
MINIATURIZED,
RUGGEDIZED, AND

CUSTOMIZED
TO YOUR SPECS

Designed and manufactured by those
who supply the internationally re-
spected EMR Model 607 Integrated
Photoelectric Sensor, the smaller
Model 717U weighs only seven
ounces, making it ideal for aero-
space applications where precise
spectral measurements are essential.

With ten miniature, ceramic/I3-stage
multiplier phototubes to choosefrom
to incorporate into this rugged pho-
ton counter, your most exacting
spectral responses will be met.

The tiny photon counter contains the
selected PMT, a power supply which
converts five volts into adjustable
high voltage (800 to 2200 volts), and
an EMR Model 631 Pulse Amplitude
Discriminator. Able to operate in
vacuum environments without volt-
age breakdown, the unit's power
supply is both short circuit and over-
load protected, and all its high volt-
age leads and components are en-
capsulated within the magnesium
housing, thus leaving only the low
voltage leads to be electronically
interfaced.

The EMR miniaturized, low power
photon counter—the lightweight to
meet your heaviest demands.

For technical specifications, call
or write:

EMR
PHOTOELECTRIC
Box 44, Princeton, New Jersey 08540

609*799-1000 TELEX 84-3459

•MiimnigagEiM

REGIONAL OFFICES
Eastern 609*799-1000
Western 213*822-1441
Intl. (Paris) 655-62-22

we hear that

J. Charles Tracy has become assistant
head of the physics department at the
General Motors Research Laboratories
in Warren, Michigan.

Among the 21 newly elected fellows to
the American Institute of Aeronautics
and Astronautics are: Theodor Benecke
(German Aerospace Industries), Martin
H. Bloom (Polytechnic Institute of New
York), John F. Clark (NASA), Arthur C.

Clarke (Author), Coleman DuP. Donaldson
(Aeronautical Research Associates),
Leonard Jalfe (NASA), Charles W. Ma-
thews (NASA), Harry Petschek (Avco Ev-
erett Research Laboratory), Benjamin
Pinkel (Rand Corp) and Ell Reshotko
(Case Western Reserve University).

Ralph S. Cooper, formerly assistant laser
division leader at the University of Cali-
fornia's Los Alamos Scientific Labora-
tories, has joined the radiation physics
division of Physics International Co as
deputy director.
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obituaries

Rudolph L. Minkowski

Rudolph Minkowski, an internationally
recognized astronomer in the areas of
planetary nebulae, supernovae, and ex-
tragalactic radio sources, died 4 Janu-
ary at the age of 81. Minkowski was
born in Strasbourg and received his
PhD in physics at Breslau in 1921. In
1935 he left a professorship at the Uni-
versity of Hamburg to take a position at
Mt Wilson Observatory, where for
twenty-five years his curiosity in inves-
tigating new phenomena was matched
only by his thoroughness in the applica-
tion of basic techniques.

One of his earliest interests was the
study of supernovae in external galaxies
and supernovae remnants in our own.
His spectroscopic observations led to
the designation of Type I and Type II
supernovae in 1941. His fundamental
study of the Crab Nebula in 1942 led to
the correct identification of the central
star of the supernovae remnant. This
result was verified recently with the op-
tical identification of the 33 m sec radio
pulsar as the same superdense star
which had been discussed by Minkow-
ski.

Minkowski also produced a series of
papers on the galactic distribution, ra-
dial velocities, evolution and physical
characteristics of planetary nebulae.
His extensive objective prism surveys
for hydrogen-alpha emission sources in-
creased the number of emission nebulae
known in the Galaxy. He also studied
the peculiar hot stars at the centers of
planetary nebulae.

In the early 1950's Minkowski and
Baade successfully identified a number
of newly discovered radio sources and
recognized four types of objects: super-
nova remnants, galactic nebulosities
with very large internal random veloci-
ties, peculiar extragalactic objects and
normal galaxies. This work led to a de-
tailed discussion of the roles of radia-
tive and collisional excitation in the
production of observed spectral proper-
ties of such sources. He continued to

MINKOWSKI

play a major role in optical identifica-
tion of radio sources for many years.

Minkowski's later interests turned to
external galaxies and clusters of galax-
ies, including studies of their velocity
dispersions. He discovered the largest
redshift (z = 0.48) for a normal galaxy
in 1960. This record redshift remained
the last firm point in our knowledge of
the expansion of the universe until
1975. Minkowski became an authority
on extragalactic research and contrib-
uted many invited discourses and re-
views on the subject.

His greatest public service to astrono-
my was the supervision of the National
Geographic Society-Palomar Observa-
tory Sky Survey (1954). The survey re-
sulted in a valuable set of photographs
that has been made available in repro-
duction to all of the world's astrono-
mers and is a major part of every astro-
nomical library.

Minkowski was elected to the Nation-
al Academy of Sciences in 1957 and re-
tired from the Mt Wilson and Palomar



Now
available...

Physics
News in

1975
Since 1964, the American In-
stitute of Physics has been
publishing annual summaries
of some of the most news-
worthy developments in phys-
ics and astronomy. Physics
News in 1975, the latest edi-
tion of that series, describes
and explains some of the new
discoveries, surprising results
and interesting applications in
easy-to-understand language.

Among
these are the

new charmed particles
uses of synchrotron radiation

absence of visual solar
i oblateness

discovery of a
superconducting polymer

possible detection of a
magnetic
monopole

68 pages;
$1.00, if paid in advance;
$3.00, if bill ing is required;
bulk rates
available on request

D Send me. .copies of
Physics News in 1975 at $1.00
each; remittance is enclosed.

• Send me bulk rate for
copies.

Name

Address

City

State Z I P

Send to:
Public Relations Division
American Institute of Physics
335 East 45 Street
New York, NY 10017

Model G-502
Range: 300 to 85,500 gauss (with

proper probe selection).
Resolution: Better than 15 milligauss.

Based on the nuclear magnetic resonance principle, the Walker/
Magnion NMR Gaussmeter provides extremely accurate and rapid
measurements of constant or slowly changing magnetic fields.

Both the average value of the field sampled and the distribution of the
field over the sample volume [relative homogeneity] can be measured.

The G-502 has also been used to monitor multi-magnet systems
[via electronic switching], to calibrate fluxmeters and other
magnetic measuring instrumentation, for aligning magnet systems
for maximum homogeneity, and for educational demonstration of
NMR phenomenon.

Price: $3,275.00
(Includes standard set of probes - range 870 to 30,900 gauss)

F.O.B. Walker Scientific, Inc., Worcester, Mass. 01606

WALKER
SCIENTIFIC INC.

ROCKDALE ST / WORCESTER, MASS. 01606 U.S.A.

Telex No. 920489 / Telephone (617) 852-3674
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A WIDEBAND AMPLIFIER
WITH WIDEBAND FEATURES
It's IFI's Model 5100. Exclusive features include automatic
remote leveling and remote level control. Also prominent in
its broad performance spectrum: auto pulse and auto limit to
confine amplifier current to safe levels in pulsed
operation...Operates into any load from open to short...Fre-
quency range, 10 KHz to 250 MHz... Peak RF input, 1 V; 40 dB
gain; output, 10 W...Model 5100 was designed primarily as a
preamplifier for IFI and other high power wideband
amplifiers. As such, it's a direct replacement for IFI's Model
5000—with all of that unit's proven performance AND the
advanced features you will find only in Model 5100. Write for
technical data.

instruments for industry, iqc.
151 TOLEDO STREET • FARMINGDALE, N.Y. 11735

516-694-1414 Cable: Electronic Hallendale, Fla. Telex: 51-43-32
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THIN FILMS, SURFACES, INTERFACES

& VACUUM SCIENCE & TECHNOLOGY

NATIONAL A.V.S. SYMPOSIUM

Vacuum, Thin Film & Surface Science & Technology subject

areas will all be strongly represented at the AVS National Sym-

posium, the Palmer House, Chicago, September 2 1 - 2 4 , 1976.

Sessions now scheduled, at which some 250 papers are ex-

pected will include:

• Film Deposition Techniques

• Interaction of Electrons, Ions and Atoms with Surfaces

• Fusion Reactor Wall Desorption & Pumping Problems

• Thin Films Related to Solar Energy

• Vacuum Technology

• Catalysis

• Chemisorption & Adsorption

• Maintenance & Leak Detection Seminar

• Depth Profiling

• Electronic & Electrochemical Properties of Surfaces

• Defects and Microstructures in Thin Films

• Vacuum Metallurgy

• Isotope Separation

• Photoemission from Surfaces

• Manufacturers' New Products Seminar

• Workshop on Sputtering Technology

THE VACUUM/THIN FILMS SHOW held in conjunction with the

Symposium should prove particularly attractive to users of cryo

equipment, AUGER, LEED & ESCA year, deposition sources

monitors & coaters, vacuum pumps, components & systems,

etc.

Abstract deadline 5/24/76

John Vossen, Program Chairman
RCA Labs
Princeton, N.J. 08540
(609) 452-2717

Exhibit space

Edward P. Greeley
American Institute of Physics
335 E. 45th Street
New York, New York
(212) 685-1940
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Observatories in 1960. In 1961 he
began a second career as a research as-
tronomer with the Radio Astronomy
Laboratory of the University of Califor-
nia at Berkeley. In 1961 he was
awarded the Bruce Medal of the Astro-
nomical Society of the Pacific. In 1965
he retired again at the mandatory age of
70. Minkowski continued as astrono-
mer emeritus in the astronomy depart-
ment until his death. In 1968 he re-
ceived an honorary doctorate from the
University of California in recognition
of his outstanding career.

In the scientific community Minkow-
ski stands out as a scholar of high inter-
national reputation and prestige.
Among those fortunate to have known
him as an associate, he will always be
remembered as an exciting stimulus to
staff and students, an invaluable source
of knowledge and experience, and an
open and helpful critic of ideas and
projects.

LEONARD V. KUHI
University of California, Berkeley

Sir Charles Seymour Wright

Sir Charles Wright died 1 November at
his home in Victoria, British Columbia.
He was born in Toronto and educated
in physics at the University of Toronto
and Cambridge University. In addition
to his scientific achievements during
both World Wars, Wright accompanied
Scott on the ill-fated Antarctic polar
expedition of 1911-1913: Wright, the
last to see Scott alive at the head of the
Beardmore Glacier, subsequently led
the party to the camp of those who
reached the pole.

Soon after returning from the Ant-
arctic, Wright became involved in the
First World War and applied the princi-
ples of physics to military problems.
As an officer of the Royal Engineers, he
devised a system of command in trench
warfare by using the then infant wire-
less. Later Wright worked on magnetic
methods of submarine detection.

Wright joined the scientific research
department of the British Admiralty
after the war. He served until 1947, his
last assignment being chief of the Royal
Navy Scientific Service. His achieve-
ments in radar and related fields
brought him a host of honors, including
a knighthood in 1947. Retiring from
the Royal Navy Scientific Service,
Wright continued to serve as advisor to
the Admiral in the British Joint Service
Mission to Washington until 1951,
when he received the Medal of Free-
dom.

Wright served three years as director
of the marine physical laboratory of the
Scripps Institution of Oceanography,
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