this line of research, especially following the
works of Joly, Métivier and Rauch in the nineties (see for instance [3,11,12], and [4] for an
overview and further references). The underlying physical problems deal with light—matter inter-
actions.
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