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This paper describes a simple interpola-
tion scheme for face-centered-cubic
(fcc) noble and transition metals in
which d bands are represented by
linear combinations of atomic orbitals
and conduction bands by orthogonal-
ized plane waves. It is used to calcu-
late the ferromagnetic band structure
of nickel. [The SCI® indicates that this
paper has been cited in over 440 publi-
cations since 1966.]
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“This paper contains the work
done for my PhD degree at Har-
vard University under Henry Ehren-
reich, and bears the same title as
my dissertation. Ehrenreich came
to Harvard from General Electricin
1963. I was his first student, and he
allowed me to choose a topic from
among a list of several that he sug-
gested. The success of this project
was due more to his excellent list
than to a wise choice on my part.

“This paper actually preceded
the dissertation upon which it was
based. After | had carried out my
research, we wrote the paper and
submitted it, so writing the disser-
tation was merely a matter of add-
ing further details.

“Norton Lang, a later student of
Ehrenreich who has gone on to a
distinguished career at the IBM
Yorktown Research Center, made

many valuable contributions to the
effort and was a coauthor.

“Our work built on other work
from the early 1960s. Experimental
evidence had begun to favor an
itinerant description of the 3d elec-
trons in noble and transition met-
als. Sophisticated band structure
calculations were available that
provided good electronic band
structures for the paramagnetic
state of nickel. Gutzwiller,17 Hub-
bard,23 and Kanamori4 had
showed how correlation effects
giving rise to ferromagnetism in
nickel could be described by an in-
tra-atomic Coulomb interaction.

“We devised an interpolation
scheme which fit the paramagnetic
band structure, and then added an
intra-atomic Coulomb interaction
to give a ferromagnetic band struc-
ture that was in excellent agree-
ment with many experimental fea-
tures.

“This work has been extensively
cited for two reasons. First, it gave
a band structure for Ni which has
been referred to in many later ex-
perimental and theoretical studies.
Second, the interpolation scheme
has proved an extremely useful
tool for many other band structure
calculations of 3d and 4d face-cen-
tered-cubic noble and transition
metals.

“Since this paper was written,
there has been a great deal of fur-
ther development of the topics of
transition-metal electronic band
structures3 and itinerant electron
ferromagnetism.”6
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