International Tables for Crystallography (2010). Vol. B, References, p. 457.

3.4. ACCELERATED CONVERGENCE TREATMENT OF RN LATTICE SUMS
optimum value of w for the situation of a particular crystal
structure, program and computer.

Table 3.4.12.5. Approximate time (s) required to evaluate the dispersion sum
(n = 6) for crystalline benzene within 0.001 kJ mol1 truncation error
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0.1

15904

0

Time,
direct
77

Time,
reciprocal

Total
time
>107

0

References

77

0.15

4718

34

23

6

29

0.2

2631

78

13

14

27

0.3
0.4

1313
524

246
804

7
3

46
149

53
152

Arfken, G. (1970). Mathematical Methods for Physicists, 2nd ed. New
York: Academic Press.
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slightly better than one-ﬁgure accuracy. The acceleratedconvergence technique therefore yielded nearly ﬁve orders of
magnitude improvement in accuracy, even without evaluation of
the reciprocal-lattice sum.
The column showing w ¼ 0:15 shows an example of how the
reciprocal-lattice sum can also be neglected if lower accuracy is
required. Table 3.4.12.2 shows that the reciprocal-lattice sum is
still only 0.003. But now the direct-lattice sum only needs to be
evaluated out to 14 Å, with further savings in calculation effort.
For w values larger than 0.15 the reciprocal sum is needed. For
w ¼ 0:4 this sum must be evaluated out to 0.8 Å1 to obtain sixﬁgure accuracy.
Table 3.4.12.3 illustrates an1 application for the ðn ¼ 6Þ
dispersion sum. When w ¼ 0:1 Å ﬁve ﬁgures of accuracy can be
obtained without consideration of the reciprocal sum. The direct
sum is required out to 18 Å. If w ¼ 0:15, better than four-ﬁgure
accuracy can still be obtained without evaluating the reciprocallattice sum. In this case, the direct lattice needs to be summed
only to 12 Å, and there is a saving of an order of magnitude in the
length of the calculation. As with the Coulombic sum, if w is
greater than 0.15 the reciprocal-lattice summation is needed;
Table 3.4.12.4 shows the values.
The time required to obtain a lattice sum of given accuracy will
vary depending on the particular structure considered and of
course on the computer and program which are used. An
example of timing for the benzene dispersion sum is given in
Table 3.4.12.5 for the PCK83 program (Williams, 1984) running
on a VAX-11/750 computer. In this particular case direct terms
were evaluated at a rate of about 200 terms s1 and reciprocal
terms, being a sum themselves, were evaluated at a slower rate of
about 5 terms s1.
Table 3.4.12.5 shows the time required for evaluation of the
dispersion sum using various values of the convergence constant,
w. The timing ﬁgures show that there is an optimum choice for w;
for the PCK83 program the optimum value indicated is 0.15–
0.2 Å1. In the program of Pietila & Rasmussen (1984) values in
the range 0.15–0.2 Å1 are also suggested. For the WMIN
program (Busing, 1981) a slightly higher value of 0.25 Å1 is
suggested. Trial calculations can be used to determine the

Copyright © 2010 International Union of Crystallography

457

references

