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Murray Gell-Mann Wins Nobel Prize for Physics
In awarding Murray Gell-Mann the
Nobel Prize for Physics in 1969, the
Swedish Academy of Science cited him
"for his contributions and discoveries
concerning the classification of ele-
mentary particles and their interac-
tions." Their citation is perhaps in-
tentionally general, for Gell-Mann has
helped to shape and direct many of
the major theories of elementary par-
ticles. As one of his colleagues put it,
he is a "teacher of the profession," who
perceives and communicates the im-
plications of each new piece of knowl-
edge.

The major innovations for which
Gell-Mann is best known are strange-
ness, the Eightfold Way and quarks,
all of which bear names chosen by him
from the realm of literature and phi-
losophy.

The property of strangeness was
postulated to explain the behavior of
a class of newly discovered strongly
interacting particles. Abraham Pais
had already noted that these particles
must always be produced in pairs (as-
sociated production). Therefore the
rate of decay of these particles was
slow compared to the rate typical of
strong interactions. The explanation
of Gell-Mann1 and independently, T.
Nakano and Kazuhiko Nishijima2 was
that these particles possessed an addi-
tive quantum number of strangeness
S(S = O for nucleons and pions) that
was conserved in associated production
but not in the decays.

The discovery of strangeness led to
the development of particle classifica-
tion according to SU(3). Shoichi Sa-
kata3 searched for a model in which
all particles could be constructed from
a neutron, a proton and a strange
baryon—the lambda particle (along
with their antiparticles). Sakata and
his coworkers4 successfully represented
each meson as built from a baryon and
an antibaryon, and classified the me-
sons into a family of eight. When
only strong interactions are involved all
members of the family, or multiplet, act
alike. However, weaker and electro-
magnetic interactions break the de-
generacy and individual members may
be distinguished by values of strange-
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ness and electric charge. Unfortu-
nately the Sakata scheme could not ac-
commodate the known baryons.

Gell-Mann5 and Yuval Ne'emanG in-
dependently developed a scheme in
which the baryons, like the mesons,
formed a family of eight. This scheme
was the Eightfold Wav. All other par-
ticles and resonances could be fitted
into various other multiplets and the
masses could be related by the famous
Gell-Mann-Okubo mass formula.7

The experimental discovery of the
omega-minus,8 a "missing" particle
predicted by SU(3), was the classical
experimental verification of the theory
(PHYSICS TODAY, April 1964, page 57).

Although the Sakata model failed in
its attempt to construct all particles
from three known baryons, Gell-Mann9

and George Zweig 10 subsequently pos-
tulated the existence of three fraction-
ally charged quarks as the fundamen-

tal basis of SU (3). Many experimen-
talists have searched for quarks, with
one possible successful detection
(PHYSICS TODAY, October 1969, page
55).

Gell-Mann received his BS from
Yale at age 19 and his PhD from MIT
when he was 22. After spending a
year at the Institute for Advanced
Study in Princeton and three years on
the faculty of the University of Chi-
cago, Gell-Mann went to the Cali-
fornia Institute of Technology, where
he was made a full professor in 1956.
Since then he has spent one year on
leave at the College of France and one
year at the Institute for Advanced
Study.

In 1959 Gell-Mann received the
first Dannie Heineman Prize for Math-
ematical Physics from the American
Physical Society and the American In-
stitute of Physics. In 1967 he was
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ULTEK TNB-X . . . the supreme,
expandable, table-top system you
can order a la carte
How would you like your TNB-X?

We can slice it for you any way you
want. It's expandable.

You can have it as you see it, with
200 L/S contaminant-free ion, titanium
and cryogenic pumping.

Or, if you don't need that much
pumping now, you can order your
TNB-X with 75, 100, 125, 150 or
175 L/S capacity.

Later, whenever you wish, you can
expand it to handle larger gas loads.
And you can probably do it out of

piece
your maintenance budget. Expansion
units plug in easily in the field.

There's nothing like it. The basic
system has ports, magnets and pole
pieces for eight 25 L/S pumping units.
Starting with a minimum of three,
you can order a TNB-X with the
number and type of pumping elements
you require. Differential ion and
conventional pumping elements can
be mixed to handle your specific
inert gas load.

The TNB-X has a combination base-
plate which permits interchangeable
use of either glass or bakeable
metal-sealing bell jars.

A roughing option allows the system
to be used in production at up to
fourteen cycles per day.

Ultek's new TNB-X permits you to
order, and pay for, only what you need.
It's the finest, most flexible,
contaminant-free ultra high vacuum
system you can buy a la carte. It's our
piece de resistance. For details on
your next vacuum system, contact:
Ultek Division, Perkin-Elmer,
Box 10920, Palo Alto, California 9430:
(415) 321-4117.
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awarded the Franklin Medal. He is
a member of the National Academy of
Sciences and a fellow of the
APS. -BGL
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AAPT Committee Studies
Physics in Engineering

The Committee on Physics in Engineer-
ing Education was reactivated in April
1968 by Stanley S. Ballard, who was
then president of the American Associ-
ation of Physics Teachers. Although
dormant since 1959, the AAPT com-
mittee was revived because of recent
developments in the American Society
for Engineering Education.

Reuben E. Alley Jr, committee chair-
man and professor in the electrical en-
gineering department at the US Naval
Academy, says that an ASEE survey
report "clearly implies that physicists
may be asked to restrict their offerings
for engineering students to topics such
as sound, optics, and modern physics."

This survey report appeared in the
February 1968 issue of the Journal of
Engineering Education. It concludes
that of the responding 120 physics de-
partments and 100 engineering depart-
ments teaching fundamental mechanics
"the majority . . . are tending toward
either a coordinated program in which
the student takes engineering funda-
mentals and statics before taking a
physics course or toward the more pro-

gressive program in which the student
takes no physics courses until he re-
ceives fundamentals, statics, dynamics
and strength of materials from the engi-
neering departments."

The report also states that some elec-
trical engineering departments are
watching these trends and "are consid-
ering the possibility of teaching basic
electricity to their students before al-
lowing them to take a physics course."
Another article in the November issue
reports that all introductory-physics
courses were eliminated from the new

AIP Study Examines Physics Work

To what sort of work does a physicist
move when he leaves academic train-
ing to take a job? What does the em-
ployer expect from him and offer in
return? What do employers think of
the academic training physicists bring
from the universities? Susanne D.
Ellis of the American Institute of
Physics Education and Manpower Di-
vision has studied these and related
subjects during the past two years, and
AIP has recently released the report
of her findings. It deals with such
matters as funding, personnel policies,
mobility (place to place and subject to
subject), specialization of physicists
and engineers, obsolescence. It ends
with recommendations made by em-
ployers to the universities.

The study is based on interviews
with 161 scientific supervisors, gen-
erally starting with vice presidents for
research and research directors, at 40
organizations. The organizations in-
cluded government, nonprofit and in-
dustrial ones. With the advice of the
AIP manpower advisory committee the
sample was selected to be representa-
tive of 1223 industrial organizations
employing physicists in the 50 states
of the US. Arnold A. Strassenburg,
director of the AIP Education and
Manpower Division, supervised what
is labeled the "Work Complex Study."

The report explains that objectives
and methods of the study changed be-
tween the time it was first conceived
in 1966 and its actual conduct, begin-
ning with National Science Foundation
funding in 1967. The study began
with declining physics enrollments and
a threatening shortage of physicists.
By the time it was funded, enrollments
had stopped declining and cutbacks
in federal funds had increased the pool
of available scientific manpower.

One table in the report lists the 50
states and, for each one, the number

engineering curriculum at the Univer-
sity of Iowa.

The AAPT committee is studying the
proposed fragmentation or elimination
of the introductory course and is solicit-
ing comments from physics teachers
about their problems and successes in
working with engineering departments.
The committee is particularly inter-
ested in the quantity and type of phys-
ics, who teaches and determines course
content, the type of communication be-
tween physics and engineering, the ef-
fort to improve high-school physics.

Complex

of industrial employees who are physi-
cists, physical scientists, engineers,
other professionals, technicians and
other laboratory staff. Another table
shows how many industrial laboratories
in each state employ how many physi-
cists. For example more than 300
physicists are employed at two labora-
tories in California and one in New
Jersey; Wyoming has only one labora-
tory employing any physicists, and
that laboratory has only one physicist.

Mrs Ellis finds that most advance-
ment possibilities in large technically
oriented organizations are now organ-
ized with a double ladder so that after
his first few years a scientist has a
choice. He can become an adminis-
trator and advance on one side or re-
main primarily a scientist and follow
the other. The report indicates the
titles, responsibilities, education and
experience expected at various levels
of both ladders. It also details hiring
practices: contacts, interviews, offers
and acceptances. Personal contacts
lead to most PhD hirings, says the re-
port, whereas the personnel depart-
ment is usually directly involved in
acquisition of lower-level personnel.

Geography affects employment poli-
cies. For example, California has
solved many problems of support per-
sonnel with its junior-college pro-
gram,whereas New York is only begin-
ning to follow the same course. In
Texas temporary shortages that occur
with funding changes are often met
by the loan of support personnel from
one company to another. Denver and
Boulder, Colo., form a region that is
growing rapidly because it is a de-
sirable place to live; consequently
salaries there do not have to be as
large as elsewhere to attract needed
personnel.

Among her general findings Mrs
Ellis reports that engineers are re-

PHYSICS TODAY • JANUARY 1970 • 85


