
$7.3 billion, the largest annual gain in
a decade. Federal funds rose only 7r/c
to $8.3 billion. Since 1960, company
funding of research and development
has grown 64'/,, while Federal funding
has risen only 367'.

The full-time equivalent of 371 400
research and development scientists
and engineers were employed in Janu-
ary 1967, a 5f< gain over the previous
year. This figure was more than
double the number of such employees
in January 1958. The aircraft and
missile industry employed the greatest
number, 27f,r of the total.

Compared with net sales, research
and development spending in manu-
facturing companies represented 4 .1 r ;
in 1966, off from 4.3r- in 1965. The
aircraft and missiles industry reported
the highest ratio of research and de-
velopment to net sales, a figure of
25.5%. Five industries spent 85''< of
the funds. Aircraft and missiles led
with $5.4 billion, followed by electrical
equipment and communication with
S3.6 billion, chemicals with $1.5 bil-
lion, motor vehicles and transportation
with $1.3 billion and machinery with
$1.3 billion.

Two Universities Join
Argonne Laboratory Group

Membership in the Argonne Universi-
ties Association has reached 30 with
the addition of Pennsylvania State
University and Southern Illinois Uni-
versity. The association, founded in
1965 to broaden the management base
for the Argonne National Laboratory
of the Atomic Energy Commission,
formulates and approves laboratory
programs and policies. The Univer-
sity of Chicago operates the Argonne
facilities in accordance with policies
established by AUA.

Peay University Offers
New Program For Teachers

A special physics program for future
high-school teachers is being offered
this year at Austin Peay University in
Clarksville, Tenn. The four-semester
course is devoted to an examination
of methods of presenting physics such
as Harvard Project Physics and the
Physical Sciences Study Committee
Course, current ideas in physics and
current laboratory procedures. A year
of calculus and a year of introductory
physics are required.

The program is designed to help
alleviate the shortage of physics teach-

PHOTOS. CERN

EUROPEAN PHYSICAL SOCIETY comes into being as Denis van Berchem,
rector of Geneva University, reads the formal proclamation. At left is Gilberto
Bernadini, elected the first president during the meeting of the steering com-
mittee in September. At right is Etienne Valloton of the Swiss government.
Each of the 18 national societies will pay approximately $1.30 per person as
dues for the first 15 months; a sliding scale will apply to large societies.

NEW ERA OF COOPERATION. Bernard Gregory, director general of CERN,
addresses the newly formed organization. From the left are Bernadini; Gregory;
Josef M. Jauch of Geneva; Wolfgang Gentner of Heidelberg (hidden); Georges
J. Bene of Geneva, elected vice-treasurer; and F. Janouch of Prague, vice-
secretary. The group adopted a constitution that provides for an elected council
and an executive committee to be drawn from the council; the first council will
be installed during the society's scientific conference 8-12 April in Florence.

PHYSICS TODAY • NOVEMBER 1968 67



The
New
Emancipator
63 KEYS TO COMPUTING FREEDOM ARE NOW WITHIN YOUR REACH!

Freedom from waiting to get on the BIG computer;

Freedom from translating your problems into
foreign computer languages;

Freedom from starvation-level computing with
under-developed calculators;
Freedom from the drudgery of manual computation.

The new hp 9100A puts heroic computing power
responsively at your fingertips...
for the unheroic, one-time-cost of $4900.
Fast core memory delivers answers
to log, trig and other keystroke functions in milliseconds.
And... in seconds you get answers to more complex computations
such as roots of a fifth degree polynomial...
Fourier analysis ... elliptic integrals ... Fresnel integrals ...
real and complex polynomial evaluation ...
coordinate geometry... regression analysis...
three dimensional vectors... numerical integration
and many, many, more!

This major computing capability is compressed into
one 40 pound package.
Its only moving parts are the keys, the switches
and one decimal wheel.
No noise!

The 9100A is being delivered now
along with an extensive-and growing-program library
that puts you in control.

Examine the keyboard. Question every key and switch.
Then join the participators!
A telephone call or purchase order directed to any
Hewlett-Packard sales and service office
(located in principal cities throughout the world)
will start your liberation from the tyranny and
tradition of too BIG, too slow and too weak.
If you are still skeptical or of faint heart,
ask for a demonstration.
It will affirm, assure
and delay-but only slightly
-your entry into the solid-state
of personal computing freedom. Hurry.
Being a leader has its advantages.
Hewlett-Packard, P.O. Box 301,
Loveland, Colorado 80537.
Europe: 54 Route des Acacias,
Geneva.

9100A puts answers just a touch away!

7HBJ6J z temporary
S.MB4!3)S OS y accumulau

11.S0 x keyboard

Dynamic range 10 »s to
10", nearly 200 dec-
ades. Observation of

math operations on 3 displayed registers.
Up to 16 more registers for data storage.

Complex and vector arithmetic
i :] simplified with coordinate trans-

formation keys, rectangular-to-
polar and vice-versa, in milliseconds.

Trig functions covering all quad
rants and any size angle
degrees or radians.

HEWLETT ihPl PACKARD



© Up to 196 program steps, each
a simple key stroke. "IF" keys
permit looping and branching

flexibility found only on large computers.

Edit programs easily. Single-step
through programs to check and
de-bug. Address an individual

step and make corrections without re-
entering the entire program.

Program from the keyboard.
Record and store programs on
credit-card-size magnetic cards
for repeated use.

I Designed for expansion. Printer,
plotter, electrical data input/

I output will become available.



You could be getting a lot more
by putting Isomet modulation
and Q-switching to work with it.

Consider our EOLM 400 modulator. It
combines low drive requirements with
high performance. Designed for a rise
time of 1 nanosecond and an optical band-
width of 200 to 1800 nm, it can handle a
full 100 watts of CW optical power in the
visible spectrum. There isn't another
modulator in its price range on the mar-

ket — or drawing board — that can come anywhere near it in contrast
ratio. It has already proven itself in labs and plants all over the nation.
The price : less than $400.

Or our Isomet longitudinal Q-switch series.
We designed them for either high or interme-
diate voltage operation, depending on your
circuit requirements. With an electrical band-
width ranging all the way from DC to high
frequency, with less than 1 nanosecond rise
time. You can put these switches to work over
the entire optical bandwidth, from UV to
near IR. Optical transmission - - and quality - - characteristics are
second to none.

We make more. Harmonic generators, drivers and pulsers, trans-
verse field modulators. Right off the shelf. In addition Isomet has its
own integrated facility for crystal growth, precision optical grinding,
polishing, evaluation and testing. If you have any special requirements
our prototype group will custom-design to your specifications. And if
you want additional product and application information our technical
assistance group is available for consulta-
tion. In short, if you're looking to state-of-
the-art developments in laser modulator
technology, look to Isomet.

Leaders in Electro-Optics through creative crystallography.
Isomet Corp., 433 Commercial Avc, Palisades Park, N.J. 07650 (201) 944-4100
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STATE AND SOCIETY

ers by not requiring the prospective
high-school teacher to take the same
course as the prospective research
physicist. Melburn R. Mayfield is de-
partment chairman.

NSF Finds US Science Policy
Fragmented, Socially Oriented

In a study prepared for foreign audi-
ences, the US is found to have a
"constellation" of science policies
rather than any single policy. At the
same time an increasing emphasis on
social problems is seen slowing down
the growth rate of federal support for
science and sparking a search for ways
in which science can help achieve so-
cial goals.

The publication. National Science
Policies of the United States: Ori-
gin, Development and Present Status,
was prepared by the National Sci-
ence Foundation at the request of
UNESCO'S Division of Science Policy.
It is the tenth in a series of UNESCO

studies of national and regional sci-
ence policies. The report differs from
the recent OECD analysis of US sci-
ence in its increased emphasis on his-
torical development, more detailed
treatment of current issues, and inclu-
sion of private and academic as well as
governmental agencies. Copies are
available from the VXESCO.

Oppenheimer Papers Deposited
With the Library of Congress

A collection of about 75 000 papers
and notes of J. Robert Oppenheimer
has been donated to the Library of
Congress by his widow. Letters,
notebooks, manuscripts of speeches,
articles and books, even subject files
make up the collection. Some of the
items go back to the early years of
World War II, and the collection as
a whole provides valuable glimpses
into a quarter century of ferment in
physics and world affairs.

There are letters to and from scien-
tific leaders such as Niels Bohr, Albert
Einstein, Edward U. Condon, David
E. Lilienthal and with Presidents
Roosevelt, Truman and Eisenhower.
And there is correspondence with
other notables: Felix Frankfurter,
T. S. Eliot, Indira Gandhi, Dag
Hammerskjokl, Pablo Casals. The
collection includes tape recordings,
among which is a three-hour discus-
sion between Bohr and Oppenheimer

in Denmark in 1958, and about 275
lectures, speeches and articles. One
special group of papers deals with
Oppenheimer's security hearings be-
fore the Atomic Energy Commission in

1954 and includes many drafts of ma-
terial prepared by Oppenheimer
and his wife to support his case, tran-
scripts, clippings and versions of a
European play about the hearings.

History Center Tape Records Interviews With Top Physicists

More than 200 hours of interviews
with 56 leading physicists (and, in
some cases, their families) have been
recorded on tape by the Center for
History and Philosophy of Physics.
The oral history program is a supple-
ment to the center's traditional writ-
ten documentation of 20th-century
physics.

Trained science historians conduct
the interviews, covering the physicist's
personal account of his own life and

work and his recollection of events of
special significance in the history of
physics. Later both the interviewer
and (lie subject correct transcriptions,
which are deposited in the Niels Bohr
Library at the American Institute of
Physics in New York. Both transcripts
and tape are available to qualified
scholars for study in the library, sub-
ject only to any restrictions requested
by the subject.

Altogether the oral history collection

IN BRIEF

A nonprofit information-retrieval cen-
ter for industrial scientists and engi-
neers has completed its first year of
operation at the University of Con-
necticut. The New England Re-
search Application Center scans
6000 publications a month for com-
puter storage.

A joint master's-degree program has
been established by Indiana State
University and the Naval Ammuni-
tion Depot at Crane, Ind. Students
spend alternate semesters (includ-
ing summer terms) on campus at
Terre Haute and at Crane, working
there in either the quality-evaluation
laboratory or the research and de-
velopment department.

The National Science Foundation has
published an analysis of student en-
rollment, sources of student support,
and faculty and postdoctorals in
graduate science departments for
the years 1965 and 1966. The re-
port is available from the Govern-
ment Printing Office.

High Voltage Engineering has sold
nuclear-physics research "packages"
to the University of Massachusetts
at Amherst and Indiana University
of Pennsylvania at Indiana, Pa. The
Amherst package includes a 400-
keV accelerator; Indiana has bought
a 2-MeV package.

A new film, "Atoms in the Market-
place: Nuclear Materials Safe-
guards and Management," may be
borrowed without charge or bought
from the Atomic Energy Commis-
sion.

A Permanent Magnet Users Associa-

tion has been formed at the Frank-
lin Institute in Philadelphia. The
organization will supply and dis-
seminate technical information in
the permanent-magnet field. Infor-
mation can be obtained from L. R.
Moskowitz, executive director of the
group, at the institute.

The National Science Foundation has
given $880 000 to California Insti-
tute of Technology for research in
stellar nuclear processes. The one-
year grant provides for continuation
of work formerly supported by the
Office of Naval Research. William
A. Fowler is supervising the study.

Air Force Cambridge Research Labo-
ratories has let a $28 000 contract to
the Lowell (Mass.) Technological
Institute Research Foundation for
design and construction of an iono-
spheric sounding system.

The Journal of Composite Materials is
being published quarterly for Wash-
ington University and Monsanto in
St Louis. It is devoted to "theo-
retical and experimental studies of
the physical and structural proper-
ties of multiphase materials." Sub-
scription details are available from
Technomic Publishing Co, Inc, 750
Summer St., Stamford, Conn. 06902.

National Bureau of Standards has
scheduled 13 measurement seminars
and workshops, each lasting three to
five days, between now and May.
Most will be conducted at Gaithers-
burg or Boulder. The NBS Office
of Technical Information and Pub-
lications has details.
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