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FIG. 2. Experimental values of the
derivatives dInx/dInV and plots of Eq.
s (5) for different valucs of the parameter
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polation of the values for the pure components from®]),

In non-annealed alloys containing more than 5 at%
rhodium, the absolute values of the susceptibility are
somewhat higher than in annealed ones, but the value
of d1ny/d In V remains practically the same.

DISCUSSION OF RESULTS

A feature of the system of alloys of palladium is the
increase of their spin susceptibility xs by the exchange
interaction!®!. While facilitating the experiment, this
circumstance makes the interpretation more compli-
cated, in view of the appearance of additional parame-
ters. Taking into account the exchange interaction!®’
we have

x=1/ (1—an). (2)
Recognizing that
dlny./dInV =y+palny./dq, (3)
we can obtain from (2) and (3)
dlny/dInV = [y+ax(y (4)

+dlna/dln V)] + pdlny/dq.

Expression (4) contains four parameters (a, By 7,
8 1n /8 In V), which we assume to be constant for the
entire series of the investigated alloys. Using (4) at
the point of the maximum x(q) (at 5 at.% rhodium), we
can easily replace two of them, pertaining to the ex-
change interaction, by the experimental values xmax
(635 x 107° mole™) and d In xax/d In V (4.66):

dlny % [ AInKmex dlny 5
PV m(—dm"*‘)” . ®)

The determination of the remaining parameters re-
duces to their choice in (5) until a best description of
the data of Fig. 2 is obtained. It turned out that the
curve specified by expression (5) is stable against
changes in the deformiation parameter y, and to refine
it with the aid of (1) we used the experimental values
of the Gruneisen parameter ye = 2.10°], and the value
8 1n N/8q = —4 for palladium, which was determined
from the low-temperature susceptibilitym:

The final values of the parameters are:

v=33%03,
p=0.30 = 002atom™".

Figure 2 shows curves described by Eq. (5), il-
lustrating the last stage of the selection of g and the
degree of attained agreement with experiment.

Let us consider the main conclusions of the investi-
gation.
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FIG. 3. Plots of x(q) at zero pressure
(1) and at a pressure corresponding to s50-
AV/V =-0.025 (5 X 10* atm): 2—calcu-

lation from Eq. (5) without allowance
for the band shift, 3—extrapolation of s00+
experimental data.
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1. It turns out that the model proposed in'*] for the
variation of the spectrum under pressure describes
successfully the experiment with the aid of parameters
that are constant in a considerable interval of the elec-
tron concentrations (at least in the region of the maxi-
mum of the density of states curve).

2. An important result is also the distinct separation
of the effect of the band shift. The corresponding shift
of the state-density curve is clearly demonstrated in
Fig. 3 by the difference between the positions of the
x(q) curves for AV/V = -0.025 (P~ 5§ X 10* atm),
namely, curve 2 was calculated from Eq. (5) without
allowance for the band shifts, and curve 3 is extrapola-
tion of the experimental data (curve 1—x(q) at P =0).
The energy shift of the states of the s and d bands on
the Fermi level amounts to (putting Ng = 0.14 eV/atom,
as in silver(™)

OE, ¢/ dInV = 105+045 eV,

i.e., it is close to the analogous characteristic in
chromium alloys'?! (1.6 + 0.5) and has the same sign:
under pressure, the s-states drop relative to the d-
states.

The manifestation of the band-shift effect should
become sharper with decreasing temperature, owing to
the increase of 81n y/8q. Substitution in (4) of the
corresponding low-temperature value of the deriva-
tive(®! shows that at liquid-helium temperature the
effect of the band shift for palladium is predominant,
as a result of which the derivative d In x/d In V re-
verses sign (-3.7). The agreement between the calcu-
lated value and the one measured by magnetostrictionm
(d In y/d In V = —3.5) confirms both the existence of
the band shift and the value found for it".

3. The correctness of the obtained parameter y is
confirmed by the following facts: using Eq. (4) at the
point of maximum susceptibility and putting a = 0.78
% 10* mole from!*°], we obtain the value 91n a/31n V
=-3.0 £ 0.5, which depends on the choice of the
parameter y. It agrees with the results obtained in'®,
if one uses the experimental value of the Gruneisen
parameter (2.1®) in lieu of 1.5), namely, 3 In a/dlnV
= =2.1.

D After completing the work on this article, the authors became ac-
quainted with the results of investigations of the de Haas—van Alphen
effect in palladium under conditions of hydrostatic pressure [°]. The

- character of the change of the extremal section of the Fermi surface,

corresponding to s electrons, is in qualitative agreement with the band-
shift effect observed by us.




