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heuristic Fermi energy adjustment. For (m*/m) <1 the situation is less clear.
In this case, for the orbits ¢ and « the experimental results are consistent with
the NFE volume dependence of the Fermi energy. For the orbit 2, on the other
hand, closer (though still poor) agreement is found with the NFE energy depend-
ence when H is along (1120%, and with the heuristic energy modification for
H along ¢(1010». On the basis of these observations it appears that some cor-
relation exists between the effective mass characterizing a given orbit and the
Fermi energy modification required to account for the experimental results.
The meaning of this correlation, if any, is not clear.

Table 1

Experimental and calculated results for the logarithmic stress derivative, d In 4/de, of the
various orbits studied

= logarithmic stress derivatives, d In A/do‘ ‘ effective

orbit ‘ du;)efct;[on : G | = FE-type | modified units mass®)
experimenta ABy | ABy (dyn/cm?)-1 m* /m
G (1010 9.0 + 0.9 4.28 | see text ‘ 10522 1.3
B (11205 —0.46 4 0.62 —0.91 ‘ —2.65 10729 0.1
B | ¢1010> | —2.3 + 0.6 —0.542 | —1.82 10-10 0.1
s | (1120) 22 +0.9 198 | —247 | 1on 0.5
A (1010) 9.9 + 3.1 4.38 9.92 | T 1.1
o <0001) 1.0 + 0.6 1.11 ‘ 4.60 1079 0.01

&) After J. J. Sabo, Jr. [20]. (Sabo’s values have been rounded off for presentation here.)

5. Summary and Conclusions

The effect of uniaxial stress on the extremal areas of various segments of the
zine Fermi surface have been measured by determining the shift in phase of
ultrasonic quantum oscillations of the attenuation, as the stress was applied.
The expected area changes with stress were calculated for the same orbits, using
a non-local pseudopotential model for the Fermi surface.

The dependence of the Fermi energy on the strain was included in the cal-
culation in two different ways. In one approach (referred to as NFE-OPW)
it was assumed that the Fermi energy had the same volume dependence as that
given by the NFE model. In the other method (referred to as M-OPW), the
change in the Fermi energy was chosen to fit the data on one orbit (the lens)
whose measured area change differed by about a factor of two from the predic-
tion based on the first approach. The area changes for all the other orbits were
calculated separately using both the NFE and heuristic Fermi energy depend-
ence.

The results of the measurements and calculations are presented in Table 1.
For any one orbit there is reasonable numerical agreement between experiment
and theory, while the largest and smallest stress derivatives differ by a factor
of around 100. This indicates very good overall agreement between the predic-
tions of the theory used and the experimental results. The one orbit, i.e., the
needles, for which the present experimental results can be directly compared
with the results of other experiments, gives good agreement both with the other
experiments and with the NFE-OPW model.
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A correlation seems to exist between the effective mass characterizing a given
orbit and the type of volume dependence of the Fermi energy needed to achieve
agreement between experimental and calculated results.

Acknowledgements

The authors wish to thank Dr. J. H. Tripp for helptul discussions concerning
some aspects of the caleulations, and the University of Connecticut, whose
computer facilities were used for some of the computations.

References

[1] D.F. Giesoxs and L. M. Faricov, Phil. Mag. 8, 177 (1963).
[2] R.J. Hicerns, J. A. Marcus, and D. H. WaITMORE, Phys. Rev. 137, A1172 (1965).
[3] A.S. Josern and W. L. Gorpox, Phys. Rev. 126, 489 (1962).
[4] R. FLETCHER, L. MACKINNON, and W. D. WALLACE, Phil. Mag. 164, 245 (1969).
[5] A. MvyErs and J. R. BosNELL, Phil. Mag. 13, 1273 (1966).
[6] O. L. SreexnavT and R. G. GoopbricH, Phys. Rev. B 1, 4511 (1970).
[7] W. A. Harr1son, Phys. Rev. 126, 497 (1962).
[8] R.W.Srark and L. M. FAricov, Phys. Rev. Letters 19, 795 (1967).
[9] W.J. O’Surnivax and J. E. SCHIRBER, Phys. Rev. 151, 484 (1966) and other referen-
ces therein.
[10] R. J. Hicerns and J. A. Marcus, Phys. Rev. 141, 553 (1966).
[11] R. TrukLL, C. ELBAUM, and B. B. Caick, Ultrasonic Methods in Solid State Physics,
Academic Press, New York 1969 (Chap. 2).
[12] D. SnoeNBERG and B. R. Warrs, Phil. Mag. 15, 1275 (1967).
[13] C. W. GarraxD and R. DALREN, Phys. Rev. 111, 1232 (1958).
[14] G. A. ALrrs and J. R. NEIGHBOURS, J. Phys. Chem. Solids 7, 58 (1958).
[15] J. H. Trrep, P. M. Evererr, W. L. Gorpox, and R. W. Starxk, Phys. Rev. 180, 669
(1969).
[16] J. E. ScamrBEr and W. J. 0’SuLtivay, Phys. Rev. 184, 628 (1969).
[17] T. G. BerriNcourt and M. C. StesrE, Phys. Rev. 95, 1421 (1954).
(18] L. M. Rerrz and D. M. SparLIN, Phys. Rev. 5, 3803 (1972).
[19] J. J. Saso, Jr., Phys. Rev. B 1, 1479 (1970).

(Received January 16, 1973)




