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Recently, an analytical expression for the system size dependence and direction-dependence of self-diffusion coefficients for liquids, liquid mixtures and ionic liquids due to hydrodynamic interactions in periodic systems has been derived for molecular dynamics (MD) 
simulations using orthorhombic unit cells. Based on this description, we show that for systems with “magic” box length ratios of Lz/Lx = Lz/Ly = 2.7933596497 the computed self-diffusion coefficients Dx and Dy in the x- and y-direction become system-size independent and thus
represent the true self-diffusion coefficient D0 = (Dx + Dy)/2. Moreover, by using this particular box geometry, the viscosity can be determined with a high degree of accuracy from the difference of components of the diffusion coefficients in x-, y-, and z-directions using the 
simple expression η = kBT×8.1711245653/[3πLz(Dx+Dy−2Dz)], where kB denotes Boltzmann’s constant and T represents the temperature. MD simulations of TIP4P/2005 water for various system sizes using both orthorhombic and cubic box geometries are used to test the 
approach. Our simulations show that the OrthoBoXY method provides accurate self-diffusion and viscosity data even for system sizes as small as 96 water molecules, thus making it an ideal candidate to determine viscosities and true self-diffusion coefficients from
computationally expensive calculations such as ab initio molecular dynamics simulations.

A Simpler Way to Compute True Self-Diffusion Coefficients and Viscosities from Molecular Simulation
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o Values of Madelung-like constants 
depend only on the box-shape

o Data obtained from simulations using 
orthorhombic boxes can be used to 
determine both the system-size 
independent self-difffusion coefficient 
D0 and the viscosity h 
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