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from the Office ol Institutional Programs, National
Science Foundation, Washington 25, D. C.

The Foundation has also announced two series of
grants to aid summer study by teachers. Amounts to-
talling $711 500 have been given to colleges and uni-
versities this year to support 21 summer institutes for
elementary-school teachers, supervisors, and principals
who are concerned with science instruction in grades
1-6. The program provides opportunities for about 700
individuals to obtain supplementary training in science
and mathematics with a view to improving the quality
of elementary instruction. The grants cover all costs,
including subsistence stipends to the participants.

To aid teachers at an advanced level, approximately
$405 000 has been awarded by NSF for 2 5 summer
conferences for college teachers of science, mathe-
matics, and engineering. The conferences are of short
duration (up to four weeks,) and are intended for col-
lege staff members who must teach during the summer
session. Participants will be selected by the individual
conference directors, to whom inquiries and applications
should be addressed. Conferences on physical subjects
include the following:

Case Institute of Technology, Cleveland, Ohio: Molecular
Structure and Spectroscopy (Gordon M. Barrow, Dept.
of Chemistry)

University of Florida, Gainesville: Nuclear and Electron
Spin Resonance (Wallace S. Brey, Jr., Dept. of Chem-
istry)

Georgetown University, Washington, D. C: Recent Ad-
vances in Astro-Geophysics (Rev. Matthew P. The-
kaekara, S.J., Dept. of Physics)

Princeton University, Princeton, N. J.: Non-Ideal Mechani-
cal Behavior of Solids and Liquids (A. J. Maruca, Of-
fice of Dean of Graduate School).

The full list of conferences is available from the National
Science Foundation, Washington 25, D. C.

Grants
The DuPont Company has announced that grants

amounting to more than $1.69 million have been
awarded to 161 colleges and universities in the com-
pany's annual aid-to-education program. A total of
$654 700 was expended in direct support of teaching,
including funds for assistantships and scholarships.
Fundamental research grants totaled $490 000 for un-
restricted research in physics, chemistry, chemical
engineering, mechanical engineering, and metallurgy.
Ranging in amount from $5000 to $20 000, they may
be used in any way desired, including the support of
graduate students and thesis research. An additional
$48 600 was awarded by DuPont for summer research
activities this year, and capital grants amounting to
$500 000 were made to help with the cost of new
buildings, equipment, or renovation of existing facilities.

The Division of Radiological Health of the US
Public Health Service has awarded a grant to the De-

partmcnl ol Radiology of Columbia University's Col-
lege of Physicians and Surgeons. The award will pro-
vide financial aid to qualified students in the depart-
ment's master's-degree program in radiological physics.
Preference will be given to candidates sponsored by
public-health agencies for work in their areas of re-
sponsibility or in closely related fields. Inquiries about
the graduate program should be addressed to W. Gross,
630 W. 168th St., New York 32, X. Y.

Summer Programs

Massachusetts Institute of Technology will offer
as one of its special summer programs a one-week
course on "Signal Detection and Identification: Theory
of Human Observers ' from July 30 to August 3. The
program is intended for those interested in research in
psychophysics, in the design of man-machine systems,
and in teaching general and engineering psychology. It
will be directed by John A. Swets of the MIT Psy-
chology Section and the Research Laboratory of Elec-
tronics. Lectures will be given by members of the MIT
faculty and by guests from other universities.

Other summer courses to be conducted this year at
MIT include two-week programs on radio astronomy,
infrared spectroscopy. the structure of materials, and
optical masers.

The course on radio astronomy (July 23 to August
3) is planned for engineers and scientists who desire
a general survey of the techniques, results, and inter-
pretations of radio astronomical observations. Discus-
sions of the application of radio methods to atmos-
pheric physics, planetary atmospheres, and space ex-
periments will be included. Among the lecturers will be
D. S. Heeschen (National Radio Astronomy Observa-
tory), A. E. Lilley (Harvard), A. Maxwell (Harvard—
Fort Davis), K. Menon (Ohio State). H. J. Smith
(Yale), J. Evans and J. \V. Meyer (MIT Lincoln
Laboratory), and J. W. Graham. R. P. Rafuse, and
A. H. Barrett of the MIT faculty. The program is
under the direction of Prof. Barrett.

Two consecutive one-week courses at MIT will be
devoted to infrared spectroscopy. The first, with the
emphasis on technique, will be held from August 6
through August 10; the second, on the applications of
infrared spectroscopy, will take place during the week
of August 13-17. The course on technique will cover
optical and electronic systems of infrared spectrome-
ters, infrared spectrophotometry, techniques used to
obtain spectra, and qualitative and quantitative ana-
lytical procedures. The course on applications will be
devoted to a systematic study of the applications of
infrared spectroscopy to the solution of chemical prob-
lems. Both programs will be directed by Dana W.
Mayo, lecturer in chemistry at MIT. Lecturers will in-
clude Richard C. Lord (MIT), Foil A. Miller (Mellon
Institute), Ellis R. Lippincott (University of Mary-
land), and, for the second course only, Lionel J. Bel-
lamy (British Ministry of Aviation) and Robert S. Mc-
Donald (General Electric Research Laboratory).

PHYSICS TODAY



SOLID STATE - COMPACT

ULTRA-RELIABILITY
All units in this series have been de-
signed to take advantage of the in-
herent reliability of solid state de-
vices. Protection against surges in
voltage applied to solid state com-
ponents, latest techniques in printed
board construction, and conservative
rating of components provide the high-
est levels of reliability over greatly
extended periods of operation.

What is MODUFLEX

Hamner's MODUFLEX cases can be
stacked to form systems of any size,
or can house individual units. Cases
nest and interlock — may be as-
sembled or disassembled without tools.
No tools are needed to remove instru-
ments. MODUFLEX will accept 19" X
3V2" units or two 9" x 3Vi" units side-
by-side.

N-810
SOLID STATE PRINTING TIMER
• Ultra-Stable Tuning Fork controlled

time base
• BCD output for automatic data

handling
• Fast gating for minimum stop-start

error
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N-286

Solid State Printing Sealer
• 10 me repetition rate

NUCLEAR

t BCD output for automatic data
handling
Fast rating for minimum stop-start

These instruments have been designed for flexible operation in a variety of
instrument systems. They may be stopped, started and reset by means of pulses
and also will present pulses on accumulation of preset count or time. Both units
present 1-2-4-8 BCD information for use with printers. Paper punch or typewriter
may be operated through Hamner N-931 Data Scanner. Standard models of opera-
tion include manual, preset count, preset time with or without automatic recycling.
Systems involving many sealers and/or timers may be built and operated auto-
matically using these instruments as building blocks. Hamner will assume com-
plete system responsibility if desired.
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H A I V I N E R ELECTRONICS CO., INC.
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OPTICAL

Special crystals grown to order, optical blanks cut
to specifications, finish polishing as required.

123 WOODLAND

AVENUE

WESTWOOO

NEW JERSEY

CRYSTALS DIVISION

ISOTOPES, INC.

SENIOR SCIENTISTS
and ENGINEERS

MS and PH.D.

Our clients include many of the leading research
laboratories from coast to coast, as well as nu-
merous small and newer research and development
firms.

Fine opportunities for professional advancement
exist among them.

For information, submit a resume to Mr. M. Os-
trandcr. Director.

PROFESSIONAL and TECHNICAL
RECRUITING ASSOCIATES
(a Div. oj Permanent Employment Agency)

Suite 2, 825, San Antonio Road

Palo Alto, California

DAvenport 6-0744

The MIT course on the structure of materials will
be under the direction of Arthur L. Loeb, associate
professor of electrical engineering, and George W.
I'earsall, assistant professor of metallurgy, and will
review theoretical and experimental techniques for
studying and describing crystalline configurations.

The course on optical masers will deal with the re-
cent development of sources of coherent radiation in
the visible and infrared spectral regions, leading to a
new field of physics research in which future progress
depends upon "a synthesis of concepts and techniques
already familiar in radiofrequency engineering, physi-
cal optics, spectroscopy, and atomic and solid-state
physics". The course, under the direction of Perry A.
Miles, assistant professor of electrical engineering at
MIT, will provide a broad introduction to this syn-
thesis, to the theoretical bases of stimulated emission
devices, and to a detailed analysis of the state of the
art of continuous and pulsed wave generation. The
modulation and detection of coherent light and the re-
sponse of crystalline solids to high-intensity optical
fields will also be discussed. Lecturers will include mem-
bers of the MIT staff and guests who are active in the
field in other universities and in industry.

Further information concerning the above courses
can be obtained from the Director of Summer Sessions,
Room 7-103, Massachusetts Institute of Technology,
Cambridge 39, Mass.

A three-day course on the theory and practice of
thermal neutron scattering diffraction, as applied to
the study of solids and liquids, is to be held Septem-
ber 2 5-2 7 at Imperial College, London, under the aus-
pices of the British Institute of Physics and Physical
Society. It will be followed by a one-day conference
on current neutron work on September 28.

The course is designed to provide physicists with a
coherent account of the uses of thermal neutrons in
the study of solids. It is expected that the lectures will
cover the following topics:

1. Elastic scattering and structure determination; magnetic
structures and hydrogen bonds.

2. Inelastic scattering from systems containing moving
nuclei; phonon and spin-wave scattering.

3. Scattering from fluctuating systems; liquids, magnetic
critical scattering.

4. Scattering from disordered solid solutions; magnetic form
factors.

5. Crystal defect scattering.
6. The experimental techniques peculiar to these fields.

Both the course and the conference will be nonresi-
dential, and those wishing to attend are urged to re-
serve accommodations in London as soon as possible.
Inquiries should be addressed to the Administration
Assistant, The Institute of Physics and The Physical
Society, 47 Belgrave Square, London, S.W.I, England.

Courses on infrared and ultraviolet absorption spec-
troscopy (August 6-10) and modern industrial spec-
troscopy (August 20-31), will again be offered in 1962
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Now you can
CONTINUOUSLY MEASURE THIN FILM THICKNESS

DURING VACUUM DEPOSITION
using optical techniques in the

simplest, most versatile system yet devised!

Precise thickness control of metallic or dielectric
materials during deposition can be made with the new

Optics Technology Monitoring System, which
permits high precision both in production and lab setups.

The optical measurements are made from a monitor disk which is
simultaneously coated with the substrate. The position of the

disk may be controlled from outside the chamber, and with this
system you can deposit up to 20 different layers or coatings without
breaking the vacuum. The system may be used to control thickness

to ±0.25%. Accuracy is not affected by changes in filament or ambient light.

Installation and initial calibration are simple, as is operation, and
the system monitors metal or dielectric coatings for either reflection or transmission.

The system is supplied complete with in-chamber
fittings, light source, detector unit, solid state

amplifier, and optical components. A meter or a
strip chart recorder may be used as a readout,

and the system may be used with glass bell jars or
metal chambers with inspection ports. System cost,

$2,275.00, f.o.b. Belmont.

GLASS VACUUM CHAMBER
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Write or call today for full information.
Data subject to change without notice.

PICKUP AND
LIGHT SOURCE
UNIT

OPTICS TECHNOLOGY, INC
Dept. P-11,248 Harbor Blvd., Belmont, California • LYtell 1-0358

Representative inquiries invited.

(Area Code 4151 7310

LABORATORY
FOR PHYSICAL SCIENCE

This corporate labora-
tory, fully supported
by P. R. Mallory & Co.
Inc. (located in the Bos-
ton area), possesses
the necessary program,
equipment and envi-
ronment for the pursuit
of high level funda-
mental research. Ex-
cellent opportunity for
personal and profes-
sional development.

Appointments are avai lable to
GROUP MANAGERS and PROJECT
LEADERS for the following programs.

Ph.D. or equivalent required

Solid State
Theoretical and experimental investigations.

Thin Films
Dielectric, magnetic, resistive and semiconductor
films.

Materials
Thermoelectric, semiconductor (including or-
ganic), and metallurgical studies.

Resumes may be submitted in confidence to Dr. S. P. Wolshy, Director.

P. R. MALLORY & CO. INC.
Laboratory for Physical Science

Northwest Industrial Park Burlington, Massachusetts
An equal opportunity employer
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New Research and Development
Opportunities in the Southwest

Arc you experienced in nuclear physics, in elec-
tronics, in precision mechanics, in high vacuum
and space technologies, in oceanography? If so,
you should know that Dresser Research, a Divi-
sion of Dresser Industries, Inc., Tulsa, Oklahoma,
is greatly expanding its R & D program. Work is
scheduled in a broad range of interests from
frontier development in oceanography and space
through advanced industrial research.

To meet these schedules, engineering and research
personnel at all levels are needed. In many of the
scheduled projects, development proceeds from
basic research right through to producible hard-
ware, and beyond to field evaluation. Excellent

living and school conditions in the
heart of America's future, with

commensurate salaries. For fur-
ther details send your
resume to Ralph N.
Monaghan, c/o Dresser
Research, P.O. Box 2656,
Tulsa, Okla.

DRESSER INDUSTRIES
INC.
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Tells about the
h a r d ch rome
plated guide col-
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replaceable heat-
ing elements in platens, drilled platens for
water cooling, oil or steam, accurate pyrom-
eters, easy-to-read pressure gauges, sturdy
hydraulic mechanisms and other features.
Covers many applications, lists scores of
users, and gives complete specifications.

Send for your
FREE copy of

Catalog /6.

1597 Morris St.
Wabash, Indiana

Wabash Metal
Products Co.

P h o n e : 5 6 3 - 1 I 8 4

by Arizona State University. Each of the programs will
cover basic theoretical considerations, instrumentation,
and practical applications of various spectroscopic
methods in a series of morning lectures supplemented
by afternoon laboratory sessions devoted to practical
instrumental training. Emphasis will be placed on infra-
red techniques in the first course and on optical-emis-
sion techniques in the second; both will be conducted
by members of the Departments of Physics and Chem-
istry at the University and by guest lecturers from in-
dustrial laboratories. For further information, write to
Dr. J. Fuchs, Arizona State University, Tempe, Ariz.

A professional advancement course in nomog-
raphy, stressing methods of constructing nomograms
and including the underlying mathematical theory, will
be given July 9-20 at Lowell Technological Institute
under the direction of L. Ivan Epstein of LTI's De-
partment of Physics and Mathematics. Designed for
both beginners and experienced nomographers and for
all scientists and engineers who are concerned with the
construction of graphical devices for use by mathe-
matically untrained personnel, the course will deal with
projective and nonprojective transformations to attain
a prescribed accuracy, to make full use of available
page space, and to prevent the user from running off
scale. Details can be obtained by writing to Prof. Ep-
stein at the Lowell Technological Institute, Lowell,
Mass.

The annual Fisk University Infrared Spectroscopy
Institute (August 14—24) will devote one of its three
sessions to gas chromatography this year. Participants
will receive training in the use of gas chromatography
units, in the preparation of columns and samples, and
in the interpretation of chromatograms. This session
will run concurrently with the first infrared session,
with the lectures so scheduled that participants in one
session can audit half the program of the other. The
first infrared session will be designed to provide be-
ginners with an introduction to theory and practice
through lectures and a laboratory program; the second
session, intended for those with some familiarity with
the subject, will emphasize chemical interpretation of
the infrared spectra in lectures and in a daily after-
noon workshop. Lectures will be given by members of
the Fisk Faculty and by visiting specialists from other
institutions and industrial laboratories. Full informa-
tion is available from Dr. Nelson Fuson, Director.
Fisk Infrared Institute, Fisk University, NashviUe 8.
Tenn.

Boston College will again conduct its annual sum-
mer course in modem industrial spectrography, this
year's dates being July 16-27. The course is intended
for chemists and physicists from industry who wish to
learn the techniques of emission spectroscopy for use
in analytical work. Those interested should write to
the Rev. James J. Devlin, S.J., Department of Physics,
Boston College, Chestnut Hill 67. Mass.
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