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accuracy. The method by Martyna and Tuckerman has a
rapid exponential convergence rate which is characteristic
for plane wave methods. Our new method has an algebraic
convergence rate of hm with respect to the grid spacing h. By
choosing very high order interpolating scaling functions, we
can get arbitrarily high convergence rates. Since convolu-
tions are performed with FFT techniques, the numerical ef-
fort does not increase as the order m is increased. The accu-
racy shown in Fig. 3 for the method of Martyna and
Tuckerman is the accuracy in the central part of the cube that
has 1/8 of the total volume of the computational cell. Out-
side this volume, errors blow up. So the main disadvantage
of this method is that a very large computational volume is
needed in order to obtain accurate results in a sufficiently
large target volume. For this reason the less accurate Hock-
ney method is generally preferred in the CPMD program.16

There is, however, a modification of the method by Yarne
et al.17 �implemented in their PINY-MD code�




