Mass concentration and Lushnikov-like criteria
for blow-up for focusing INLS equation
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We consider the initial value problem for the focusing Inhomoge-
neous Nonlinear Scrhédinger (INLS) Equation

10+ Au+ 2] b|u|*u=0, t>0, v eRY, (1)
u(+,0) = ug € H'(RY),
where p > 0 and b > 0. Let s, = § — 22, Guzmdn showed 1n 4]

that the problem (1) is well-posed in H*(R") for 0 < ¢ < 2=% and
0<b<2 where2=2if N=1,23and2=2if N > 4.

We show the following result of mass concentration
Theorem 1: Suppose s. =0 and 0 < b < 2. Let u solution for (1)
which blows-up at time finite T > 0, and \(t) > 0 any function such
that \(t)||Vul||, — oo ast 1+ T. Then, there exists x(t) € RY such
that

liminf/ (e, )2 dz > ||QI%.
T Jle—a(t)|<A®)

Let 0 < s, < 1 and b < min{2, N}, then the Gagliardo-Nirenberg
inequality

L2(RN) L2(RN)

[ el )7 e < Co Tul W ()
holds, where C, x > 0 is the sharp constant, see [2]. Also we obtain
Lushnikov’s criteria for PVI for
Theorem 2: Suppose that ug € H'(R) and V(0) < co. The follow-

ing is a sufficient condition for blow-up in finite time for (1) with
Se >0 and Elu] > 0:

VE&O) < v/8Ns.g (i EV(O)) : (3)
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where

1 1\ -
= +r—(1+3) if0<zx<1 _
g(z) =4 V- d+o with f = P 1%
—\/ﬁ-l—l’—(l-f—%) ife >1 2

Theorem 3: Suppose that ug € H* and V(0) < oo. The following
is a sufficient condition for blow-up in finite time for INLS (1) with
sc >0 and Efu] > 0:

Vi(0) 4\/§M%’MJJ%ME% Emv(o)
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where g is defined in (4),

2
2(p+1) Np-1+2 NG-1T%
C=—>~—~<(C +(p+1) . 6

(sc<p—1>< pr) (6)

and Cp, n is a sharp constant in the interpolation inequality (2).
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