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MA Mixes With TO

In the past few years solid state
physicists have been intensively
investigating the magnon and
phonon spectra of the heavy rare
earths by neutron inelastic scat-
tering. One of the interesting
features is that the acoustical
magnons (MA) mix with the trans-
verse optical phonons (TO), and
that an energy gap is associated
with this mixing mode. Heretofore
this mixing mode was not under-
stood or explainable on the basis of
existing theories, but in a recent
paper 5.H. Lin proposed a new
interaction which could account for
this, Phys. Rev. Letters 29, 793-795
(1972).

Liu proposed that this new
magnetoelastic interaction involves
an intermediate state in which an
incoming phonon is absorbed by
the conduction electrons producing
an electron-hole pair, both of which
have the same spin; but a magnon
when absorbed produces an
electron-hole pair with opposite
spin. For these two modes to mix
the spin-orbital coupling of the 4f
electrons produces a spin-flip in one
of the modes. Thus, a phonon can
turn into a magnon or the magnon
into a phonon,

Furthermore, he calculated the
energy gaps that one might expect
from this interaction to be 1.4 meV
for Tb and 0.4 meV for Dy, which
agree quite well with the experi-
mental values of 1.7 and 0.5 meV,
respectively. This model is also
capable of explaining the insensi-
tivity of the energy gap to temper-
ature,

(Editar's note: This is one of a
continuing series of articles com-
memorating the centennial of those
scientists who made great contribu-
tions to the field of rare earths.)

B. Smith Hopkins has been
described as a brilliant, patient and
successful research worker and
scientist. As part of his study of the
separations and atomic weights of
the rare elements, Hopkins in 1926
reported the discovery of the long-
sought element 61, to which he
gave the name “illinium.” Hopkins
and co-workers believed that they
had found the spectral lines of this
element in a fraction between
neodymium and samarium {rom
monazite sands. Their discovery
touched off a controversy which
wis not resolved until the actual
discovery of element 61, prome-
thium, in1947.

It is quite likely that Hopkins
and L. L. Quill were the first to
propose the use of non-aqueous sol-
vents in the separation of the lan-
thanides. In his electrochemical
studies Hopkins prepared divalent
europium and ytterbium, rare earth
amalgams and attempted to prepare
the rare earth metals by electro-
deposition from organic solvents.
Hopkins also suggested the use of
lanthanide metals as industrial
catalysts.

Beyond his research on the rare
elements, B. S. Hopkins was one ol
those rare persons who was a great
teacher. Students who took his
course in general chemistry at the
University of Illinois received a
truly liberal education, for the
course involved the interweaving of
chemistiry with agriculture, engi-
neering, medicine, economics,
geography, foreign trade, philos-
ophy and everyday living. Professor
Hopkins devoted his life to teaching
and would be remembered by many
as the author of several general
chemistry texts for colleges.
Although Hopkins won honor and
fame, he was essentially a humble
man, friendly, enthusiastic and casy
to approach with widely varying
interests.

B.S. Hopkins was head of the
Division ol Inorganic Chemistry of
the University of [llinois and was
named professor emeritus in 1943,
He was also a member of numerous
honorary societies and Chairman of
the Division of Chemical Education
of the American Chemical Society.

Thulium-170 is used in industrial
radiography and medical
teletherapy.
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RIC and the 40
Contributors

Records are made to be broken
and the addition of two more con-
tributors to the 38 record high
reported last issue now means that
RIC is receiving support from 40
concerned rare earth companies.
Contributions this last quarter came
from Sawyer-Adecor International,
Inc., U.5.A., a three-time contrib-
utor to the Center, and from Allied
Chemical Corp., U.5.A., which joins
our ranks for the first time.

Liquid REM

Values for the spectral emissivi-
ties of liquid Y, Nd and Gd were
determined by L.A. Stretz and
R. G. Bautista, Fifth Symposium
on Temperature, Washington, D.C.,
June 21-24., 1971 (Instrument
Society of America, Pittsburgh, PA,
1972), pp.489-499, Of interest to
note is that the value for gadolin-
ium at 0.645um, 0.342, is almost a
factor of two greater than that of
yttrium, 0.134, while the value for
neodymium, 0.280, is about twice
the yttrium wvalue. The spectral
emissivities of the metals above
their melting points are essentially
temperature independent.

The authors also measured the
emittances of the solid surfaces of
Y, Nd, Gd and Er. These values
depended on the surface conditions
of the samples but changed only
slightly with temperature,

The spectral emissivities were
determined by a method in which
the surface brightness temperature
is compared to the true sample tem-
perature obtained from the bright-
ness temperature of a blackbody
cavity located within the sample
crucible.

Faraday Effect

The Faraday effect in cerium
phosphate glass at 4.2°K has proved
to be useful for measuring the axial
magnetic field distribution in super-
conducting lenses for high voltage
electron microscopy. The method
was reported by H. Dekker in

J. Phys, E. 5, 368-372 (1972).

The operation of an electron
microscope objective is limited by
the critical magnetic field when
superconducting pole pieces are
used. Dekker found that the mag-
netic field was proportional to the
Faraday rotation (the rotation of a
plane of linearly polarized light by
a material in the direction of an
applied magnetic field) of cerium
phosphate at low temperatures, and
could be easily measured using this
effect. Errors in the measurement
were small.

New Tm Polymorph

An x-ray diffraction study of Tm
under pressure at room temperature
revealed that Tm transformed from
a hexagonal close packed structure
to the Sm-type structure some-
where between 60 and 116 kbar, L.
Liu, W. A. Bassett, M. 5. Liu, Sci-
ence 180, 298-299 (1973).

Unlike Gd, Tb, Dy and Ho which
undergo the same transformation,
Tm has an axial ratio which is inde-
pendent of pressure; the transition
in Tm is also reversible in contrast
to the other rare earths.

POLYNITRIDES

Recently R. Kieffer, P. Ettmayer
and Sw. Pajakoff claimed to have
prepared rare earth nitrides with
nitrogen concentrations greater
than 50 at. %, Monatsh. Chem. 103,
1285-1298 (1972). As far as we
know, this is the first report of rare
earth nitrides having nitrogen con-
centrations greater than the mon-
onitride composition,

The RN, compounds, where
R =Ce, Pr and Nd, were prepared
by heating the metals above
1150°C under 30 atm pressure of
nitrogen gas. In general, below
1350°C a mixture of RN and RN,
was obtained, but above this tem-
perature single phase material was
obtained. The crystal structure was
reported to be hexagonal of the
]_.il.z 0] typu.

For the heavy rare earths
(R=Tb, Dy, Ho, Tm, Lu and ¥}
only two-phase mixtures were
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Sc’H DETECTOR

A new Sc®H electron capture
detector for use with a pas chroma-
tograph improves its sensitivity lor
pesticides. The device, developed
by Varian Instruments, can operate
at 325°C because of the good
hydrogen absorption properties of
scandium. At these temperatures
lipids present in vegetable samples
do not build up on the foil with the
attendant reduction in sensitivity
and standing current. The detector
has successfully analyzed pesticide
residues in vegetable crops at the
0.1 ppm level. This, says Varian,
exceeds the best performance char-
acteristics of present *H and *?Ni
detectors.

SINGLE-PHASE SINTERING

Hamilton Precision Metals
reports development of a single-
phase sintering process which yields
high-performance samarium-cobalt
permanent magnets of unexcelled
uniformity. Magnets with a maxi-
mum energy product of 17 MGOe¢
(136kJ/m?), using an aligning field
of only 10 kOe (800 kA/m), have
been produced. Densities obtained
range from 95-99% of theoretical,
Hamilton reports.
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obtained, RN + RN, +x. The R, +x
compounds were reported to have
the cubic C-form type structures ol
the R; 05 phases. In the case of Sm
and Gd only the mononitride was
obtained, even when the pressure
was increased to 250 atm N, .
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WORKSHOP

The existing ideas on the theoret-
ical aspects of the origin of high
coercivity in SmCog were discussed
at a symposium-workshop session
at the 18th Annual Conference on
Magnetism and Magnetic Materials,
Denver, Colorado, Nov. 28 - Dec. |1,
!

The panel, composed of
K. Buchmann, G.Y. Chin, 1. D.
Livingston, R.A. McCurric and
K. ). Strnat, was organized and
chaired by J. I. Becker. The sympo-
sium also included considerable dis-
cussion of the microstructure and
metallurgy of the nominal SmCos
phase.

A brief review of this session is
given by R. A. McCurrie in Cobalt
1973, 23-24, 28. Conference pro-
ceedings will be published by the
American Institute of Physics.

Seek 2":mPu Tracks

In an attempt to provide support
for the report of 244Pu in Moun-
tain Pass bastnasite, R/C News VI
[4] 6 (1971), R. L. Fleischer and
C. W. Naeser fission track-dated
bastnasite and accessory minerals
from adjacent rocks in the Moun-
tain PPass, Calif., mine, Nature 240,
465 (1972).

I the mineral were sufficiently
old, radiation damage tracks pro-
duced by the spontaneous fission of
244py  could be observed ( *44Pu
has a half-life of 82 million years).
However, the authors found that
the bastnasite and apatite have
relatively young geologic ages,
50-80 million years, and that no
excess of 294 Pu fission tracks over
the *23% U background track den-
sity could be determined or would
be expected. Fission tracks, there-
fore, according to the authors,
cannot provide any support for the
report of 249 Py in Mountain Pass
bastnasite,

Thulivm, atomic number 69, wus
discovered in 1879 by P.T. Cleve
and was named for Thule, the
ancient name of Scandinavia.

CATALYSTS

Additional information has been
published on the lunthanum lead
manganite catalysts reported by
Bell Laboratories scientists to

reduce nitrogen oxides in auto
exhaust, RIC News VIII [1] 1-2
{1973).

R. J. Voorhoeve, J. P. Remeika
and D.W. Johnson, Ir., Science
180, 62-64 (1973), evaluated the
La; -xPbxyMn0O; compounds where
0.3 <x <0.6 and their perovskite-
like homologs under laboratory
conditions. The lanthanum Ilead
manganites essentiully completely
reduced NO to N, and N,O in
mixtures of NO, CO, H,0 and H..
The N, O produced is not expected
to be a problem in exhaust treat-
ment and is not covered under fed-
eral NOy stundards.

Presently known catalysts such
as Cu-Ni and Pt-Ni reduce NOy
predominately to NH; which is
then reoxidized to unacceptable
MOy in the second stage of the
catalytic cxhaust converters. In
contrast, the rare earth manganites
convert only 10% of the NO to
NMH; at 200-375°C and 25% at
450°C, thus the re-oxidation of
NH; is not nearly as large a prob-
lem.

The authors found that crushed
and etched single crystals of the
manganites were particularly selec-
tive, and they suggested that these
compounds should be further eval-
uated as promising catalysts for the
reduction of NOyx in auto exhaust.

Catalytic Controversy

The same compounds were
reported earlier as possible catalysts
for the oxidation of CO to CO; in
auto exhaust, Science 177, 353-354
(1972). However, J. C. Schlatter,
R. L. Klimisch and K.C. Taylor,
Science 179, 798-800 (1973), have
taken issue with this earlier report.
They claim that the test conditions
were not relevant to automotive
emission control applications
because the feedstream did not con-
tain H, O or CO, which are impor-
tant components of exhaust gas and
have significant effects on the
catalytic oxidation of CO. More

importantly, the CO concentration
was 20-100 times higher than that
in auto exhausts while the maxi-
mum space velocity was 20-200
times lower than the velocity of
interest for exhaust catalysts.
Schlatter and co-workers pointed
out that the maximum conversion
of CO reported was 20% while con-
versions above 90% would be
required to meet the Clean Air
Amendments of 1970, They there-
fore concluded that the extrapola-
tion of laboratory results to auto-
motive applications was not appro-
priate in the case of the rare earth
oxides of manganese and cobalt.
Clearly more realistic tests must
Lbe made on these rare earth mate-
riuls before their worth as auto
exhaust catalysts are known.

Gd*3 EPR Survey

Although the ground state split-
tings of Gd"® in crystalline electric
potentials have been measured
extensively using electron paramag-
netic resonance (EPR) techniques.
the existence and magnitude of
these splittings have not yel been
expleined theoretically.
H. A. Buckmaster and Y. H. Shing
have surveyed the EPR spectra of
Gd*® in single crystals in the hope
that the availability ol such a
review  will encourage renewed
theoretical effort to expliin the
grouml state splittings, Phys. Stat
Solidi (a) 12, 325-361 (1972).

The authors discuss the spin
Hamiltonian terms pertinent to the
description ol the EPR dJata of
Gd*? for both zero-magnetic field
and linear magnetic field cases. The
tables describing the EPR spectra of
Gd*? are grouped according to the
site symmetry of the host lattice,
Each table is introduced by a pres-
entation of the appropriate spin
Hamiltonian for each symmetry in
both the operator equivalent and
tensor operator formalism,

Data in the tables include the
dilution of the Gd" ion with
respect to the host ion, the meas-
urement temperature and fre-
quency, both fine and hyperline
structure constants and the g

factor.
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Carefree Rare Earth Research Conference

One of the largest rare earth conferences to date, the 10th, held at the
Carefree Inn, Carefree, Arizona, boasted about 240 participants from the
U.S. (about 75%) and 13 foreign countries (about 25%) with France,
Germany, Japan, Canada and Israel each having 5 or more representatives.
The conferees enjoyed the beauty of the Arizona desert and the late-
blooming cactus in the area surrounding Carefree between conference
sessions,

In the plenary address L.. Glenn T.
Seaborg presented a status report on the
chemistry and oxidation states of the
transuranium and lanthanide elements;
he also speculated on the existence of
the transactinide or super-actinide
elements. Theoretical calculations of the
ground states of these elements indicate
that the chemistry and physics of these
elements will be extremely complicated
because of close proximity of the 6f and
5g levels. These calculations suggest that
the 6f level begins to fill first, but before
it is completely filled the 5g level starts to fill and is completely filled
before the 6&f level is filled. In addition to Prof. Seaborg’s address, two
special sessions were held on lanthanide-actinide chemistry.

Because of the large number of papers presented, three sessions were
run simultaneously throughout the conference. The session on bio
inorganic chemistry initiated at the 9th Conference was continued. The
note of pessimism concerning the usefulness of the lanthanide probes at
the 9th Conference was not present at this conference. It was even specu-
lated that within the year methods could be worked out whereby lantha-
nide ions could be used to determine the complete structure of proteins in
solution. In a new session on NMR shift reagents, the controversies and
problems associated with the use of these agents ware discussed as well as
the growing number of applications.

In the industrial technology sessions, the potential lor pollution-free
automotive transportation was pointed out. It was reported that the
technical feasibility of continuously operating an internal combustion
engine on hydrogen desorbed from a LaNis source had been demon-
strated. In addition to the usual number of papers on rare earth-cobalt
permanent magnets, there was one paper concerning the use of gadolinium
as a soft magnetic material at low temperatures. W. M. Swift pointed out
that gadolinium has the smallest known BH hysteresis of any hexagonal
metal, but it is still an order of magnitude larger than the best iron-silicon
transformer core materials.

Glenn T. Seaborg

The complete program of the
conference is printed below. Copics
of the Proceedings of the Tenth
Rare Earth Research Conference
are araifable at a cost of §30.00 for
the rwo-rolume set from:

Dr. Therald Moeller
Department of Chemistry
Arizona State University
Tempe, AZ B5281 U.S.A.

We would like to thank Dr. Moeller and his co-workers for organizing a
most enjoyvable and stimulating conference.

The Eleventh Rare Earth Research Conterence will be held in Autumn
1974 in Traverse City. Michigan under the organization of Dr. Harry A.
Eick, Michigan State University. Details will be printed in the September
1973 RIC News,

Plenary Address: Status Report on the Trans
uranium and Lanthanide Elements, GLENN
T. SEABORG.

LANTHANIDE-ACTINIDE CHEMISTRY |
The Actinide Mewals, L. B. ASPREY

Absorption Spectra of f Transition Elemenis,
J. C. CONWAY

Compounds of Divalent Lanthanides and Acui-
nides, J, R, PETERSON

Organolanthanide and Organoactinide
Chemistry: On the Role of the f-Electrons,
R. D. FISCHER and H. -D. AMBERGER

LANTHANIDE-ACTINIDE CHEMISTRY 11

Structural Studies on Organometallic Com
pounds of Lanthanides and Actinides, J. H,
BURNS

Lanthanide and Actinide Cyanides, K, W
BAGNALL

Lanthanide and Actinide Mixed Oxide Systems,
C. KELLER

Lanthanide and Actinide Phthalocyaninato
Complexes, F. LUX

The Magnetic Properties of 4f- and 5f- Systems,
B. KANELLAKOPULOS

INDUSTRIAL TECHNOLOGY |

Production and Uses of Rare Earths in Japan,
L. T. OIwWA

Mature of Inclusions in Rare-Earth Containing
Steels, W. G. WILSON

The Effect of Microstructure on Corrosion
Behavior in Dilute Mischmetal-Mg Castings,
5. G. FISHMAN and C. R, CROWE

Military Uses of Misch Metal, B. A, KULP

Precision Investment Casting of Mischmetal
Alloys, G. D. CHANDLEY
INDUSTRIAL TECHNOLOGY 1l

Muclear Powered Heart Pacemakers-A Bio-
medical Application of Rare Earths, A_ L,
RECCHIA and 5. A, KOLENIK

Reclamation of Rare-Earth Red Phosphors,
J. E. MATHERS and R. E. DODDS

The Use of Rare Earths in Glass Polishing, W. L.
SILVERMAIL and N, J. GOETZINGER

The Use of LaMig as a Hydrogen Source for
Fueling a Mon-Polluting, Inmernal Combus-
tion Engine, C. E. LUNDIN

Recovery of Gadolinium and Yittriem Values
from Scrap Garnet Powders, L. E.
SCHULTZE, D.J. BAUER amd R.E.
LINDSTROM

Impaortance of Chemical and Physical Properties
of Yttria and Gadolinia Used in Preparing
Microwave Garnets. L. P. DOMINGUES,
R. G. WEST and A, C. BLANKENSHIP

Microwave Garnets Prepared with Reclaimed
Yttria and Gadolinia from Scrap Garnel,
L. P, DOMINGUES, D. J. BAUER and R, E.
LINDSTROM
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MAGNETICS |

Magnetic and Structural Properties of
Heavy-Rare-Earth  Ferrite-Manganite Solid
Solutions, V. E. WOOD, A. E. AUSTIN and
R.SMITH

Magnetsic Properties of LnFelCN)g-nH,0 and
LnCo (CNlgnH;0 (Ln=La...Gdl, F.
HULLIGER, M. LANDOLT and H.
VETSCH

Magnetic Properties of RCo3Ge; Compounds
[R = La, Ce, Pr, Nd, Sm, Gd, Th, Dy, Ho,
Er, Tm, ¥b, Lu and ¥]. W. M. McCALL,
K.S5. V.L NARASIMHAN and R.A.
EUTERA

Some Aspects Concerning the Magnetism of
Rare-Earth Intermetallic Compounds, E.
BURZO

The Properties of Permanent Magnets Made
from Reduction Diffusion Cobalt-Rare
Earth Powders, D.L. MARTIN, R.P.
LAFORCE, A.C. ROCKWOOD, C.M.
McFARLAND and L. VALENTINE

MAGNETICS Il

Magnetic Interactions and Spin-Wave Dispersion
in Rare Earth Metals, R, M, NICKLOW

Magnetic Properties of Gdj.xThyFe; and
Gd1_ICEIFe1, E. T. MISKINIS, K.5. V. L.
MARASIMHAN, W. E. WALLACE and R. 5.
CRAIG

Dipolar Contributions 10 Magnetic Hyperfine
Fields in EryY).xFes and Thy'Yj.xFes
Compounds, M. P. DARIEL, U, ATZMONY
and D. LEBENBAUM

Magnetostrictive Properties of HoyThy xFeq
Intermetallic Compounds, N.C. KOON,
A.I.SCHINDLER and F.L.CARTER

Magnetization and Magnetostriction in ¥aCojpq
and DyaCoyq. T. D'SILVA, H. IGARASHI
and A, E. MILLER

An Analysis of the Rare Earth Contribution to
the Magnetic Anisotropy in RCog and
H-zﬂn.-? Compounds, J. E, GREEDAN and
V.uU.5 RAOD

Saturation Magnetization of Rare Earth-
Transition Mewal Phases of the Type
RjiCo,Fel 5, H. MILDRUM, J. TRONT, M.
HARTINGS and K. STRNAT

MAGNETICS 11l

Spin Densities in Rare-Earth Metals and Com-
pounds, R. M. MOON

Physical Properties of CeCrSey-Type Comr
pounds, 0. GOROCHOV and H. McKINZIE

Importance of the Crystal Field on the Mag
netic Moment Orientation in the
Equiatomic Rare Earth-Nickel RMNi
Compounds (R = Th 1o Tm), D. GIGNOUX,
D. PACCARD, J. ROSSAT-MIGNOD and F.
TCHEOU

Spin Reorientation in SmFeq, U. ATZMONY,
M. P. DARIEL, E.R. BAUMINGER, D.
LEBENBAUM, |. NOWIK and 5. OFER

HaFnetic Properties of HI'IF"m and
Tom1%75m  Alloys, W.C. KOEHLER
and A. M. MOON

Magnetic Properties of Lngln Intermetallic
Compounds, R.D. HUTCHENS, W.E.
WALLACE and N. NERESOMN

Magnetic Susceptibilities of Heavy Rare-Earth

Metals Near the Neel Points, L. A,
BOYARSKY and M. A, STARIKOV
3+

Influence of Pr~" on the Magnetic Properties of
¥IG Crystal, A. KRISHNAN

BIO-INORGANIC CHEMISTRY |

Mapping of Inhibitor Maolecules in Gd(ll1}/
Lysozyme/Inhibitor Complexes Using
MNuclear Magnetic Resonance, R. A. DWEK,
5. J. FERGUSON, G. K. RADDLE, R. J. P,
WILLIAMS and A. V. XAVIER

Lanthanide lons as Calcium lon Substitutes in
Trypsin and Trypsinogen, D. W,
DARMNALL, E. R. BIRNBAUM, A, D,
SHERRY and J. E. GOMEZ

Studies of the Calcium Binding Site of Trypsin
Using Rare Earth lons, M. EPSTEIN, A.
LEWVITZKI and J. RUEBEN

Water Proton Relaxation Rate Studies of the
Interaction of Gadolinium with Rabbit
Muscle Pyruvate Kinase, K. M.
VALENTINE and G. L. COTTAM

MNdlill} as a Probe for Metal-Protein-Small Mal-
ecule Interactions in Glutamine Synthetase
of E coli, F. C. WEDLER and V.
D'AURORA

Use of Lanthanum 1o Delineate Mechanisms of
Calcium-Dependent Actions in Different
Isolated Muscle Systems, G. B. WEISS

BIO-INORGANIC CHEMISTRY 11

A Swdy of Carboxylic and Amino Acid Com-
plexes of Ndilll) in Solution by Difference
Absorption Spectroscopy and NMR Spec-
wroscapy, E. R. BIRNBAUM, A. D.
SHERRY and D. W. DARNALL

Proton Magnetic Resonance Studies of Rare-
Earth lon Binding |nteractions with
Staphylococcal Muclease, E. NIEBOER, D.
EAST, J. 5. COHEN, B. FURIE and A, N.
SCHECHTER

Proton Relaxation Rate and Flucrometric
Studies of Manganese and Rare Earth
Binding to Concanavalin &, A. D. SHERRY
and G. L. COTTAM

Physical Studies of Lanthanide-Macromalecule
Interactions, J. A. GLASEL

The Use of Lanthanide lons for the Determi-
nation of the 3D Structure of Proteins in
Solution, 1.D. CAMPBELL, C.M. DOBSON,
R. J. P. WILLIAMS and A, V. XAVIER

Rare Earth Binding to Thermolysin, B.W.
MATTHEWS and L. H, WEAVER

S0LID STATE SCIENCE |

Phase Equilibria in the Yiterbium-Carbon-
Hydrogen System, J. M. HASCHEKE

Hydrothermal Synthesis of LalHOly Single
Crystals from Incongruent Stability Condi-

tions, 5, MROCZKOWSKIl and J. W.
NIELSEN

Catalysis of CO to COq by Rare Earth Ouxides;
Activation of Tby04, B. C. GERSTEIN, D.
MACAULAY and K. CHANG

Oxidation States in the Sysiem PiQ,-CeQ5 at
Various Oxygen Pressures, G. BRAUER and
B. WILLAREDT

Oxygen Transport in Pro0 -_»i'f.r.l Single Crystals,
K. H, LAU and L. EYRING

The Preparation and Some Structural and
Magnetic Properties of Perovskite Oxides
Containing Tetravalent Rare Earth lons,
A.J. JACOBSOM, B.C. TOFIELD and
B. E. F. FENDER

A Semiconductor-Metal Transition in Samarium
Selenide, R.G. BRECKENRIDGE, A. 4
DARNELL and N. C. MILLER

On a New Mathod to Study the Polar Properties
of Martrix and Ilmpurity Cations in Dielectric
Solids by Spark Source Mass Spectrography
—With Particular HReference 10 Eu- and
Gd-Chalcogenides and -Pnictides, J. T.
MUHEIM

SOLID STATE SCIENCE 1l

A Neutron-Diffraction Study of LaMigDs,
A_L. BOWMAN, J.L., ANDERSON and
MN.G. NERESON

The Crystal Structures of Two Modifications of
the New Eulll})-Eullll} Compound
LigEugOg and the Crystal Data of the Iso-
structural Compounds LipSrEugOg and
LipBaEusOg, H. BARNIGHAUSEN, R.
SCHUSTER and K. VOGT

Ternary Compounds Formed by Sulfides of
Two Rare Earths, J. FLAHAUT, P.
LAURELLE, T. VOVAMN, N, RODIER and
D. CARRE

The Synthesis and Crystal Structure of
Triytterbium Chloro-Orthosilicate:
Yb3(5i0405C1, C. AYASSEE and H. A.
EICK

Polymorphism in Rare-Earth Molybdates and
Tungstaies of the Types R2IMOy4)y and
RaMOg, A . W. SLEIGHT and L, H.
BRIXMNER

Structural Studies in the System KF-YF 4, J. W.
PIERCE and H. ¥-P. HOMG

Rare Earth Chalcogenides Glasses, JL
FLAHAUT, M. GUITTARD, A.-M.
LOZAC'H and P. BESANCON

An Electron Optical Study of the Crystal
Chemistry of the Terbium-Oxygen Systemn,
P. KUNZMANN and L, EYRING

The Solubility of RH4 in R Between Ambient
and B50°C (R = Gd. Er, Tm, and Lul, B. J.
BEAUDRY and F. H. SPEDDING

Reduction sous Vide du Sesquioxyde
d'¥ tterbium par le Graphite 3 Haute Tem-
peratuere, O.de POUS, L. ALBERT, M.
FROMAGET and J. -C. ACHARD

SOLID STATE SCIENCE 1l

High Temperature Heat Contents of the
Europium Chalcogenides, Eu0, EuS, EuSe
{Continued on Page Gl
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[Continued from Page &) Purification of Rare Earth Metals by Electro- Bonds, T. J. MARKS, J. R, KOLB and 4. M.
and EuTe, O.D. McMASTERS, K.A. transport, O. M. CARLSON, F.A. SEYAM

GSCHNEIDNER, JA., K. KALDIS and G.
SAMPIETRO

Thermodynamic Study of the Molecules EuAu,
Eufiug, and EuCN with a Mass Spectro-
meter, D. L. COCKE, K. A. GINGERICH
and J. KORDIS

MNew Method for the Monoclinic B Form Pre-
paration of Ytiric Rare Earth Sesquioxydes,
J.-P. COUTURES and R. RENARD

Crystal Chemistry and Magnetic Properties of
Eu?? Ternary Oxides, G. J. McCCARTHY, R.
JOHNSTON and J. F, HOULIHAN

Thermogravimetric Studies of
Lay03-Cry03-03 System: Lanthanum
Oxychromate, R. BERJOAN and J.-P.
COUTURES

Electron Transport Properties of Rare Earth
Perovskites and Related Systems, C. N. R.

RACQ
METALS |

The Role of Electronegativity in Crystal Field
Splittings of FAare Earth Compounds, E.
BUCHER and J. P. MAITA

Caleulation of the Electronic Structure of Some
Cubic Intermetallic Compounds of ¥ ttrium
and Dysprosium, M. BELAKHOVSKY, J.
PIERRE and D. K. RAY

Energy Band Calculations for Cubic Laves Com-
pounds LaAl;, LuAly and YAl;, A.C.
SWITENDICK

Atomic Contractions and Resonant Bonds in
Some Rare Earth-Transition Metal Alloy
Phases, A. RAMAN

Effect of Grain Size on the Electronic Distri-
bution in Very Thin Films of ¥ tterbium, C.
BOMNNELLE, F. VERGAND and R.C.
KARMNATAK

Heat Capacity Studies on DyFez.xMNix Com-
pounds, K.5. V. L. NARASIMHAN, R..J.
CATO and R. A. BUTERA

Heat Capacity Behavior of DyNis, HoNis and
ErNig Between 4° and 300°K, S.G.
SANKAR, D.A. KELLER, R.S5. CRAIG,
W. E. WALLACE and V. U. 5, RAD

Magnetic Properties of Rj.,R}Co;7 Com
pounds (R = Gd, Dy, Ho,or Er,R' = Th or
Ce), K.5. V.L NARASIMHAN and W. E.
WALLACE

Structural and Magnetic Properties of Some
Ry.xThyFey (R =5c, ¥, Pr, Ce, Dy, Lu)
Intermetallic Compounds, C.J. KUNESH,
K.5. V. L. NARASIMHAN and R.A.
BUTERA

Pseudobinary Alloys of Rare Earth Metals with
3d Merals, G. HILSCHER, H.
KIRCHMAYR, W. STEINER and G.
WIESINGER

METALS I

Electrowinning Yutrium-Aluminum Alloy from
¥ttria-Alumina Mixtures, E. MORRICE, N.
WHISLER and M. M. WONG

Cobalt-Rare Earth Powders by the Reduction-
Diffusion Process, C. M. McFARLAND

SCHMIDT and D. T. PETERSON

Revised Phase Diagrams for the Binary Systems
Cerium-Cobalt, Praseodymium-Cobalt, and
Meodymium-Cobalt, A.E. RAY, A.T.
BIERMANN, R.S5. HARMER and J. E.
DAVISON

Effect of Alloying on the Superconducting
Temperature of Lazlin, K. A,
GSCHNEIDNER, JR., O.D. McMASTERS
and J. E, OSTENSON

Elastic Behavior of Polycrystalline Rare Earth-
Iron Laves Compounds, M. ROSEN, H.
KLIMKER, U. ATZMONY and M.P.
DARIEL

Rolling and Annealing Textures of Gadolinium,
W, M. SWIFT and W. T. REYNOLDS

Mechanical and Electrical Properties of Diluted
Gd-Fe Alloys Near the Curle Point, 0. A,
NABUTOVSKAYA

METALS Il

Muclear Magnetic Resonance in CsCl Structure
Rare Earth Intermetallic Compounds, V. H.
SCHMIDT

MOssbauer and Crystallographic Study of
DyFes.xMNixy Compounds, S.C. TSAI,
K.5. V. L. NARASIMHAN, C. J. KUNESH
and R. A. BUTERA

Crystallographic and Mossbauer Study of (Sc,
¥, Lnl (FeAlls Intermetallic Compounds,
A.E. DWIGHT, C.W. KIMBALL, R.S.
PRESTON, S.P. TANEJA and L. WEBER

Mosshauer Investigation of Dilute Er Impurities
in Au and Pd, G. K. SHENOY, J, STOHR
and G. M. KALVIUS

Bonding Effects in the Rare Earth Laves Phases,
F.L.CARTER and G. C. CARTER

Etude Calorimetrique de Quelques Metaux de
Terres Rares et Leurs Composas LnSng, A.
PERCHERON-GUEGAN, J.-C. ACHARD,
A. BACHA, C, CHATILLON and J -C.
MATHIEU

Physical Study of Some Metallic Yerbium
Compounds, A. PERCHEROMN-GUEGAN,
J.-C. ACHARD and O, GOROCHOV

CHEMISTRY |

Lanthanide Complexes of Some Macrocyelic
Polyethers, P. R. HECKLEY gand R.E.
KING

Some Isocyanate Complexes of the Lantha-
nides, R, L. DIECK and T. MOELLER

Rare Earth Complexes with Diphenyl
Sulfoxide, O. A. SERRA and L.C.
THOMPSON

Structures of Some Rare-Earth ﬁ-Dikemnaie
Complexes and Their Adducts with Organic
Mucleophiles, J. A, CUNMINGHAM and
R. E. SIEVERS

Lanthanide Complexes with Phthalate Ligand,
W. R, STAGG and B. L. ANDREWS

Organometallics with Actinide-to-Carbon Sigma

Structural Studies of the Double |sopropoxides
of Lanthanons with Aluminum, R.C.
MEHROTRA and A. MEHROTRA

CHEMISTRY 11

The Thermal Decomposition of Berkelium
Compounds, R. G. HAIRE

A Study of the La;03-H4EDTA-Metal Hydrox-
ide System, 5. CANTRELL, J. L. MACKEY
gnd W. L. POWELL

Modes of Decomposition of Rare Earth Metal
Benzoates, Enthalpies of Transition, and
Activation Energies of Decomposition,
M. D. TAYLOR and R, PANAYAPPAN

Spectral Studies of Actinide lons in Molten
Fluoride Salts, J. P. YOUNG

The Shape of Thermodymamic Functions
Associated with the Complexation of Lan-
thanides by Organophosphorus Ligands.
Practical Significance of the Double-Double
(Tetrad) Effect, |, FIDELIS and 5.
SIEKIERSKI

Spectral lnvestigations of Some Lanthanide
J?I-Dika':mues in Ulrraviolet Region, P.C.
MEHTA,SS LSURANA and 5.P. TANDON

CHEMISTRY 11l

Analysis of Rare Earth Oxides Used in the Pre-
paration of Standard Solutions, L. -D.
NGUYEN, M. de SAINT SIMON, M. FOE X,
J.P. COUTURES and P, GERDANIAN

Mass Spectrometric Analysis of Rare Earth
Elements Contained in Yery Small Quanti-
ties of Lunar Samples: Implications for
Cosmo-chemistry, L.-D. NGUYEN, M. De
SAINT SIMON, G. PUIL and Y.
YOROYAMA

S pectrofluorimetric Determination of Rare
Earths in Uranium after Separation and
Concentration of Total Lanthanides Onio
an Alﬂmina Column, R. |. CAZOTTI and A.
ABRAD

Fractional Precipitation of Rare Earth lodates
Using Complexation Hydrolysis of Dimethyl
Sulfate, F. H. FIRSCHING, M. T. BERGER,
P. G. TAYLOR and D. W. THURSTON

Rapid Lanthanide and Actinide Separations
with Pressurized lon Exchange Chromato-
graphy, D. 0. CAMPBELL

Removal of Phosphates from Wastewaters with

Electrochemically Generated Gadolinium
lons, E. |. ONSTOTT

Standard Potentials of Rare-Earth Couples in
Liquid Ammaonia, B. N. KRISHNAN and
J. C. WARF

Direct Spectrofluorimetric Determination of
Cerium and Other Rare Earth Elements in
Thorium Solution, R. |, CAZOTTI and A,
ABRAD

NMR SHIFT REAGENTS

Lanthanide Shift Reagents, C. C. HINCKLEY
{Continued on Page 7)
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The Stoichiometry of Shift Reagent-Substrate
Interactions, T.J. MARKS, R. PORTER
and D. F. SHRIVER

Shift Reagents in Polyfunctional Systems,
J. K. M. SANDERS

The Lanthanide Cations as NMR Probes: A
Movel Approach to Organic Shift Reagent
Studies and Amino Acid Sequence Deter-
mination of Simple Peptides, E. NIEBOER,
W. P. FLORA, M. PODOLSK|l and H.
FALTER

Magnetic Anisotropy and Dipolar Shifts in Shift
Reagent Systems, W. DeW. HORROCKS,
JA., ). P. SIPE, Il and D. SUDNICK

Determination of the Structure of Organic
Meolecules by Lanthanide-lnduced Chemical
Shifts in Theory and Practice, M. R.
WILLCOTT and R. E. DAVIS

Computer Program for Automatic Interpre-
tation of NMR Spectra on the Basis of
Dipolar Lanthanide Shifts, J.
BARCISZEWSKI, A, J. RAFALSKI and M.
KAROMNSKI

Lanthanide Shift Reagent-Substrate Equilibria:
Some Implications for Structural Consider-
ations, B. L. SHAPIRO, M. D. JOHNSTON,
JR., T.W. PROULX, H. L. PEARCE, A. D.
GODWIN, M. J. SHAPIRO and C.A.
AEILLY

SPECTROSCOPY |

Keynote Address— V.A. FASSEL, X-Ray
Excited Optical Fluorescence Spectra and
Their Analytical and Technological Appli-
cations

Cathode-Aay-Excited Emission [CREE)
Spectroscopic Analysis of Trace Rare
Earths, 5. LARACH

Conwversion of ¥503:Eu into ¥ 3055:Eu at the
Same Color and Brightness, H. FOREST and
L. DZAWA

Ouantum Efficiency of Liquid Laser Solutions,
Nd*3:POCL3/ZrCly. E. J. SCHIMITSCHEK
and J. A, TRIAS

Laser Optical Double Resonance and Efficient
Infrared Quantum Counter Upconversion in
LaClz: Prt? and LaF: Prt, J. C. WRIGHT,
D. J. ZALUCHA, H. V. LAUER, D. E. COX
and F. K. FONG

Computer Analysis of Fluorescence Quantum
Yields of Rare Earth Chelates. A Compar-
ative Study of ML Complexes in Solution,
C. GORLLER-WALRAND, E.
GRAAUWMAMNS and S, De JAEGERE

SPECTROSCOPY 1l

Radiative and MNonradiative Decay of Rare
Earth lons in YAIDy, M. J, WEBER

Multi-Quantum Scattering Processes in
Radiation-less Relaxation of Electronically
Excited lons in Crystals, F, K. FONG and
W, A. WASSAM

Energy Transfer Between Er’" and Yo©F 1ons
Diluted into Cadmium Fluoride Crystals, M,
BANCIE-GRILLOT and E. GRILLOT

Thermal and Concentration Dependence of
Ce-Tb Transfer in Laj.x.yCe,Th,FO4 Com-
pounds, J. C. BOURCET, J. JANIN, J.P.
DEMIS and J, A, LORIERS

SPECTROSCOPY 111

+

The Tb' 2 lon as a Probe for Hot Electron Dis-
tributions in 2ﬂ5:Tb+3 Thin Films, D. C.
KRUPK.A

Application of the Superposition Model of
Some Oxygenated Lattices Doped with
Eu*, F. GAUME, C. LINARES and M.
BLANCHARD

Superposition  Model of
Fields, D, ). NEWMAN

Lanthanide Crystal

Ligand Field Parameters in Glasses, R.
REISFELD, L. BOEHM, N, LIEBLICH and
B. BARNETT

Optical Properties of sm>* in Borate and Phos-
phate Glasses, A. REISFELD, L. BOEHM
and E. GREENBERG

Sensitization of the Fluorescence of Eu®*
Doped ZnS by Gadolinium or Lanthanum
lons, E. GRILLOT and M. BANCIE-
GRILLOT

Luminescence, Structural Properties and
Energy Transfer Mechanisms in Some Rare
Earth Ultra-Phosphates, B. BLANZAT, J.P.
DENIS and J. LORIERS

Low Temperature Optical Absorption and
Photoconductivity in Y bTe, R.
SURYANARAYANAN

Clarification on
RE Cyanides

Since the last issue of the RIC
News was published, we received
two interesting letters from Dr. K.
Rossmanith from the University of
Vienna. In the first letter he
pointed out that he had prepared
rare earth cyanides, Maonatsh.
Chenr. 97, 1698-1712 (1966), six
years before McColm and
Thompson, J. Inorg. Nucl. Chem.
34, 3801-3807 (1972). In the
March 1973 issue of the RIC News
VIII, 3, we stated that the latter
authors were the first to prepare
anhydrous lanthanide cyanides.

According to the information
given by Rossmanith in his pub-
lished article, he had prepared rare
earth cyanide complexes with tetra-
hydrofuran, R(CN);-2THF, and
according to his second letter “the
THF can be easily removed in
vacuo™ to give R(CN);.

According to the published
information we are aware of,

SHIFT REAGENT REVIEW

The growing importance of
rare earth shiflt reagents in NMR
spectroscopy in organic and bio-
logical chemistry is reviewed by J.
M. Sanders and D.H. Williams,
Nuatwre 240, 385-390 (1972).

The shift reagents simplify NMR
spectra by separating resonances
that would otherwise overlap. In
the most commonly used shilt rea-
gent, tris-(2, 2, 6, 6-tetramethylhep-
tane-3, S-dionato) europium (111},
Eu(DFM),, the europium complex
associates with the substrate being
studied at its polar functional
group. Eu provides a local magnetic
field which falls off as the inverse
cube of distance from the Euatom
and thus spreads out the spectrum.

The authors discuss the mecha-
nism of shifts, the nature of the
interactions and also provide an
illustrative ruther than an exhaus-
tive list of the applications of these
reagents in mixture analysis, struc-
tural assigninents and geometncal
relations. The authors point out the
implications of shift reagents in
biochemistry. The lanthanide ions
could substitute for Ca*? and Mg"?
while maintaining biological activ-
ity thus allowing the possibility of
investigating the shapes and sizes of
active sites in biological molecules.

Form Magnet Company

Hitachi Metals America and the
General Electric Company have
formed a new company, Hitachi
Magnetics Corporation (HMC), to
manufacture and market perma-
nent magnets. HMC's manulac-
turing facility will be GE's former
Magnetic Materials Product Section
at Edmore, Mich.

McColm and Thompson were the
first to record the preparation of
pure anhydrous simple lanthanide
cyanides, but Rossmanith was the
first to prepare anhydrous rare
earth cyanide—THF complexes.
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RIC Adds Document Depository Service

RIC is pleased to announce yet another service for the rare earth
community, a Centersupported document depository. In it authors can
place documents concerning the rare earths which, because of their nature
or length, may not otherwise be suitable for publication in the literature.

All documents deposited with RIC will receive an identification

number, ie., RIC-DD-000,

and can be retrieved by the scientific com-

munity on a cost recovery basis. There will be no charge to the depositor.

Documents placed on deposit
with RIC will be announced regu-
larly in the RIC News. However,
because of the limited distribution
of our publication, authors may
wish to obtain an RIC-DD number
for their material in advance and
reference it in their journal publica-
tions to insure wider announcement
of its availability. For those
choosing this option, RIC will
determine the price of the docu-
ment so that can be included in the
reference.

RIC-DD documents will be
priced to include the cost of first-
class surface mail to any requester.
Documents will be sent airmail to
requesters upon payment of the
appropriate airmail schedule for
each document in addition fo its
stated price. The airmail rate
schedule is shown below:

Airmail Rate Schedule—U.S. §

Rate A B c
U.S., Canada,

Mexico § .40 $1.00 £1.30
Central and

South America 5 .90 $2.80 £3.40
Elsewherne 51.00 £4.50 $5.50

Institutions and businesses may
obtain documents by sending pay-
ment in advance or by an
authorized purchase order. Indi-
vidual orders must be accompanied

by payment.
Three documents have already

been placed in the RIC Document
Depository. They are:

RIC-1313-1 Hartree-Fock Expectation Values
and Parameters for the Atoms Rubidium to
MNobelium, by 3. Fraga and K. M. 5, Saxena
(1972 121 pp. (U5, $12.10) [Airmail Rate C|

RIC-DD-2 Electronic Structure of Atoms.
Hartree-Fock wvalues of encrgies, interaction
constants, and atomic properties for the ground
states of the neutral atoms and first four posi-
tive ions from Rubidium to Nobelium, by 5.
I'ragu and K. M. 5. Saxena (1972}, %4 pp. (U5,

LVLNSY L SRR - 3 - |

RIC-DD-3 Electronic Structure of Atoms,
Hartree-Fock values of energies, interaction
constants, and atomic properties for the ground
states of gN;0 configurations and the first
excited states of pN gNgO gN;? N0 and
/M2 configurations of the nuetral atoms and
first four positive jons from Rubidium to
Mobelium, by 5. Fraga and J. Karwowski
(1973) 82 pp. (U.5. $8.20) [Airmail Ratc B]

Structure and Bonding

Volume 13 of Structure and
Bonding (Springer-Verlag, New
York, 1973) contains three review
articles pertaining to the rare
earths.

In the first article, pp. 53-98, R.
Reisfeld makes use of ligand field
theory in interpreting bonding,
energy transfer and absorption and
emission spectra of rare earths in
glasses, The four main sections of
the paper discuss the absorption
and fluorescence spectra of rare
earths in glasses arising from f-f
transitions, the absorption spectra
of Cé® and TH"? arising from fd
transitions, the charge transfer
bands of Eu** and the energy trans-
fer between rare earth ions in a
glass matrix. Where possible, the
author compares spectral data from
borate, silicate, phosphate,
germanate and tungstate glasses
with aqueous solution and crystal
data.

J. Felsche in the second paper,

Two RIC Reports Reprinted

Both 1S5-RIC-4, Rare-Earth
Metals in Steels, and 1S-RIC-5,
Thermochemistry of the Rare Earth
Carbides, Nitricdles and Sulfides for
Steelmaking, are in their second
printing. Copies are free for the
_asking.
pp. 99-197, presents a detailed
structural description of all rare
earth silicate compounds known,
except those more complex than
ternary or those containing hydrox-
ide groups or molecular water. The
polymorphism of the silicates, var-
jation of the R-O bond lengths and
the coordination polyhedra are dis-
cussed as a function of lanthanide
periodicity, and discontinuities are
pointed out. The configuration and
geometrical distortion of the SiO,
tetrahedra are also of interest to the
author in relation to RE periodicity.
The article contains numerous dia-
grams and tables.

The last paper, “The Inner
Mechanism of Rare Earths Eluci-
dated by Photo-Electron Spectra,”
pp. 199-253, by C. K. lergensen,
begins with quite an interesting
historical introduction to the dis
covery of the rare earths and
atomic spectra. The spectra of solu-
tions and crystals are then discussed
in terms of internal transitions in
partly filled 4f shells, 4f~-5d transi-
tions and energy transfer. Refined
spin-pairing energy theory is
applied to spectra and also dis-
cussed in relation to standard
oxidation potentials and the tetrad
effect. The last section summarizes
the photo-electron spectrometry of
the rare earth compounds and the
ionization energies derived
therefrom.

Rare-Earth Information Center
Institute for Atomic Research
lowa State University

Ames, lowa 50010



