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Multiplying Eq. (26) by U.?, since the vectors U, and
are real, and summing over %, making use of the ortho- 1
normality of the unperturbed eigenvectors Ua® we bygl=———-—[(R(r)—R(r0)) cosmq.

obtain
Am'mat Am’—An")gn™=Li.j Un0iftUjm’=Bam'. (27)
If m=n we obtain
Mt=20j UnbitUim’= Baw's (28)
Thus, we may write for the perturbed circular
frequencies,

w?=—w'+—Bmn'. (29)
I/

Equations (28) and (29) are valid for degenerate
eigenvalues only if Ban'=0. In this event the perturbed
eigenvalues are again degenerate. For the NaCl crystal
the degeneracy is due to the symmetry of the crystal
itself. The degeneracy would not be removed by going
to higher order terms in the perturbation series. Hence,
the above equations may also be used to find the per-
turbed frequencies for the degenerate case.
For the Kellermann model of NaCl we have
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where AR is the change in R as defined in Eq. (14):
AR=12//2X—12r/e2X,, (31)

where 7 and x are the new lattice constant and com-
pressibility, respectively.
"For the modified Kellermann model of NaCl we have
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where
1
bul=':[R (N+25(r)—R(r0)—25(r)], (33)
- m
R(ro)=4BArgeBr/e,
S(ro)= '—4BA"0’¢_3'°/6’ ’ (34)
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with similar terms for b34' and bg'.
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IV. THE Y'S

For the Kellermann model we obtain
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where-

1
I'= ""—[(U lmo)z‘l‘ (Ulmo)2+ (UBmo)zj .

1 .
+-m—[(U m®)*+ (Uin®)*+ (Uen')"]

1
F+——(U1n®U2m® cosmgz+Usm®Uam® cosmyqy
(mam)!i2
F+Usn®Ugm® cosmq.).  (37)
We have then from Eq. (2)
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Thus, we write for v, at r=7¢
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(40)

This formula for s can be used in an equation of |

state and a self-consistent technique developed to get

the compressibility, the thermal expansion, and the

other quantities of physical interest at different
temperatures.

It is of interest to compare this vy to Slater’s v..
Thus, v, can be written as

1d lﬂxV_llz 1 xo [4ro 70> fOX ‘
A a2
2 dlnV 2 3rob Xo X2\ Or/r

If we assume that v, equals v; at some particular

frequencies, the condition for equality is
2T/ wet=Xo/3r0.

(38)
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