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H 1-Blow up Solutions for 
Peker-Choquard Type Schrodinger Equations 

Hitoshi Hirata 

§1. Introduction and the main results 

In this paper, we study the H 1-solution for the following nonlinear 
Schrodinger equation 

(1-1) { 
i8tu = -L\.,u - (r-7 * lul2)u 

u(0,x) = uo(x) E H 1 (RN) ' 

where r = !xi and 2 :5 1 < 4, 1 :5 N - 1, and show a sufficient condi
tion of 'H1-blowing up'. Here we say that u is an H 1-local solution of 
(1-1) when for some T > 0, u E C([0, T); H 1 ) and satisfies next integral 
equation 

(1-2) u(t) = U(t)uo - i Lt U(t - s){(r--y * lu2 l)u}(s)ds, 

where U(t) =exp(itL\.,) is the evolution operator for the free Schrodinger 
equation. Above type nonlinear Schrodinger equation is appeared in 
some approximations of many body problems, so-called Hartree approx
imation. As for detailed arguments of this approximation, see e.g. [5], 
[6] and [7]. 

Before stating the main results, we define several notations. For 
p E [1, oo] and k EN, we define Sobolev space 

wk,p = {f Es' : ll!llw,.,p = L l18~ JIIP < 00 }, 

Jaj:s;k 

where II · IIP is usual .LP-norm. Hk = wk,2 and H-k = (Hk)*. For an 
interval I and a Banach space X, Ck(J; X) is the space of X-valued Ck
functions on I, k = 0, 1, 2 ... and LP(J; X) is the space of LP-functions. 
We say u E Lf0 c(J; X) if u E .LP(J; X) for any compact JC I. 
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