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V. CONCLUSIONS

Thc lesults of thc prcscnt NMR invcstlgatloD of
molybdenum metal are remarkably similar to those
obtained in our previous study of tungsten. Both of
these metals are distinguished by very small electronic
speci6c heats. This is a characteristic property which is
shared by all transition metals and alloys with electron/
atom xatios near six. On the basis of a rigid-band model
this behavior may be interpreted as a minimum in the
density-of-states curve for g=6. Since all of the con-
dUctloD clcctx'OQ contx'lbutlons to thc nuclear spln-
lattice relaxation depend explicitly on the magnitude of
E(io), the observed relaxation times in molybdenum
and tungsten are quite long. Furthermore, the spin-
dcpcndent coQtx'lbutloDs to thc KIllght shift ax'c also
expected to be small, since these depend (through the
magnetic susceptibility) on the density of states. The
orbital susceptibility, on the other hand, is determined
primarily by thc energy width of the d band and the
lelatlvc number of occupied states, and ls thcrcfolc Qot
expected to be as strongly inQuenced by the small value
of N (i'0) as the spin susceptibilities. Thus, the conclusion
derived from our NMR experiments that. the orbital

magnetization is the dominant contributor to the
Knight shift and magnetic susceptibility in molybdenum.
and tungsten appears to be reasonable.

Because of uncertainties in the hyper6ne-6eld esti-
mates the analysis of the Knight shift and relaxation
data did not provide any quantitative information con-
cerning the magnitude of electron-phonon and electron-
electron interactions in molybdenum. It may only be
concluded that the s-electron speci6c heat is enhanced
at most by a factor of about 3 by these many-body
CGects. This conclusion hinges, of course, on the relia-
bility of the tight-binding approximation.

The detection of a quadrupolar spin-lattice relaxation
process in molybdenum due to the conduction electrons
was made possible by the existence of two isotopes with
nearly identical nuclear magnetic moments but quite
diferent electric quadrupole moments. This mechanism
makes a signidcant contribution to the observed Tl of
9'Mo because the ratio Q/Ii is relatively large for this
lsotopc. Thc molybdenum quadx'upolc Inoments ob-
tained in the present work appear to represent the 6rst
quantitative estimates of Q" and Q".
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SHIRLEY, AND ¹ J. STGNE LPhys. Rev. 140, A1020 (1965}j.Table I on p. A1022 contains errors in the
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We thank Dr. R. P. Hudson for calling our attention to the erroneous values. These errors were
coxnpletely unrelated to the research reported in our paper, but arose from a computational mistake.
These entries were given simply to indicate that our data for T&0.006'K agree with the DR scale,
although they do not stringently test it. None of our conclusions are altered.


