F ast Calculation of Hydro dynamic In teraction among P articles Kengo Ic hiki Graduate Sc ho ol of Human and En vironmen tal Studies, Ky oto Univ ersit y , Ky oto 606-8501, Japan Abstract: 1 The aim of this w ork is to presen t an e�cien t computational metho d of h ydro dynamic in ter- action among spherical particles in lo w-Reynolds-n um b er o ws. Stok esian Dynamics 1) has t w o ma jor di�culties: the hea vy computational load scaled b y O ( N 3 ), and no systematic w a y to impro v e appro ximation. These di�culties will o v ercome b y m ultip ole expansion, iterativ e sc heme 2 ; 3) , and fast m ultip ole metho d 4) . In the m ultip ole expansion for v elo cit y �eld, w e use simple deriv ativ es in Cartesian co or- dinate rather than harmonic functions in spherical co ordinate. This giv es us a systematic impro v emen t on accuracy as a generalized grand mobilit y problem whic h relates b et w een v elo cit y momen ts and force momen ts. F or the practical situation, suc h as mobilit y problem for rigid particles where lo w er orders of irreducible force momen ts are giv en and higher orders of irreducible v elo cit y momen ts should b e v anished, w e need to solv e linear set of equations with generalized grand mobilit y matrix. In terms of iterativ e metho d for linear set of equations, w e could solv e the problem with O ( N 2 ) where N is the n um b er of particles. The iterativ e metho d is constructed only b y the calculation of dot-pro duct b et w een the mobilit y matrix and force momen ts and that calculation b ecomes a b ottlenec k in this case. F ast m ultip ole metho d whic h is applicable to calculate v elo cit y momen ts with force mo- men ts, that is, generalized grand mobilit y problem, and this giv es us further optimization of the calculation. A t b est, O ( N ) sc heme is p ossible. The preliminary calculations and hop efully some demonstrations of concrete problems w ould b e giv en on the p oster. 1 References: 1) J. F. Brady & G. Bossis, Ann u. Rev. Fluid Mec h. 20 , 111 (1988). 2) K. Ic hiki & J. F. Brady , submitted to Ph ys. Fluids. 3) R. W eiss, Par ameter-F r e e Iter ative Line ar Solvers (Ak ademie Verlag, Berlin, 1996). 4) L. Greengard and V. Rokhlin, J. Comput. Ph ys. 73 , 325 (1987).