Commun. Math. Phys. 175, 433 —455 (1996) Communications in

m

Physics
© Springer-Verlag 1996

Blow-up Results of Viriel Type for Zakharov Equations

Frank Merle

Université de Cergy-Pontoise, Centre de Mathématiques, Avenue du Parc, 8, Le Campus, F-95033
Cergy-Pontoise Cedex, France

Received: 30 October 1994

Abstract: We consider the Zakharov equations in RY (for N = 2,N = 3). We first
establish a viriel identity for such equations and then prove a blow-up result for
solutions with a negative energy.

In this paper, we consider Zakharov equations in RY (for N = 2,3):
iu, = —Au+nu ,
/ 1 2
(1) —ny = An + Alul”,

2
)

u(0) = ¢o, n(0) = no, n(0)=ny,
where ¢y > 0, A is the Laplacian operator on R, 4 : [0,7) x RY — €, n:[0,T) x
RY — R and ¢, ng,n; are initial data.
In fact, we consider equation (IC’O) in the Hamiltonian case. That is, we assume

that there is a wy : RV — R such that
n(0) =ny = —Awy . (L.1)
Then V¢, there is a w(¢) such that
n(t) = —Aw(t) = =V « (),

where v(¢) = Vw(t). In this case, (IC’O) can be written in the form

i, = —Au+nu ,
n=-V-v,
1 2
(IC()) ‘—2‘Ut = —-Vn— V|Ml ,
€

u(0) = ¢o,  n(0)=mno,  v(0)=1o.



