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Preface to viewpoint set on: L1, phases for permanent magnet
and recording applications

The discovery of the extraordinary magnetic proper-
ties of the Lly-class of permanent magnet materials
dates back to the 1930s. The classic Co-Pt alloy was dis-
covered by Jellinghaus [T] in 1936 and attractive mag-
netic properties were readily tailored through heat
treatment [Z]. Interest in these magnetic materials has
persisted for over a half-century. The family of L1, mag-
netic alloys is most prominently represented by the Co—
Pt, Fe-Pt, Fe-Pd and Mn-Al binary systems in which
the tetragonal L1, derives from a high temperature
close-packed phase in the solid state. In the Co-Pt,
Fe-Pt and Fe-Pd alloy systems the L1, phase is a stable
ordered phase and a crystallographic derivative of a par-
ent face-centered cubic disordered solid solution. In the
Mn-Al system the L1, phase is metastable forming
within a hexagonal parent phase. Carbon additions are
made judiciously to stabilize the metastable phase with
respect to the more stable phases in the alloy system.
The resultant tetragonal L1, intermetallic phases (CoPt,
FePt, FePd and MnAl) exhibit uniaxial magnetocrystal-
line anisotropies in the range K; = 10’-10% ergs cm® with
an “easy”’ c-axis. Although the Co-Pt permanent mag-
net alloys were shown to have energy products in excess
of 20-25 MGOe and to be highly ductile and corrosion
resistant, these expensive materials only found applica-
tion in certain high quality specialized instruments,
hearing aids and motors for watches. The Co—Pt and first
cousin Fe-Pt and Fe-Pd alloys were relegated to special-
ized applications and/or scientific interest. The Mn—
Al-C permanent magnet materials did receive some
attention from a commercial point of view over the past
three decades for certain devices and magnetic circuits
because of their high energy product and low density,
good machineability and mechanical strength and low
cost. However, processing problems have limited their
development.Over the past decade there has been an
explosion of interest in the L1y intermetallic phases
and their associated magnetic properties for thin film
devices, MEMS/NEMS, futuristic magnetic recording,

magneto-optics, spintronics and dental and medical
applications. The extraordinary properties of the L1,
phases in nanosize configurations including self-
organized magnetic arrays (SOMA) have called atten-
tion to novel applications in a myriad of assemblies
B3]

Because of an expanding world-wide focus on the L1
and related phases in numerous laboratories and univer-
sities over the past decade, an international conference
“L1g Ordered Intermetallic and Related Phases for Per-
manent Magnet and Recording Applications” was held
August 15-20, 2004 at the Copper Mountain Resort and
Conference Center, Copper Mountain, Colorado. The
conference was coordinated by Engineering Conferences
International (ECI). Approximately 70 participants
from around the world attended and this compilation
of papers derives from the symposium including some
papers which were not not presented at the conference.
The intent of these contributions is to provide a critical
update regarding current research in the field and to
focus on major challenges and opportunities in the area
for advancing the scientific and technical understanding
of these unique magnetic materials. The Viewpoint Set
on L1, Intermetallic and Related Phases for Permanent
Magnet and Recording Applications was coordinated
based on this conference and original papers including
thin film, fine-particle and bulk behavior are also in-
cluded in this Special Issue. The papers presented in this
issue provide an excellent mixture of theoretical and
experimental approaches including computer simula-
tions. Some interesting results related to magnetization
reversal mechanisms were discussed as well as funda-
mental questions regarding order—disorder behavior in
nanosized thermodynamic systems. Also, some inge-
nious synthesis and processing methods were described.
Importantly, these deliberations show that numerous
basic issues in L1, magnetism and the relationships of
structure—properties-processing remain to be solved be-
fore these materials reach their fullest potential techno-
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logically and that this field represents a marvelous con-
text for doing important science in a technologically rich
area.
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