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annealing process. Films as deposited 
at temperatures near 80?K have a mild 
(111) structure. A shift to (100) and 
(311) texture occurs on warming to 
room temperature or higher. Grain 
size increases from about 0.05 to 0.1 
mm. A strain argument was used to 
explain the change in orientation on 
annealing: When the film is warmed 
from the deposition temperature, the 
elastic strain energy in the grains in- 
creases; however, this increase depends 
on orientation, because of the different 
Young's moduli in the different crystal- 
line directions. The increase in strain 
energy is least for grains oriented with 
their (100) and (311) planes parallel 
to the substrate, and most for those 
oriented (111). To minimize this strain 
energy there is preferential growth of 
the (100) and (311) oriented grains 
at the expense of the (111) and other 
orientations. 

A new degree of complexity is intro- 
duced into thin film technology when 
two or more component systems are 
involved. Formation of alloy films by 
the simultaneous deposition from the 
vapor phase allows mixing of the con- 
stituents on an atomic scale. If the 
substrate temperature is kept low, dif- 
fusion can be reduced so that homoge- 
neous solid solutions can be prepared, 
even if there is no miscibility in the 
annealed bulk state. S. Mader (I.B.M.) 
reported on thin films of face-centered 
cubic solid solutions and amorphous 
phases of the systems Co-Cu, Cu-Ag, 
Cu-Mg, and Au-Mg prepared by co- 
deposition. If the difference in the 
atomic diameter of the constituents ex- 
ceeds 10 percent, an amorphous phase 
is found, provided there is not com- 
plete miscibility at that concentration. 

A paper by F. Arntz and F. Cher- 
now (M.I.T.) was concerned with the 
optical and structural properties of ox- 
idized titanium films previously depos- 
ited in ultrahigh vacuum onto single- 
crystal or amorphous substrates. On 
single-crystal substrates, highly oriented 
titanium films can be deposited. The 
oxides of these films were not oriented, 
with the exception of those on CaFS 
substrates, where the oxide was iden- 
tified as rutile with the (100) plane 
parallel to the surface of the substrate. 
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It has again become clear in this 

symposium that the variation in struc- 
ture which can be obtained by thin 
film deposition is extraordinary. The 

range from single-crystal to liquid-like 
amorphous phases was covered. The 
extreme sensitivity of the thin film 
structure to preparation conditions was 
strikingly illustrated. 

C. A. NEUGEBAUER 

General Electric Research Laboratory, 
Schenectady, New York 

Learning, Remembering, and 

Forgetting 

The New York Academy of Sciences 
sponsored the second conference on 
learning, remembering, and forgetting, 
which was held 27-30 September in 
Princeton, New Jersey. Karl H. Pri- 
bram of Stanford University chaired 
the conference, and Frank Fremont- 
Smith, director of the New York 
Academy of Sciences Interdisciplinary 
Communications Program, served as 
sponsor and host. 

These conferences are designed to 
provide an opportunity for interdis- 
ciplinary "discussion in depth" on the 
general topics of learning, remember- 
ing, and forgetting. Arthur Melton 
(University of Michigan) led the first 
discussion session, which was focused 
on the organization of short-term mem- 
ory. Melton covered the subject from the 
standpoint of human paired-associate 
learning. The discussion which was 
evoked was continued during the next 
session led by Donald Broadbent 
(Applied Psychology Research Unit, 
Cambridge, England). Broadbent ap- 
proached the problem by means of ex- 
periments using different simultaneous 
inputs to the two ears. The discussion 
at this session dealt with the relative 
importance of "interference" and "fil- 
tering" with respect to what is and 
what is not remembered. Gordon Bow- 
er (Stanford University) discussed a 
mathematical and structural model of 
human memory. Edward Walker (Uni- 
versity of Michigan) emphasized the 
importance of the occurrence of some 
perturbation (as shown by the galvanic 
skin response) to consolidation of a 
memory trace. Much of the evidence 
discussed on this day had to do with 
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ganization of memory in the central 
nervous system. Lawrence Weiskrantz 
(Cambridge University) discussed be- 
havioral impairments seen in monkeys 
with frontal or temporal lobe lesions. 
He presented evidence that subjects 
with lesions in the frontal lobes had 
difficulty in controlling irrelevant sen- 
sory input, especially when attempting 
to perform complex tasks, while mon- 
keys with lesions in the temporal lobe 
had difficulty remembering what they 
had learned the day previously. 

The concluding session was led by 
E. Roy John (New York Medical Col- 
lege). John presented electrophysiologi- 
cal data recorded from chronically im- 
planted cats working in a variety of 
training situations. On the basis of his 
data three categories of central proc- 
esses important to memory were pro- 
posed and various neural structures 
tentatively placed in each category. 

The conference was supported by 
funds from the National Institute of 
Child Health and Human Development 
and the Office of Naval Research. The 
proceedings will be published under the 
editorship of Daniel Kimble. 

DANIEL KIMBLE 

Psychology Department, University 
of Oregon, Eugene 

Radio Astronomy 

Radiointerferometers and some re- 
cent results on brightness distributions 
of discrete surfaces, as well as astro- 
nomical spectrum analyzers and ob- 
servations of interstellar gas, were de- 
scribed at a symposium on radio astron- 
omy held as a part of the Northeast 
Electronics Research and Engineering 
Meeting (NEREM) in Boston on 5 No- 
vember. 

N. Keen of the National Radio As- 
tronomy Observatory described the re- 
cently completed l1-centimeter inter- 
ferometer. The closest spacing of the 
two 85-foot (25.9-meter) antennas of 
this instrument is at present about 1200 
meters, and larger spacings up to 2700 
meters are provided for. However, 
smaller projected baselines are obtained 
by tracking a source over a substan- 
tial fraction of a day. 

The azimuth of the baseline is 62 
degrees east of north. Keen pointed 
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tation other than east-west or north- 
south leads to a particularly accurate 
determination of the exact orientation. 
The measurement is made by observ- 
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ing sources of known position at the 
time when their diurnal motion is tan- 
gent to the interferometer fringes. Keen 
reported that 11-centimeter observa- 
tions of the source 3C286 show that its 
position is 15 seconds of arc from the 

quasi-stellar object with which it is 
identified, a discrepancy previously 
noted by J. S. Hey (1). 

A. T. Moffet (California Institute of 
Technology) reviewed the work that 
has been done with the movable 90- 
foot (27.4-meter) antennas of Caltech's 
Owens Valley Observatory. He also de- 
scribed plans for four movable 130-foot 
(39.6-meter) paraboloid antennas with 
altazimuth mounts. Moffet showed a 
model of the double radio source 3C33 
deduced from observations at Caltech 
(2); in this source the two components 
are elongated along the axis which joins 
them and are brightest at the two out- 
ermost edges. This model is consistent 
with the interpretation that double 
sources are galaxies that have under- 
gone an explosion in which matter was 
expelled in two opposite directions. 
The bright outer edges could then be 

explained in terms of interaction of the 
exploded matter with intergalactic gas. 
The same kind of model applies to 
Cygnus A and some other sources, ac- 
cording to Moffet. Keen said that mea- 
surements at the National Radio As- 
tronomy Observatory gave the same re- 
sult for Cygnus A. 

A. M. Shalloway of NRAO described 
the 100-channel autocorrelation receiver 
which is currently connected to the 300- 
foot (91.4-meter) meridian telescope. 
This instrument produces a 100-point 
autocorrelation function every 10 sec- 
onds on magnetic tape, and an off-line 

digital computer is used to calculate the 

corresponding power spectrum. The 
maximum width of the measured spec- 
trum is 2.5 megacycles, and narrower 
spectra can readily be observed with 
increased resolution. 

Miss E. J. Gundermann (Harvard Col- 
lege Observatory) described the Har- 
vard ten-channel radiometer which is 
in operation at 18 centimeters and her 
observations of OH absorption lines 
in the direction of the galactic center. 
The OH lines are broad enough in 
several cases that the 1667- and 1665- 

megacycle transitions overlap. The ve- 

locity features at the two transitions are 
in good agreement, and, in confirmation 
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locity features at the two transitions are 
in good agreement, and, in confirmation 
of a result from Parkes (3), the ob- 
served intensity ratios depart from the 

theoretically expected value 9:5. Gun- 
dermann detected absorption in the ga- 
lactic plane throughout the longitude 
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range -1.5 to +4.0 degrees. The re- 
sulting velocity-longitude diagram can- 
not be interpreted as simple combina- 
tions of rotating and expanding cir- 
cular arms. The lack of symmetry 
about the galactic center is marked. 
She reported an upper limit to the OH 
absorption or emission of 0.03?K in 
the direction of the galactic anticenter. 

Summaries of the papers are printed 
in the 1964 NEREM Record, which is 
available from the Institute of Electri- 
cal and Electronics Engineers, 313 
Washington Street, Newton, Massachu- 
setts. 

S. J. GOLDSTEIN, JR. 

Harvard College Observatory, 
Cambridge, Massachusetts 
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Optics-An Action Program 

In 1962 the Optical Society of Amer- 
ica conducted a study on needs in the 
field of optics which showed that the 
need for scientific personnel trained in 
optics, now and for the foreseeable fu- 
ture, is four times greater than the 
supply of such personnel. Consequent- 
ly, the Society initiated Optics-An 
Action Program (under NSF sponsor- 
ship) to stimulate research and educa- 
tion in optics. A symposium held at 
the 49th annual meeting of the Optical 
Society of America, on 6 October 1964 
in New York City, reviewed the status 
of this program. 

In the initial talk, Van Zandt Wil- 
liams (Perkin-Elmer) reported prog- 
ress on the six tasks which formed the 
original program. One of these, a study 
of the training of opticians and tech- 
nicians, has been completed by Robert 
R. Brooks (Perkin-Elmer). Brooks 
made a thorough study of the need 
and training status in the United States 
and abroad and concluded that neither 
U.S. industry nor government is yet 
desirous of national training programs. 
Such programs can be undertaken local- 

ly if there is external pressure and 
guidance, and during the last year two 
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ly if there is external pressure and 
guidance, and during the last year two 

junior colleges in California have initi- 
ated 1-year programs, one for op- 
ticians and another for optical tech- 
nicians. 

A second task, a study of educa- 
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tion in optics, was undertaken by Mary 
E. Warga (executive secretary, 
O.S.A.). She is now concerned with 
getting statistics on current curricula 
in optics and comparing them with 
current curriculum needs. There is in- 
creasing evidence that the prime teach- 
ing requirement may be bringing the 
teacher up to date in modern optics 
so that he can better utilize the text- 
books and time now available. 

A third task is to stimulate academic 
engineering departments to accept re- 
sponsibility for training in certain areas 
of applied optics; much of the present 
manpower need is for optical engi- 
neers. A first attempt to attract rep- 
resentatives of engineering departments 
to a summer colloquium at the Insti- 
tute of Optics, the University of Roch- 
ester, in 1963 did not achieve that end. 
A new attempt to stimulate engineer- 
ing effort is being made by W. L. 
Wolfe (University of Michigan). 

Another task is an attempt to stimu- 
late academic graduate research in op- 
tics. As a starting point, L. M. Biber- 
man (Institute for Defense Analyses) 
directed a postcard survey of members 
of the O.S.A. in order to learn (i) 
the replier's field of research interest 
in optics, and (ii) the area of optics 
in which lack of research knowledge, 
data, and so forth most limited the 
replier's progress in research. It was 
most interesting that the dominant 
areas in which such research limita- 
tions were found were the technology 
or "engineering" areas, such as optical 
characteristics of materials, design and 
evaluation of optical components, and 
standardization of definitions, tests, and 
ratings of optical elements. 

J. H. Taylor (Southwestern Col- 
lege, Memphis) discussed another task 
of the action program. He had con- 
ducted a symposium at his college, de- 
signed to stimulate undergraduate re- 
search in optical physics. With financial 
support from NSF and ONR, Taylor 
assembled teacher participants repre- 
senting almost 100 colleges and uni- 
versities and 25 speakers who reported 
on the status of research in various 
aspects of optics and pedagogy and on 
current government aid. Further, all 
participants were assigned to working 
groups which produced written reports, 
which were distributed to all members 
for discussion at a reporting session. 
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These conference reports, together 
with some results from other task stud- 
ies, resulted in proposals for action 
which were submitted to the board of 
directors of the O.S.A. The board's ap- 
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