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The magnetic suscept ib i l i ty of microgram quantities of 2*8CmP and 21<aCm5b has been deter-
mined with the use of a SQUID micromagnetic susceptonieter over the temperature range 4.2-
340 K and in the applied magnetic f ie ld range of 0.45-1600 G. The fee (NaCl-type) samples
yie ld magnetic transit ions at 73 K and 162 K for the phosphide and antimonide, respectively.
Together, with published magnetic data for CmN and CmAs, these results indicate spat ial ly
extended exchange interactions between the relat ively localized 5f electrons of the
metall ic actinide atoms.
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Localization and interatomic Coulomb correlations |
are of considerable consequence in determining
the magnetic properties of the 5f electrons j
[ 1 ] . In the l ighter actinides (Th through :
Pu) the overlap of the 5f electrons produces
a signif icant bandwidth and hybridization with
the 6d-7s-7p bands requiring an i t inerant or
delocalized description. In the transplutonium
actinides increasing spatial localization produces^
smaller overlap.

The degree of the 5f overlap is assumed to
depend upon the An-An internuclear separation
which may be altered through the use of a
series of binary compounds. One such series
is provided by the actinide-monopnictides (N,
P, As, Sb and Bi) which exhibit [ 1 , 2] fee
(NaCl-type) structures in which there is an
increasing An-An distance with the heavier
pnictogen. Uranium and neptunium monopnictides
have been found to exhibit magnetic transitions
with t ransi t ion temperatures which increase
monotonically with An-An distar.ee [1]. This
tendency is contrary to an expected behavior
of a direct dipole-dipole or overlap exchange
mechanism and suggests an RKKY or superexchange
inter act* n via the pnictogen. The plutonium
monopnictides exhibit magnetic transit ions,
the temperatures of which increase at f i r s t
with the An-An separation, reach a maximum
near 4A, and then decrease. Americium nominally
has a 5f electronic structure which is non-
magnetic based on the L-S coupling and Hund's
rule. Measurements of the magnetic suscepti-
b i l i t y of the metal, AmN and AinAs [3] have
shown l i t t l e temperature dependence and are
consistent with an electronic arrangement exhi-
b i t ing only a smali Cu<id-.ieiss magnetic moment.
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Kanellakopulas has measured the magnetic prop-
erties of 21"*CinN and "''CmAs [3] and has found
a T =109 K with u f-=7.02 UR for the n i t r ide
and a Tc=88 Kwit f i u f f=6.58jR for the arsenide.
A study; of dhep curium metal using the longer-
lived - Tin [4] has shown that i t exhibits
an antiferromagnetic transit ion with TN-65 K.
The fee metall ic phase of ''•?Cm exhibited a
ferrimagnetic transit ion at TN=205 K with two
apparent moment sites having upf f=5.73 uo and
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i ie f f-6.53 uB.

1.0

0 . 8

0 . 6

0 . 4

0 . 2

0 . 0

p-

\ V V
\ +v
\ \

\ CmP
A (T = 73K)

\
&A

\v
. \ T^

CmSb
. [T = 16.'K)

\

\

so 100 ISO root
CK)

FiR- 1 : Square of the mnijnetic moment density
of the curium pnictidcs (nornal i :ed to I) Kl as
a function of temperature.



We have more recently used our SQUID micro-
magnetic susceptometer [5] to determine the
temperature dependence of ~'18CmP and -'lSCmSb.
Both are found to exhibit a high temperature
Curie-Weiss behavior with a magnetic transition
at low temperature. The results are shown
in Fig. 1 for an applied field of 1601 G. Here
the nuare of the magnetic moment (normalized
to the extrapolated OK value) is plotted as
a function of temperature to identify more
clearly the Curie temperature T . It may be
seen from this figure that for CmP, T =73 K
and that for CmSb, T -1(32 K.

These results combined with values for CmN
and CmAs are plotted as a function of An-An
separation in Fig. 2. Closed symbols are used
for ferromagnetic transition temperatures,
T and open symbols are used ior anciferromag-
netic transition temperatures, TV.

It may be seen from this figure that in contrast!
to the lighter actinides, the Cm transition !
temperatures yield a minimum within the range
of An-An spacings provided by the monopnictide
compounds. The more tightly bound, localized,
high magnetic moment, 5f wave function of the
heavier Cm will thus likely require extended
exchange mechanises like v.he RKKY type or
superexchange with the pnictogen to explain
this observation. Even though the RKKY
interactions must take into account modified
Fermi surfaces for the specific compounds,
it is difficult to see how such a picture can
be consistent with this experimental trend
without a change of magnetic type, it is
interesting tc note, for example, that the
lanthanioe 4f homoloyue of Cm, which is .Id,
forms a series of monopnictide;- which have
transition temperature of 72K, 15K, 25K, and
2SK for the compounds N, P, As and Sb,
respectively. However, in the G.1 series tne
first compound is ferromagnetic and the others
ire antiferromagnetic.
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