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ON THE UNIQUENESS OF WEAK SOLUTIONS FOR THE 3D PHASE

FIELD NAVIER–STOKES VESICLE–FLUID INTERACTION MODEL
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Abstract. In this paper, we study a hydrodynamical system modeling the deformation of vesi-
cle membrane in incompressible viscous fluids. In three dimensional case, we establish some
uniqueness criteria of weak solutions for this system which reveal that the regularity of velocity
field alone controls the uniqueness of weak solutions.
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[19] L. MIAO, U. SEIFERT, M. WORTIS AND H.-G DÖBEREINER, Budding transitions of fluid-bilayer
vesicle: The effect of area-difference elasticity, Phys. Rev. E, 49 (1994), 5389–5407.

[20] O. MOURITSEN, Life-As a Matter of Fat: The Emerging Science of Lipidomics, Springer, Berlin,
2005.

[21] Z. OU-YANG AND W. HELFRICH,Bending energy of vesicle membranes: General expressions for the
first, second and third variation of the shape energy and applications to spheres and cylinders, Phys.
Rev. A, 39 (1989), 5280–5288.
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