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02 0 4 0.6 0.8 02 04

REDUCED WAVE VECTOR q (2N/al&
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33%, and 25%, respectively. It should be remembered
that these group-Va metals present additional anomalies
in their dispersion curves throughout the Brillouin
zone, ' such as upward concavity at the origin of the
[100]T and [110]T2 branches, with the subsequent cross-
ing of the [100]L and [110]L curves. For the metals of

x 4

group VIa, on the other hand, the agreement with experi-
mental' ' values is not so good. However, the calculat-
ed values are in reasonably good agreement with experi-
mental values for [100]T, [111]L, [111]T, and [110]L
modes of Mo and for [111]Land [110]Lmodes of W. It
is to be noted that phonon dispersion curves for these
metals shift downwards by increasing the potential pa-
rameter r, beyond the values reported in Table I. Furth-
ermore, for Mo and % the maximum frequency to occur
for the [110]Lmode is correctly predicted to be similar to
the values obtained by Rebonato and Broughton using
the Finnis-Sinclair potential. ' Only the tight-binding
method' in the second-moment approximation, amongst
the (semi)phenomenological models known to authors,
gives comparable overall agreement with experimental
phonon dispersion curves. It predicts incorrectly, howev-
er, the elastic constants.

The authors acknowledge financial assistance from
Maharshi Dayanand University, Rohtak.

TABLE I. Observed (Ref. 16) electron-density parameter r,
and fitted values of the pseudopotential parameter r, .
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r, (a.u. )

r, (a.u. )

23V

2.461
1.930

2.675
2.280

2.675
2.090

4)Nb 73Ta 42Mo

2.560
2.150

74W

2.576
2.200
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