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FOR FORWARD THINKING
IN MAGNETIC MEMORY DEVELOPMENT

...using multi-aperture core techniques,
for instance, or thin magnetic films?

UNIVAC-Twin Cities is a leading pioneer
in both areas. The fastest ferrite mem-
ory system yet devised was developed
here. Continuing laboratory research
constantly nourishes our design and
development efforts, revealing, for ex-
ample, not only the “hows' but the
“whys'' of multi-aperture ferrite core
behavior.

A recent exploitation of this knowledge
at UNIVAC is an analog magnetic stor-
age device —a practical application of
time-limited, partial-switching represent-
ing significant technical progress in the
field of simplified analog recording
through the use of discrete magnetic
elements. Transient effects are received
as analog data and stored for later read-
out, Just one application is storage of
radiation effects of underground nuclear
testing. New ones are being studied.

Several other funded, advanced devel-
opment programs are underway. They
too require pushing the state of the art
to meet new goals in size, speed, reli-
ability, and manufacturability. Write us
at once if your experience has prepared
you for such an effort. Address Mr. R. K.
Patterson, Dept. A-38, UNIVAC Division
of Sperry Rand Corp., Univac Park, St.
Paul, Minn. 55116. An Equal Opportunity
Employer.

UNIVAC

DIViEIONOFEPEARY AAND CORPORATION
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The Eighth Annual
Theoretical Physics will take place at

the University ol Colorado in Boulder

Institute  for

from June 14 to August 20. Embrac-
ing the area of nuclear structure and
will also in-

reactions, the Institute

clude symposia on solid-state physics
during the period June 1425, and on
strong interactions and elementary
particles from August 9 to 20. The
University's Department  of Physics
and Astrophysics will offer one or
two graduate courses, given during
the session by visiting lecturers.

Attendance at the Institute is open
to all qualified persons, with no fees
or registration required, and several
postdoctoral and predoctoral stipends
are available. Applicants for stipends
(deadline Feb. 15)
transcript
vitae along with two letters of recom-
mendation to Dr. Wesley Brittin,
chairman, Department ol Physics and
Astrophysics, University of Colorado,
Boulder, Colo.

are requested to

send a and curriculum

The Pennsylvania
through its
and Continuing
has scheduled thirteen
the summer of 1965.
Those likely to be of interest to
physicists include experimental study
of surface topology (June 15-16), non-
linear vibrations (June 13-18), visco-
elasticity and mechanical properties
of polymers (June 20-25), wave prop-
agation in solid media (June 20-25),
vibration vibration damping
(June 27-July 2), laser machining and
(June 28-29), underwater
acoustics (July 4-9), fluid control sys-
tems (July 6-16), and acoustics and
control in buildings (Aug,

State University,
College of Engineering
Education Services,

seminars for

and

welding

noise
15-20) .
Further
SEminars
Continuing

the above
obtained from the
Education Conference
Center, The Pennsylvania State Uni-
versity, University Park, Pa.

information on
can be

An electronics course  for college
teachers and laboratory scientists will
be offered by Princeton University
from June 27 to July 16. Headed by
Prof. Christie G. Enke of Princeton’s
Chemistry Department, the program
will stress a working understanding

of electrical measurements and elec-

tronic circuitry, as well as practic
knowledge of servo systems, opérg
tional amplifiers, and digital timing

and counting circuits. Tuition anJ;‘,
support for participants who are col

lege and university teachers will he
provided by the National Science
Foundation.

Further information and applica-
tion forms (the deadline is Febry
8) can be obtained from Parker L
Coddington, Administrative Director
of Summer Studies at Princeton Unj-
versity, Princeton, N.J.

Biophysics

The ten-year old Committee on Bio-
physics at the University of Chicago
has been raised to full status as the
Department of Biophysics in the Uni-
versity's Division of the Biological
Sciences, The formal teaching of bio-
physics began at the University of
Chicago shortly alter World War 1I,
with a faculty drawn from various
departments in the biological and
physical sciences. In 1954, a Com-
mittee on Biophysics was created with
three full-time faculty members and
one part-time, who subsequently de-
veloped an academic program leading
to the doctoral degree. The Deparg-
ment of Biophysics now has eight
full-time faculty members. These in-
clude Raymond R. Zirkle, chairman,
William Bloom, John R. Platt, Hum-
berto FernindezMorin, Robert B
Uretz, E. Peter Geiduschek, Edwin W.
Taylor, and Robert Haselkorn. Part-
time members include H. Stanley
Bennett and Herbert Landahl.

Departmental programs

Plans to establish a graduate pro-
gram in health physics have been an-
nounced by Texas A & M University
in College Station, Tex. Initially, the
program will be directed toward M§
and PhD degrees in nuclear engineer
ing with emphasis on health physic:
Much of the curriculum that is &
quired of nuclear engineering st
dents will also be required of the
health physics students. Areas of I&
search will include dosimetry, radi
ation effects, radiation biophysich
environmental evaluations, reactor
shielding, and hazards analysis. Existe
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12°K closed-cycle cryostat

Liquid-helium-cooled IR detector

Rapid growth of HUGHES Infrared activities in the
Aerospace Divisions and the Santa Barbara Research

Center has created many responsible
positions for qualified engineers and
scientists in all phases of IR systems
development from conception through
production engineering.

Immediately available assignments
include openings in such diverse tech-
nologies as semiconductor physics, opti-
cal design, cryogenics, mechanical

e

90C IR search/track set

Star tracker for SURVEYOR spacecraft

” _ Expanding

Infrared

For immediate consid on,
please airmail your me lo:
MR. ROBERT A. MARTIN

Hughes Aerospace Divisions

11940 W. Jefferson Blvd.

Culver City 2, Calif.

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS
An equal opportunity employer

Modulated IR source

\
; Pro g rams IR antistank mis
create new career assignments

engineering, precision electro-mechanisms, electronic
circuit design, servo systems...and many other areas.

sile controller

Current HUGHES IR contracts include
advanced systems for space exploration,

weather reconnaissance,

anti-ballistic

missile defense, anti-submarine warfare,
interceptor weapon guidance & fire
control, bomber defense and tactical

weapon control.

Professional experience, an accredited
degree and U.S. Citizenship required.
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Cornell Aeronautical Laboratory’s trade is solving a challeﬂg- s
ing array of research problems, and among its most valuable

tools are mathematical models.-- ' 4V —t B

Much of CAL’s research involves developing and verifying-
models 'fdif"'!érgé and complex systems and operations. For
example, the Laboratory-is using such techniques to evaluate &
penetration-of-enemy defenses by air vehicles in a limited
war environment.

Modeling techniques also are being applied to examine
the effects of natural environments on system operations, to
determine chemical munitions requirements, and to evaluate
ASW operations.

Mathematical- models using extensive digital computing
facilities 'work alongside wind tunnels, experimental radars,
radar cross-section ranges, lasers, and experimental air-
pjéngs.—;'_rheéé tools of the trade are skillfully used by some
-.1(490 Laboratory engineers and scientists engaged in electron-

low-speed aerodynamics, hypersonics,

ics, flight research,

—-computer sciences, applied physics, operations research,

applied mechanics, transportation and system research.

If you‘are skifled in developing and using the tools of ap-
phed research,-we invite you to mail the coupon below. It will
brmg you an mterestlng briefing on this unique research team.

Some positions are available at our Washingfon 7
Projects Office as well as in Buffalo.

f—— L

_CORNELL AERONAUTICAL LABORATORY, INC
of Cornell Unlursﬂy
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1! 4. T. Rentschier MM
:. ORNELL AERONAUTICAL LABORATORY, INC.
' u!lllo. New York 14221
: Please send me a copy of your factual, illustrated prospectus, *'A Com-
| mumty of Science," and an application blank.
|F Irn not lnterested in investigating job opportunities now, but | would
= | —"nhhe to see your latest “Report on Research at CAL."
' o O s 2
| Name... TR (WU IR~ P AR DR
1 ’
| Street
I :
T e A e Wi e State | Zip Code
} An Equal Opportunity Employer
o e o e T S ————— —— —— T — — f— — —— — ....-.-:-""——.——_.
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ing facilities at Texus A & M w
will help implement the pro
include a 5-megawatt reactor, a h
level gamma irradiation apparat
several subcritical units, and a dat
processing center. In addition, :

cyclotron in operation by 1967. Head-
ing the academic committee for ¢
new program is Vernon S. Bishop of
the Department of Nuclear Engineer-
ing, who will be assisted by Robe
G. Cochran, chairman of the Nuclear
anmf_(_rm;, Department, and Gem’gg

. Krise of the Biology Department.

The Department of Materials Sci
at the University of Virginia is
offering a complete graduate pr
leading to both MS and PhD deg
The graduate curriculum is built ¢
the quantum mechanics of solids, the
crystal structure of materials, and the
theory of latice delects. Experimental
research concentrates mainly on the

electrical, and surface
of solids, and is largely
conducted with electron microscopes,
xray diffractometers, and high- and |
low-energy electron-diffraction appara-
tus. The chairman of Virginia's Ma-
terials Science Department is H. G. F.
Wilsdorf.

mechanical,
propertics

The University of Sao Paulo at Sao
Carlos in Brazil has set up a graduate
program leading to the doctoral de-
gree in physics. The program is being
offered through the Department of
Physics of the School of Engineering
and includes courses in the mathe
matical techniques of physics, solid:
state physics, quantum mechanics, sta-
tistical mechanics, and the magnetic
properties  of  matter.  Advanced
courses are given in English. Research
opportunities theoretical and ex-
perimental  solid-state physics and
crystallography, with special emphasis
on the properties ol ionic crystals, are
also offered. One Fulbright-Hays pro-
fessorship beginning March 1, 1965
and one or two, beginning August 1,
1965, are available. Two twelve
month appointments under the F-H
program for graduates who may wish
to work toward the doctorate are also
available. Further information con:
cerning the F-H appointments can be
obtained from the Committee on In-

in




THIS SPACE RESEHUED FOR DESCRIPTION OF THE LATEST ACCESSORY FOR

SPEX
| OPTICAL
R .. SCANNING
Making the instrument meor ' : E CTH D M ETE R !

versatile than ever, a flip-a::'a;\'“-
mirror directs action to standard : e wlrange: 1100A to 22 microns
L or Polaroid cameras. . = speed: {/6.8
" « gratings: easily changed, kinematic mount

« two models: air path and evacuable

A typical 2nd order spectrum of 1 sec. exp.
with 10 micron slit indicates:

* Lack of astigmatism
* Freedom from Coma
at the NYC Physics Show Jan. 27-30, 1965 you will find us un- « Excellent uniformity

abashedly displaying all our best features. * High S/N

(ol = ) INDUSTRIES, INC.- 3880 PARK AVENUE - METUCHEN, N. J.,08841 - 2 (201)-549-7144

If you have the fortitude to locate Booth 80 within the labyrinth

oo Senatt //_‘{)/Je,/zz(/ ~»(/§/fﬁ///?fz}//

Avco-Everett Research Laboratory is a leader in plasma dynamics research and re-entry physics.

The many aspects of plasma dynamics are divided into several broad lines of attack: aerophysics,
atomic physics and magnetohydrodynamics.

Present interests include experimental work in the gas laser field, magnetohydrodynamic energy con-
version research plus an extension of earlier work in re-entry physics which is the Laboratory's
program in ballistic missile defense. In this effort, theoretical and experimental studies at the Labo-
ratory are conducted and are coordinated with an observation of actual missile re-entries in the field

If you have a graduate degree and are interested in working in a technically stimulating environment,
write or send resume to:

R. E. McDonald, Personnel Manage:

Plan to visit our representative in New York city during the APS
Meeting January 27 - 30 at the Headquarters Hotel

Avco// A Division of Aveo Corporation

EVERETTY 2385 Revere Beach Parkway
RESEARCH Everett 49, Massachusetts
LABORATORY

An equal opportunity employer
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SENIOR
PHYSICISTS

THE ADVANCED MATERIALS RESEARCH
AND DEVELOPMENT LABORATORY OF
Pratt & Whitney Aircraft, a scien-
tific laboratory located in the New
Hoven, Connecticut area is currently
operating in the areas of physical
and chemical metallurgy, alloy studies,
materials ond processes studies, me-
thanical behavior studies, chemistry,
and physics of materials., The senior
staff is largely composed of individ-
vals who have already demonstrated
an aobility to make significant con-
tributions to science and technology.

In support of the long term objectives
of the company, the physics group is
presently seeking
with advanced degrees who con

several scientists
carry on compony-funded research in
any one of the following areas . . .

m PLASMAS

m SOLID STATE

W SURFACE PHYSICS
m DEVICE PHYSICS

+ + . in connection with thermionic
energy converters. Directly reloted ex-
perience, although not required, would
be highly desirable.

We helieve these career positions will
be of unusual interest to the scientist
who desires o professional atmos-
phere of growth and accomplishment.
Ample opportunity will be given for

publication of popers.

You are invited to write in full pro-
confidence to Mr. E. F.
Caorlsen, Pratt & Whitney Aircraft,
North Haven, Connecticut—an equal
opportunity employer.

PRATT & WHITNEY
RIRCRAFT

Division of
United Aircraft
Corporation
North Haven, Connecticut

fessional
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ternational Exchange of Persons, 2101
Constitution Ave., Washington, D.C.
20418, Applications for graduate
awards should be addressed to the
Institute of International Education,
809 United Nations Plaza, New York,
N.Y,

Nuclear energy education

A new edition of a handbook of edu-
cational programs in nuclear energy
and related fields at 268 American
Institutions has been prepared by the
University Relations Division of the
Oak Ridge Institute of Nuclear Stud-
ies. Educational Programs and Facili-
ties in Nuclear Science and Engineer-
ing  (drd ed.)
on deprees attainable, courses offered,

provides information

facilities and special programs, and
financial
names of persons to whom inquiries
should be made., Information is in-
those special fellowships

assistance; it also lists the

cluded on
in nuclear science and engineering
and in health physics which are ad-
ministered by the Institute and of-
fered by the Atomic Energy Commis-
51011,

Free copies of the handbook can
be obtained from the University Re-
lations Division, ORINS, PO Box 117,
Oak Ridge, Tenn. 37831.

Graduate fellowships

Nine or more Daniel and Florence
Guggenheim  Fellowships will be
awarded for graduate study during
1965-66 at three major centers for re-
search on rockets, space flight, and
flight structures, Four or more jet pro-
pulsion fellowships will be awarded
for study at the Guggenheim Labora-
tories for Aerospace Propulsion Sci-
ences, Princeton University, two or
more jet propulsion fellowships for
study at the Guggenheim Jet Propul-
sion Center, California Institute of
Technology, and three or more flight
structures fellowships for study at the
Guggenheim Institute of Flight Struc-
tures, Columbia University.

Each fellowship provides full tui-
tion and stipends of up to $2400.
Candidates should apply directly to
the University they wish to attend,
and must file credentials by March 1.
More detailed information can be ob-

tained from the Dean of Gradual
Studies at Princeton and Cal
from the Dean of the School of En
neering at Columbia, or from |
Daniel and Florence Gugeenhein
Foundation, 120 Broadway, New
York, N. ¥. 10005.

The Smithsonian Astrophysical Ob-
servatory at Cambridge, Mass,, in co-
operation with the National :\c;cdemy
of Sciences, is establishing a post
doctoral lellowship program f[or re-
search associates. Open to US citizens
and to scientists from other countries
as well, the associateships will be of-
fered to individuals pursuing post
doctoral studies in the general fields
of applied and theoretical space sci-
ences, astronomy, astrophysics, and
celestial mechanics.

Beginning this month, the program
will offer two appointments, with two
additional appointments available in
July. The appointments are ol two
kinds; regular associateships for scien-
tists at the immediate postdoctorl
level, and senior associateships for
those five years past their doctorates
and who are already engaged in re-
search resulting in publication or rec
ognition in their fields. The stipend
for the regular postdoctoral research
associateship is $10 000 per year, with
appointments normally made for one
year.

The National Academay of Sciences
—National Research Council will ad-
minister the program, and all associ-

review named by the Academy.
ther information and applica
can be obtained from the NAS-
2101 Constitution Ave., NW, Wi
ington, D. C. 20560,

College loans

Effective December 9th, the nationt
2000 federal savings and loan assoti-
ations, which were previously largely
restricted  to  making  construction
loans, have been permitted to loan
up to $10000 to individuals for cal-
lege and university education €
penses. Under new Federal Home
Loan Bank regulations, up to five
percent of the assets of an association;
an estimated $3 billion for the nas
tion as a whole, may be offered fof




