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thermore, he showed how ammonia 
metabolism, and with it the metabolism 
of glutamic acid and-glutamine, is close- 
ly linked to the operation and rate of 
the citric acid cycle and of C02 fixa- 
tion in the central nervous system. The 
role of C02 fixation as a possible link 
between function and metabolism of 
the nervous system was pointed out. 

Among the institutes and labora- 
tories both in Moscow and Leningrad 
visited by the participants during the 
week and the days following the con- 
ference was the Sechenov Institute of 
Physiology. The present director, P. K. 
Anokhin, holds the position which cor- 
responds to the chair of physiology at 
the University held by Sechenov. Anok- 
hin acquainted the participants with 
many of the original apparatus, manu- 
scripts, and memorabilia of Sechenov's 
scientific life. 

Much contact was established with 
the younger generation of Soviet sci- 
entists in the medical sciences and 
throughout all the discussions a strong 
desire for closer collaboration on the 
international and interdisciplinary level 
was apparent. The great general interest 
in brain sciences may be seen in the 
fact that on Friday, 28 November, 
Asratyan and Anokhin (U.S.S.R.), Dell 
(France), and Waelsch (U.S.) were 
invited to discuss international and in- 

terdisciplinary research in brain sci- 
ences on Soviet television. 

The conference was sponsored jointly 
by the U.S.S.R. Academy of Science 
and the International Brain Research 
Organization. 

D. P. PURPURA 
H. WAELSCH 

College of Physicians and Surgeons, 
Columbia University, and New York 
State Psychiatric Institute, New York 
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1. H. Waelsch, Nature 198, 344 (1963). 

Magnetism 

The fundamental and applied aspects 
of magnetism were discussed at the 9th 
Annual Conference on Magnetism and 

Magnetic Materials, Atlantic City, N.J., 
12-15 November 1963. Approximate- 
ly 20 percent of the 167 papers were 
delivered by representatives from for- 

eign countries. 
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moments attached to some fraction of 
the constituent atoms. This model, with 
which the names of W. Heisenberg, 
P. A. M. Dirac, and J. H. Van Vleck 
are associated, is literally applicable 
only to magnetic compounds, and to 
rare earth metals, and it is, at best, only 
the basis for a phenomenology of the 
"classic" ferromagnets, iron, nickel, and 
cobalt. Because of their nonintegral 
spins and large electronic-specific heat, 
and because of other evidence, notably 
high field galvanomagnetic measure- 
ments on nickel reported by W. A. 
Reed (Bell Telephone Laboratories), 
the itinerant-electron concept is ex- 
pected to be applicable to these metals. 
Making use of existing calculations of 
the band structure of nickel in its non- 
ferromagnetic state, H. Ehrenreich 
(Harvard) and H. R. Philipp (General 
Electric) constructed a model of the 
band structure of ferromagnetic nickel 
which is consistent with the available 
data. 

For the metals of the first transition 
series, the band theory has yielded the 
same phenomenology as the Heisenberg- 
Dirac-Van Vleck model. T. Izuyama 
(M.I.T.) and R. Kubo (University of 

Chicago) showed that an itinerant- 
electron model can account for the ex- 
istence of spin waves as well as the 
existing neutron-diffraction data in the 

neighborhood of the Curie temperature 
if the electron-correlation effect is taken 
into account. D. C. Mattis (I.B.M.) 
also found spin waves in a band picture 
with the dominant interaction among 
d-band electrons or holes, taken to be 
the Hund's rule mechanism of intra- 
atomic exchange. 

The long-range indirect exchange by 
means of conduction electrons is gener- 
ally invoked in discussrons of the behav- 
ior of rare metals. F. Holtzberg 
et al. (I.B.M.) discussed the striking 
properties of rare-earth group com- 

pounds with the Th3P4 structure, relating 
the Curie temperature to electrical con- 

ductivity in the Gd.Sb3-Gd4Bi3 system in 
terms of this model. Similarly, the fer- 

romagnetic conductor Gd2..Se2.o becomes 

semiconducting and paramagnetic when 
it is doped with Euo.5; it remains con- 

ducting and ferromagnetic when doped 
with Yo.5. S. H. Liu (I.B.M.) found 
that the indirect exchange model leads 
to a term in the equation for electrical 
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resistivity proportional to the deviation 
of the magnetization from its ground 
state value, but unfortunately, no ap- 
propriate experimental data are avail- 
able. This model was also applied to the 
case of dilute magnetic impurities in a 
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nonmagnetic conductor. M. W. Klein 

(Sperry Rand) was able to explain 
simultaneously the very different de- 

pendences of the excess low-tempera- 
ture specific heat on small concentra- 
tions c of iron, cobalt, and manganese 
in copper. In terms of the indirect ex- 

change model, the different effective 

spins on these ions in copper, and the 
limited experimental temperature range, 
he showed that the result is proportional 
to c?, c, and c2 for manganese, iron, 
and cobalt, respectively. 

In compounds, we have recently seen 
the development of materials having, 
from the theoretical point of view, very 
nearly ideal Heisenberg-Dirac-Van 
Vleck properties. Joining the very sim- 
ple antiferromagnet RbMnF3 are the 

europium chalcogenides on which T. R. 
McGuire and M. W. Shafer (I.B.M.) 
reported. For the cubic ferromagnet 
EuS, S. H. Charap (I.B.M.) used spin- 
wave theory to determine the exchange 
interactions between the nearest and 
next-to-nearest neighbor europium 
atoms from low-temperature magnetiza- 
tion and specific heat data. An inde- 
pendent test was provided by P. J. 
Wojtowicz (R.C.A.). He derived an 
expression for the magnetic specific 
heat of EuS above its Curie point and 
showed that the low-temperature con- 
stants obtained by Charap, when used 
in his expression, reproduce the mea- 
sured high-temperature specific heat 
within experimental uncertainty. A. 
Narath (Sandia) discussed the anti- 
ferromagnet CrCl3 as ferromagnetic 
sheets (two-dimensional ferromagnets) 
antiferromagnetically ordered. He suc- 
cessfully analyzed the sublattice mag- 
netization measured by nuclear mag- 
netic resonance of Cr53 nuclei in terms 
of the spin-wave theory and determined 
the exchange constants. 

The study of the interaction of the 
magnetic lattice with its surroundings 
is interesting in its own right and valu- 
able as a tool for studying the nature of 
magnetism itself. Because of their sim- 
ple crystalline and spin structure, gar- 
nets doped with rare earths provide an 
excellent opportunity for both the 
theoretician and experimentalist to 
study the loss mechanisms in conduct- 
ing ferromagnetic materials. The losses 
are experimentally investigated by mea- 
suring the ferromagnetic resonance line 
width. J. H. Van Vleck (Harvard) re- 
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are experimentally investigated by mea- 
suring the ferromagnetic resonance line 
width. J. H. Van Vleck (Harvard) re- 
viewed the state of the theoretical in- 
terpretation of the resonance data on 
the basis of both a longitudinal (slow) 
and a transverse (fast) relaxation proc- 
ess. F. Hartmann-Boutron (University 
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of Paris) extended and generalized 
the theoretical calculations of both proc- 
esses. P. E. Seiden (I.B.M.) presented 
experimental results showing that 
over most of the observable tempera- 
ture range the loss mechanism is of the 
"slow" relaxation type. However, he 
pointed out that, for very low tempera- 
tures, the "slow" relaxation model is 
not complete. 

The interest in memory applications 
and fundamental properties of thin mag- 
negtic films is continuing to grow (33 
papers were presented on the subject). 
J. I. Raffel (Lincoln Laboratory) dis- 
cussed the problems of large-capacity 
magnetic film memories. He pointed out 
that the prime requirements of the 
magnetic element are capability of shar- 
ing common drive and sense circuity, 
small size and low power consumption, 
and ability to be batch-fabricated. He 
then described an approach to a 36- 
million bit, thin-film memory with an 
access time of less than 1 microsecond 
at a cost of about 3 mils per bit. Along 
the same lines, T. J. Matcovich, W. 
Flannery, W. Luciw, and A. A. Ado- 
mines (Univac) discussed a low-power, 
64- by 24-bit film memory plane. Out- 
put signals of 50 microvolts were ob- 
tained with drive currents of less than 
35 milliamperes. 

Recently, magnetic film elements ex- 
hibiting biaxial anisotropy (possessing 
four stable states of remanent magneti- 
zation) have received attention because 
of their possible storage and logic ap- 
plications in the computer industry. 
Three types of biaxial films were treated. 
H. Chang (I.B.M.) calculated the static 
and dynamic properties of a biaxial 
structure formed by magnetostatically 
coupling two uniaxial thin films. R. J. 
Prosen, Y. Gondo, and B. E. Gran 
(Honeywell Research Center) investi- 
gated the properties of biaxial films sim- 
ulated by a collection of small rectan- 
gularly shaped isotropic films. W. D. 
Doyle (Franklin Institute) described 
a series of torque and rotational hys- teresis measurements of single-crystal 
cobalt films possessing biaxial crystal- 
line anisotropy. 

The conference was jointly sponsored 
by the American Institute of Physics 
and the Institute of Electrical and Elec- 
tronics Engineers. A complete record 
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A $50,000 POLICY FOR $105? A $50,000 POLICY FOR $105? 
Using PLAN Your Life Insurance, this professor estimated that to meet the 

needs of his family he should have $50,000 of additional life insurance. 
And he found he could get it in a TIAA 20-Year Home Protection policy 
for a net premium of only $105. 

At his age of 30, this $50,000 decreasing Term policy calls for a level 
annual premium of $193. The cash dividend of $88, payable at the end of 
the first policy year on TIAA's current dividend scale, reduces his first- 
year net cost to $105. Dividends cannot, of course, be guaranteed. 

This level premium Term plan provides its largest amount of protection 
initially and reduces by schedule each year to recognize decreasing in- 
surance needs. Insurance periods of 15, 20, 25 or 30 years are available. 

Teachers Insurance and Annuity Association (TIAA) is a unique, non- 
profit life insurance company established by educational and philanthropic 
organizations in 1918 to serve higher education. 

Staff members of colleges, universities, nonprofit private schools and 
certain other nonprofit educational or scientific institutions are eligible to 
apply for TIAA individual life insurance-regardless of whether the insti- 
tution has a TIAA retirement plan. Do you qualify? If so, send for your 
copy of the booklet Plan Your Life Insurance and your personal illustra- 
tion of low-cost TIAA insurance. 

TIAA employs no agents-no one will call on you. 

TIAA * 730 Third Avenue, New York N. Y. 10017 i 
I Please send me: 
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