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mer US congressman from Michigan,
will present "A Congressional View"
of policy trends; J. E. Goldman, dir-
ector of the Ford Motor Co Scientific
Laboratory, "An Industrial View" and
0. M. Solandt, chairman of the Sci-
ence Council of Canada, "'A Canadian
View."

Thursday morning the associates
will hear Peter A. Franken on "Are
the Laser Frontiers Visible?", Ray-
mond Bovvers on "Transmission of
Electromagnetic Waves Through Met-
als," William Fairbank on "Gyroscopic
Test in Space of Einstein's General
Theory of Relativity" and John R. Platt
on "Biophysics of Perception."

In the afternoon Robert Herman will
discuss the science of vehicular traf-
fic, Edward A. Mason will report on
agro-industrial complexes, and Luis
W. Alvarez will detail pyramid explor-
ation. Edward Creutz will preside in
the morning and Ralph A. Sawyer in
the afternoon. The meeting will in-
clude about 150 top executives from
industry, as well as academic leaders.

In a concluding session Friday
morning at the Hotel Roosevelt, AIP
Governing Board members, society of-
ficers and AIP staff will discuss in-
stitute programs and areas of develop-
ment.

Physics Enrollments Rise;
Percentage Drop Continues

The number of undergraduates major-
ing in physics rose during the last
academic year for the second year
in a row, according to a year-end
summary by the American Institute
of Physics. Many of those who were
graduated are expected to be drafted,
however; the full impact of the re-
vised draft laws will not be known
until classes resume.

At the end of the 1967-68 year,
14 526 juniors and seniors were major-
ing in physics, an increase of 1189 over
the year before. Graduate enrollment,
however, had leveled off at 15 305.
Ratio of physics student to total
enrollments continued to drop. In
September 1960 juniors majoring in
physics constituted 1.78% of their own
freshman classes. In September,
1967, this figure had dropped to
0.94% and was expected to drop to
0.82% this month.

The survey was part of the project
for the Analysis of Education and
Manpower Data in Physics, of the

AIP Education and Manpower Divi-
sion. Enrollments were broken down
into geographical regions, revealing a
continuing concentration of physics
study on both coasts. The highest
number of physics students, 6242, was
found in the Mid-Atlantic region (New
York, New Jersey and Pennsylvania).,
The East-North Central region (Illi-
nois, Indiana, Michigan, Ohio and
Wisconsin) tallied 5325 while the
Pacific region (California, Oregon,
Washington, Alaska and Hawaii) re-
ported 4118.

Summaries of enrollments and de-
grees granted, including a breakdown
of degrees awarded since 1952, are
available from Mrs Susanne D. Ellis
at AIP.

Oxford Instrument Imports
US Business Approach to UK

The Route-128 route to setting up
small scientific companies is still a
rocky road in England. One physics-
based company, the Oxford Instru-
ment Co. Ltd, is helping pave the
way and is proving that a few tech-
nical people can run a successful bus-
iness.

Oxford Instrument has after nine
years in business managed to attract
the necessary venture capital and to
offer the variety of wares required for
commercial stability. It was a dif-
ficult climb to success, but along the
way the company won a "Queen's
Award for Industry," built the first
high-field superconductive magnet out-
side the US, became the first company
to build a quadrupole superconduc-

tive magnet and developed the coldest
refrigerator in the world, a cryogenic
unit that operates within one tenth of
a Kelvin of absolute zero.

It all started in 1959 when Martin
Wood, then a research engineer at
the Clarendon Laboratory at Oxford
University, decided there was a lim-
ited but unsatisfied market for high-
field iron-free magnets, the kind of
magnet needed for research in the
liig physics laboratories. Such an
opportunity was the start of many of
today's successful American corpora-
tions. With his wife Audrey and
Joseph Milligan, a retired Clarendon
technician, Wood set up shop in a
garden shed. The first financial sup-
port was supplied by local bankers
more on the basis of personal acquaint-
ance than of rosy business prospects,
a far cry from the variety of venture-
capital sources that have been avail-
able to fledgling scientist-businessmen
in the US.

By 1961 the company had a few
successful projects behind it but was
still more a weekend hobby than a
fully commercial company. At this
time the development of high-field
superconductors in the US pointed to
a closely related new technology that
promised to become a rapidly expand-
ing international market. So the
Woods, making the crucial decision
to enter this new market, incorporated
the company and set about the prob-
lems of growth, still on the basis of
short-term financial arrangements. In
1963 the first full-time employee, John
Rackstraw, now in charge of all pro-
duction, arrived and was soon fol-

RESONANCES

The Weston accelerator can proceed on schedule now that Con-
gress has appropriated $12 074 000 for 1969 and re-
moved the House-passed prohibition on construction this
year. With carryover funds of $2.5 million, Weston has
double the $7.1 million approved earlier by the House.

Planetary exploration is running into financial snags. A report by
the National Academy of Sciences urges unmanned mis-
sions every time Mars and Venus are favorably posi-
tioned and Martian orbiting-landing flights. But the
National Aeronautics and Space Administration says it
must lower its sights because of budget cuts: The in-
strumentation for its 1973 Mars landing is "substantially
less" than envisioned a few months ago.

US conversion to the metric system will be studied under a bill
recently passed by Congress. The US will bring up the
rear: Great Britain begins converting in 1975.
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Only 75 volts...
For 100% modulation

@632.8nm
Introducing the New TFM 510 Series Laser Light Modulators

FEATURES

• Lowest Available Half
Wave Voltages

• New Electro-Optic Crystal
Elements

• Wide Electrical Bandwidth

• Negligible Piezoelectric
Resonances

• Excellent Stability

• Extended Optical Bandwidth

• Improved Mechanical Design

SUGGESTED APPLICATIONS

• Laser Printing and Display
Systems

• Optical Storage and Readout
• High Bit Rate Data Links
• High Resolution Laser

Ranging Systems
• Atmospheric Propagation

Studies
• Photographic Film

Sensitivity, Writing Rate and
Resolution Measurements

• Ultra High Speed Laser
Stroboscopy

SPECIFICATIONS

TFM-512 TFM-513 TFM-514 TFM-515

210

Half-wave Voltage at 632.8 nm:
320 110 75

Electrical Bandwidth:
100 MHz 100 MHz 100 MHz 100 MHz

Optical Bandwidth (90% of Peak Trans.):
250-750nm 250-1175nm 250-750nm 250-1175nm

For additional information write: Isomet Corp.,
433 Commercial Ave., Palisades Park, N.J. 07650, or call
(201) 944-4100

HARMONIC GENERATORS/OPTICAL CRYSTALS/Q-SWITCHES/DRIVERS AND PULSERS
ELECTRO-OPTIC LIGHT MODULATORS/ELECTRO-OPTIC CRYSTALS/TRANSVERSE FIELD MODULATORS
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lowed by a physicist, Frank Thornton,
who is now managing director.

The next years brought many prob-
lems, from technical worries to the
search for adequate quarters, and the
sort of growing pains that have spelled
brankruptcy to many under-capital-
ized concerns. But last year, soon
after winning the Queen's Award for
technical innovations, the financial
picture changed. Technical Develop-
ment Capital Ltd, a venture-capital
firm backed by a consortium of banks
became aware of Oxford Instrument
and made available long-term deben-
ture financing on acceptable terms
while buying a minority interest.

Early in 1962, the year following
incorporation and entry into cryogen-
ics, the first high-field superconductive
magnet to be made outside the US
was finished and work was begun
on the design of magnets with fields
over 100 kilogauss. Now supercon-
ductive magnets represent more than
half of the company's annual sales,
although copper magnets are still made
for certain important application that
can not be met by superconductors.

Work with superconductive mag-
ts led the company logically into
elopment of other low-temperature

evices. Oxford Instrument began
making a variety of cryostats, includ-
ing some with windows for optical

and x-ray work and some providing
variable-temperature access to super-
conductive magnets. And work with
cryostats led to work on cryogenic
refrigerators. The company devel-
oped, under license from the United
Kingdom Atomic Energy Authority,
the "Harwell" refrigerator, which uses
the Hes/He4 dilution cycle. Simply
stated, this cycle harnesses the cooling
effect of "evaporating" liquid He8 into
superfluid He4. The minimum con-
tinuous temperature so far reached
is 0.014K and heat exchanger re-
finements will continue to push that
figure even closer to absolute zero.

Now the company has moved from
North Oxford, where it was housed
in a converted slaughter house since
1961, to Osney Mead, an industrial
park only a mile from the center of
Oxford. It has grown from a three-
person adventure into a venture em-
ploying 70 people. About a third of
the staff have university degrees or the
equivalent, which is helpful to Wood.
He feels that with this high ratio of
degree holders company actions are
much better understood at all com-
pany levels, new ideas are constantly
forthcoming and decisions are often
taken on the spot because the man
on the spot knows what the prob-
lem is all about. A number of senior
staff members own small shares in the
company's equity.

Oxford Instrument is now selling

MARTIN WOOD, HEAD OF OXFORD INSTRUMENT CO., directs manufacture of
superconductive quadrupole magnet for CERN, the first such unit built commercially.

ST.

PERFORMANCE

MAGITRAr
POWER SOPHIES

All-Silicon Design
Low Cost for all Systems
Applications
Automatic Short Circuit Protection
Automatic Overload Protection
Series or Parallel Operation
Remote Sensing
Ungrounded Outputs
Convection Cooled
Functional Design-Easily Serviceable
Minimum Size and Weight
Front and Rear Terminals
Relay Rack or Bench Mounting

General Specifications

Input Voltage Range: 105-125 VAC
Input Frequency Range: 50-400 cps
Regulation Line: ± 0 . 0 1 % or 5 mv
Regulation Load: 0.05% or 8 mv
Ripple: Less than 1 mv, RMS
Transient Response: Less than 50 /isec
Operating Temperature: —20°C to +65°C
Temperature Coefficient: 0.01%/°C or 3 mv
Reverse Voltage Protection Cooling:

Convection
Metering: Separate Current and Voltage

Meters

Standard Models

Model

SL36-2M

SL36-2/2M

SL36-4M

SL36-8M

SL36-12M

SL36-25M

Voltage

0-36 VDC

0-36 VDC
Dual

0-36 VDC

0-36 VDC

0-36 VDC

0-36 VDC

Current

0-2 amps

0-2 amps
Dual

0-4 amps

0-8 amps

0-12 amps

0-25 amps

Price

$235.

465.

290.

355.

455.

650.

Write Today tor Catalog 4133a

ELECTRONIC RESEARCH
ASSOCIATES, INC.

Dept. EMD-10, 67 Sand Park Road
Cedar Grove, N. J. 07009 • (201) 239-3000

Subsidiaries: ERA Electric Co. • ERA Acoustics Corp.
ERA Dynamics Corp. • ERA Pacific, Inc.
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Electronics Group 6580, Detector Package B: complete system for charged-particle spectrometry with surface-barrier semiconductor detector.

Pipedream?

Research-grade nuclear instrumentation
for your teaching lab ?

No fantasy at all. You need no longer con-
tent yourself with "educational"-grade in-
strumentation for teaching. Now, your
instructional budget can afford the equip-
ment you really want—for your students'
and your own use.

Granted that we built our reputation on
the quality, not the price, of our solid-state
detectors and electronics for nuclear-struc-
ture research. Along the way, we developed
certain modules for specialized tasks re-
quiring a somewhat lesser range of adjust-
ability than that built into many of our other
NIM's (nuclear instrumentation modules).

We sacrificed none of the resolution,
count-rate capability, or other vital per-
formance characteristics; we simply took
off a few very expensive controls. In so
doing, we found we had incidentally re-
duced the cost of some outstanding
instruments.

Using the new modules
The very nature of most teaching experi-
ments is friendly to the use of Ortec instru-
mentation groups containing these new
low-cost modules. The group shown here

is typical (and its price is typically gentle:
only $2,715.60* complete). Our "Laboratory
Manual A," available on request, describes
eight experiments utilizing these and other
Ortec modules. All these experiments are
readily set up and well suited to the capa-
bilities of the Ortec modules described here.

RC Amplifier (Ortec 485)—Active filter;
pole-zero cancellation; good overload
capacity, linearity, temp, stability, $235*

Sealer (Ortec 484)—250k counts per sec
continuous; 500 nsec pulse-pair resolu-
tion; 4 electronic, 6 mechanical decades.
$400.*

Pulse Generator (Ortec 480)—Ten-turn
pulse-height control; rise time <10 nsec;
fall time 200 or 400 Msec; trimpot cali-
bration. $200.*

Overlap Coincidence (Ortec 481)—Three
coincidence inputs plus anticoincidence;
2T resolving time as short as 200 nsec
$200.*

Timer (Ortec 482 or 483)-Preset interval
1 sec to 60 min, accuracy ±0.001 min;

bin-mounted; compatible with all Ortec
sealers. $160.*
If you've been considering replacing some

of your older vacuum-tube instrumentation,
you'll do well to investigate these compact
solid-state Ortec modules. Their surpris-
ingly low prices permit you to plan now for
multi-channel operations requiring a num-
ber of amplifiers and sealers.

Dr. Ralph T. Overman, our educational
consultant, will be glad to discuss with you
not only our equipment and applications
but also the labyrinthine route to funding
through Federal grant programs. Your
phone call (to 615-482-1006) or your memo
to our Oak Ridge headquarters will start
things rolling. Ortec Incorporated, an EG&G
company, 101 Midland Road, Oak Ridge,
Tenn. 37830. In Europe: Ortec GmbH, 8
Munchen 5, Wittelsbacherstr. 19,
telephone: 777096.

'U.S.and Canadian prices, f.o.b. Oak Ridge; slightly higher
overseas. 4US
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world-wide. It has installed its first
Harwell refrigerator in Berkeley,
Calif., and has established an Amer-
ican subsidiary, Oxford Instrument
Corp, to look after North American
customers. Along with equipping
nearly every British university with
superconductive magnets, the com-
pany has sent its first such magnet to
Japan. It is building and 50-kilogauss
quadrupole magnet for CERN, Ge-
neva, under a $60 000 contract
placed by Britain's Ministry of Tech-
nology. Experience gained in these
endeavors gives the company the
strong basis needed for future ad-
vances. For example. Wood has
formed two new companies in Oxford
to do for the medical equipment and
electronic fields what Oxford Instru-
ment has done for cryogenics.

IN BRIEF

The Visiting Scientist Program resumes
this month; applications for partici-
pation are being mailed to all eligi-
ble physics departments. These
should be returned to AIP by 1 Oct.

The Optical Society of America will
raise the subscription price of Ap-
plied Optics in January. Members
will pay $12 instead of $10; non-
members will pay $24 instead of
$15.

NEW PUBLICATIONS

American Science Manpower, 1966,
a final compilation of scientists' ed-
ucation, specialization by work ac-
tivity and field, type of employer,
salary, age, geographic location and
other characteristics, is available
from the Government Printing Of-
fice, Washington, D. C. 20402, at
$1.25 a copy.

Reprints of papers in information by
staff members at the American In-
stitute of Physics are now available
from AIP. "Abstracting and Index-
ing Service in the Physical Sciences"
(Publication ID 68-7) by Stella
Keenan is reprinted from Library
Trench. "Techniques for Publica-
tion and Distribution of Informa-
tion" (ID 68-8) by AIP staff is
reprinted from the Annual Revieiv
of Information Science and Tech-
nology. AIP also has published a
bibliography of its information di-
vision reports issued since 1962 (ID
68-9). •

We deserve it. For years the big
accelerator market got our undivided
attention. Now, there is nothing
wrong with big accelerators or the
people who buy them — in fact they
are our bread and butter. But we
came to realize that we had ignored
an awful lot of people who want the
kind of equipment that goes with big
accelerators — things we made all
along but didn't push.
Now we're pushing. A complete line
of stainless vacuum components and
equipment. Magnets, beam steerers,
fluxmeters. Ion, electron, and neu-
tral beam sources. A variety of beam-
line components. In all, almost 200
items — cataloged, priced, stocked.
No longer are these "also available."
They're up front.

New equipment has been developed,
too. The newest of the new is this
group:
Beam Profile Monitor — Up to 7
scanner heads with a single control
chassis, each head has a silicon FET
pre-amplifier.

NMR Fluxmeter — locally or remotely
tuned.
Magnetic Alternating Gradient Lenses
— 2, 3, and 4" aperture, singlets
and doublets.
Electromagnetic Beam Steerer —
4-inch aperture, deflects 5 MeV
proton 0.3 inch in 100 inches of
travel. Only $155.
Ion Source — A modular system for
your laboratory with energies from a
few hundred eV to 35 KeV. Electrons
and neutral beams, too.
Thermomechanical Leak — Leak rate
of 0 to 60 atm. cc per hour and can
be remotely controlled. — $495.

In short, we are prepared to supply
anyone working with vacuum systems
and/or charged particles. And to be
quick and competitive about it.
Tell us your particular interest — on
letterhead, please.
We'll send you a book.
After that, we're at your mercy.

HIGH VOLTAGE ENGINEERING
EQUIPMENT DIVISION Burlington, Massachusetts
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