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FIG. 6. Model curves of normal­
ized hyperfine fields vs T/Tc, with 
different pressure dependence of the 
parameters 1: and Ho from those of 
Fig. 5. See text. 
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Eq. (A3). Our use of the molecular-field sponta­
neous-magnetization function of spin- t in conjunc­
tion with 1;{P = 0) = 1. 0 for all alloys is clearly in­
adequate, particularly for x= O. 09 as seen in Fig. 
4. It should be appreciated that the actual p = 0 
isobars of HI (T)/ Ho for the various alloys probably 
do not lie on a single continuous curve, especially 
if 1;{P = 0) is composition dependent. What is re­
quired here is the experimental temperature-de­
pendent Hi (T) for each alloy at p = 0, covering at 
least the range of T/Tc as is spanned in each case 
by the pressure data of Fig. 4. 

In Fig. 7 we attempt a more realistic treatment 
of the x= O. 08 and x= O. 09 data in the interesting 
region T / Tc :s 1 by us ing the curve HI (T)/ Ho vs 
T/ T c for Fe57 in nickel as a p = 0 baseline. This 
curve nearly coincides with our x= O. 09 data in the 
low -pressure region, and therefore is perhaps a 
reasonable approximation to the p = 0 baseline for 
x= O. 09 . The background grid in Fig. 7 consists 
of the experimental curve of Dash et al. 63 for Fe57 

in nickel [=go{T/ Tc)] and a family of the 1;-depen­
dent curves g{T/Tc ) calculated from Eq. (A3) with 
s ' = %. This value for the Fe impurity spin is sug-

0.80 ---,--,'---·--,--~---,------,------.0.80 

0.60 
0.6 

~ 0.5 
~u ~/~ 
f:::: 0.40 0 0.4 

ci<> 

0.20 

Z ZE. EXPT. UNCERTAINTY 

CALC. CURVES 

0.60 

-ICD 
±-~ 

" 0.40..-.. 0 
D- " 
~ 0... 
I 0 

::r:: 

o L-~---'-__ L-_ ---,-__ L _ _ -'--_---'-__ -'--_-' 

0.84 0.88 0.92 0.96 

TITC 

FIG. 7. Model and experimental 
curves of normalized hyperfine fields 
vs T/Tc for PdO.92COO.OB and 
PdO.91COO.09 at 297 0 K, using the ex­
perimental baseline for Fe57 in nickel 
from Ref. 63 as described in the 
text. 
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gested by the fact that the moment localized at an 
Fe site in both pure Pd and pure Co (and therefore 
probably in PdCo) is about 3 IJ.B. 5,8,72 (The use, for 
Simplicity, of S' =t in Figs. 5 and 6 does not affect 
the semiquantitative results obtained there.) The 
hatched areas indicate the ranges of uncertainty of 
our data for the x = O. 08 and x = O. 09 alloys. The 
solid lines show the fits obtained using ~(p) from 
Fig. 6 and Ho(p) from Fig. 5 for both alloys, in­
dicating that these parameters are also semiquan­
titatively valid here. 

The conclusions obtainable from the current 
analysis are now discussed. As mentioned above, 
the three parameters whose pressure dependences 
directly affect the pressure dependence of the im­
purity hyperfine field are Tc , Ho, and t. T c has 
been measured independently for each alloy here 
and its effects included in Fig. 4. Thus, in inter­
preting Fig. 4, one is left to consider Ho(p) and 
t (p), separately for each alloy. With no con­
straints these parameters allow more than enough 
freedom to fit the data (given an appropriate p = 0 
baseline in each case), and in fact satisfactory fits 
can be obtained solely by conSideration of Ho(p) 
alone, or ~(p) alone, independently for each alloy. 
A strong constraint is imposed, however, by the 
fact that Ho(p) is not likely to be very composition 
dependent. The reason is that the Fe57 Ho(P=O) has 
been found to be virtually independent of composi­
tion (within several percent) over the entire com­
position range of Pd1_xCo", 18, 17,25 while the average 
moment per atom of the alloy and the average mo­
ment per Co atom vary considerably with composi­
tion.s Thus the magnitude of Ho(p = 0) must be de­
termined primarily by local phenomena, which are 
insensitive to the T = 0 buik magnetization of the al­
loy and sense mainly the local Fe moment, which 
is stably saturated at - 31J.B' The pressure deriva­
tive of a locally determined Ho must also be local­
ly determined, and hence cannot be composition 
dependent either. As for the parameter t(p), it 
is reasonable to expect some, but not a large, 
composition dependence in the limited range of in­
terest here, 0.08 S.Xs.O. 15. We therefore assume 
that, to lowest order, both dlnHo/dp and dlnt,/dp 
are roughly the same for all alloys. 

Given the assumption of approximate composi­
tion independence for Ho(p) and ~(p), the data of 
Fig. 4 unambiguously imply (i) a positive pres­
sure dependence for I Ho I and (ii) a negative pres­
sure dependence for I ~ I. Any attempt to account 
for the suppression of the x = 0.08 curve below the 
x = O. 09 curve or the flattening of the x = O. 09 curve 
in the high-pressure region by a negatively pres­
sure-dependent I Ho(p) I results in a decreasing 
I Hj(p) I for x= 0.12 and x= 0.15, contrary to ob­
servation. In order to achieve consistency with the 
x= 0.12 and x= 0.15 data, the above characteristics 

of the x= 0.08 and x= 0.09 curves must be deter­
mined primarily by a negatively pressure-depen­
dent It I, thus requiring a positively pressure-de,. 
pendent I Ho I, as seen in Figs. 5 and 6. The data 
indicate d InHo/dp", + (1. 0 ±O. 5) x 10-3/ kbar and 
dlnt/ dp '" - (3 ± 1) x lO-s/kbar, with I dlnt/ dp I being 
perhaps somewhat composition dependent, increas­
ing as x decreases. We believe these results to 
constitute the first observation of the pressure de­
pendence of an impurity-host coupling constant in 
a ferromagnetic metal. 

IV. DISCUSSION 

A. Ho(p) 

The value found here for d InH 0/ dp agrees in 
both sign and magnitude with that found by Raimon­
di and Jura88 for Fe57 in cobalt at room tempera­
ture: dlnH/dp=+0.6 x lO-3/ kbar. Since Tc for 
cobalt is 1395 OK (fcc phase) or 1130 OK (hcp 
phase),87 T/Tc for the above measurement"" 0.21 
or 0.26, respectively. Contributions to Hj(p) from 
t(p) at these values of T/Tc should be small, al­
though not necessarily negligible, so the above 
pressure dependence of Hj (p) represents mainly 
the effect of Ho(p). [In cobalt dTc/dp=O±O. 05 °K/ 
kbar,88 so Tc (p) has no effect on Hj (p) here, par­
ticularly for these low values of T/Tc .] As men­
tioned, the compressibilities of the PdCo alloys 
are very close to that of pure Co, so the present 
value dlnHo/dlnV=-1.9±1.0 is in rough agree­
ment with that for Fe57 in Co, where dlnHo/dlnV 
--1.1. 

If in fact the Fe moment is well localized here, 
it is expected that lJ.o should not be very pressure 
senSitive, and since Ho(p) =A(p)lJ.o(p), the pres­
sure dependence of Ho is then determined mainly 
by tHe pressure dependence of the hyperfine cou­
pling constant A. dlnA/dp has been showrr to be 
positive for Fe57 in iron, 89,.9, 58 the main reason be­
ing59,70 that expansion of the d-like wave functions 
with pres~ure increases the core polarization, thus 
increaSing the hyperfine field per spin. Our posi­
tive dlnHo/dp could well reflect a similarly posi­
tive d lnA/ dp for Fe57 as an impurity in the PdCo 
alloys. The pressure insensitivity of the Fe mo­
ment lJ.o follows from the work of Moriya, 71 which 
indicates that localized moments, when in the sat­
uration regime, are very stable. Neutron diffrac­
tion measurements show the local Fe moment in 
Pd and Co to be of order 3 IJ.B' 5, 8,72 which is about 
the maximum possible considering a local Fe con­
figuration-3d 74s1 as is indicated by, the Fe57 iso­
mer shifts in these metals.59,73-75 Thus, taking g 
= 2, the Fe impurity moment is essentially satu­
rated and therefore stable with respect to environ­
mental perturbations. Undoubtedly, this is also 
the reason for the insensitivity of the Fe moment 


