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ABSTRACT. we show the global existence for quasi-geostrophic equations if ||9AOHL1 is small
enough; among others we prove the analyticity of such a solution. If in addition the initial
condition verifies |D|?0° € L'(R?) with ¢ > —1, then the solution remains regular. Fourier
analysis and standard techniques are used.

REFERENCES

(1] H. Bahouri, J.Y Chemin and R. Danchin, Fourier Analysis and Nonlinear Partial Differential Equations,
Springer Verlag, 343p, 2011.

[2] H. Bae, Ezistence and analyticity of Lei-Lin solution to the Navier-Stokes equations, Proc. Amer. Math. Soc.
Vol .143, pages 2887-2892, 2015.

[3] J. Benameur, Long Time Decay to the Lei-Lin solution of 3D Navier Stokes equation J.Math.Anal.Appl.(2015).

[4] J. Benameur and M. Bennaceur, Large time behaviour of solutions to the 3D-NSE in X° spaces, Journal of
Mathematical Analysis and Applications, Vol 482, Issue 2, 15 February 2020, 123566(2020).

[5] M. Cannone, Harmonic analysis tools for solving the incompressible Navier-Stokes equations, Diterot Editeur,
Paris, 1995.

[6] C. Foias and R. Temam, Gevrey class reqularity for the solutions of the NavierStokes equations, J. Funct. Anal.
87 (2) , pages 359-369, 1989.

[7] H.Fujita,T.Kato, On the Navier-Stokes initial value problem , I. Arch. Ration. Mech. Anal. 16 (1964) 269-315.

[8] H.Koch.D.Tataru. Well-posedness for the Navier Stokes equations , Adv.Math.157(1)(2001) 22-35.

[9] Z.Lei.F.Lin, Global mild solutions of Navier Stokes equations , Comm.Pure Appl.Math.LXIV (2011) 1297 1304.

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE OF GABES, RESEARCH LABORATORY MATHEMATICS AND
ApPPLICATIONS LR17ES11; TUNISIA

2010 Mathematics Subject Classification. 35-xx, 35Bxx, 35Jxx.
Key words and phrases. Quasi-geostrophic Equations; Critical spaces; Long time decay.

1



