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Abstract

We consider the energy supercritical wave maps from R4 into the d-sphere S? with d > 7. Under an
additional assumption of 1-corotational symmetry, the problem reduces to the one dimensional semilinear
wave equation

d-1) d-1 .
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We construct for this equation a family of C°° solutions which blow up in finite time via concentration of
the universal profile
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where Q is the stationary solution of the equation and the speed is given by the quantized rates
I
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¥ Corresponding author.
E-mail addresses: tegb @nyu.edu (T. Ghoul), ibrahim @math.uvic.ca (S. Ibrahim), Tien.Nguyen @nyu.edu
(V.T. Nguyen).

https://doi.org/10.1016/j.jde.2018.04.058
0022-0396/Crown Copyright © 2018 Published by Elsevier Inc. All rights reserved.


http://www.sciencedirect.com
https://doi.org/10.1016/j.jde.2018.04.058
http://www.elsevier.com/locate/jde
mailto:teg6@nyu.edu
mailto:ibrahim@math.uvic.ca
mailto:Tien.Nguyen@nyu.edu
https://doi.org/10.1016/j.jde.2018.04.058
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jde.2018.04.058&domain=pdf

T. Ghoul et al. / J. Differential Equations 265 (2018) 2968-3047 2969

The construction relies on two arguments: the reduction of the problem to a finite-dimensional one thanks
to a robust universal energy method and modulation techniques developed by Merle, Rapha¢l and Rodni-
anski [49] for the energy supercritical nonlinear Schrodinger equation, then we proceed by contradiction to
solve the finite-dimensional problem and conclude using the Brouwer fixed point theorem.
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1. Introduction

Let (N, k) be a complete smooth Riemannian manifold of dimension d with dN = . We de-
note spacetime coordinates on R+ a5 (t,x)=(xq)withO <o <d. Awavemap O : Rt 5 N
is formally defined as a critical point of the Lagrangian

L(D,3P) = f g (0.0, 81L<I>>hdtdx,

RI+d

where g = diag(—1,1,---,1) is the Minkowski metric on R+ and 9, = % In the local
coordinates on (N, ), the critical points of £ satisfy the equation

D@k + g T ()3, '8, ®/ =0, 1<k =d, (1.1)

where Ffj are Christoffel symbols associated to the metric & of the target manifold N, and [,
stands for the Laplace—Beltrami operator on (R'*?, g) defined by

Dgl/{ = 8” — A.

A special case is when the target manifold N = S? < R!*¢  equation (1.1) becomes

32D — AD = (VD> —19,D]%). (1.2)

Under the assumption of 1-corotational symmetry, namely that the solution takes the form

[ cosu(|x], 1))
D(x,1)= <L Sin(u(|x|,t))>’

x|

equation (1.2) reduces to the semilinear wave equation

(1.3)

02u = 02u + o0 — YD sin(Qu),
(u, du) |1=0 = (uo, u1),
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