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Research Summary0  
 
� We have obtained various sharp bilinear space-time estimates for the wave 

equation. 
 

� We have obtained sharp lower bounds for Coulomb energy. 
 

� We proved global well-posedness in the Sobolev space 
2 2( )H �  of order 2 for the 

Cauchy problem for the quartic nonlinear Schrödinger equation in a general domain 
in 2

N� (affirmative answer to Tsutsumi’s problem). We improved an exponential 
upper bound in time of the uniform norm of global solutions for the cubic nonlinear 
Schrödinger equation in a general domain in 

2� to a linear upper bound in time 
(affirmative answer to Brézis-Gallouët’s problem). 
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