1984, This posed a problem for NASA,
however, because the 1984 launch will
require more power than a 1982 launch
would have, and the Interim Upper
Stage, the solid-fuel engine that NASA
wants to use in Galileo, will not be able
to power the entire apparatus to Jupi-
ter in 1984. NASA's answer was to
split the Galileo orbiter and probe into
two separate launches. Two Interim
Upper Stage engines will power the
two-part mission, thus adding to the
cost of the Galileo Mission. The delays
and the redesign of Galileo have cost
the Office of Space Science alone about
$200 million.

Planetary scientists are concerned
about the future of planetary explora-
tion, and with good reason. The Pio-
neer mission to orbit Venus and drop a
probe into its atmosphere and the Voy-
ager mission to fly by Jupiter and
Saturn will have completed their pri-
mary objectives by the fall of 1981.
Galileo will not reach its destination
until 1986. During this five-year hi-
atus in planetary encounters, plan-
etary scientists will have to rely on the
backlog of data from these missions to
keep them busy. "I think that is an
alarming situation,” Eugene Levy,
chairman of the committee on plan-
etary and lunar exploration of the Na-
tional Academy of Sciences space sci-
ence board, told pHYSICS TODAY. “Just
as the scientific challenges and oppor-
tunities are burgeoning the nation is
shrinking away from an active and
vigorous program,’ he said. Com-
pounding this problem is the fact that
planetary missions are becoming inher-
ently more and more expensive as we
move out of the early reconnaissance
phase of planetary exploration.

The new high-energy astrophysics
project in the 1981 budget, the Gamma
Ray Observatory, will be launched
from the space shuttle in 1985. The
1981 budget request for this effort is
$19 million. The observatory, which is
being designed to last for about two
years, will improve our estimates of the
positions of gamma-ray sources (such
as quasars, supernovas, pulsars, radio
galaxies and neutron stars) by a factor
of 50-100. It will carry five instru-
ments to detect very high-energy gam-
ma rays from pulsars, nuclear gamma
rays and gamma-ray bursts.

Applications. Carter cut his original
request for space and terrestrial appli-
cations by $26 million to a total of $369
million, 7.3% higher than the 1980
level. At the same time, however, he
asked Congress to appropriate an addi-
tional $30 million for the Landsat D
space and ground systems, which are
suffering cost overruns. The applica-
tions budget continues to emphasize
remote sensing, space communications
and materials processing in space.

The 1981 budget includes a National
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Oceanic Satellite System, a cooperative
project between the Department of De-
fense, NASA and NOAA. NOSS is
estimated to cost $800 million over a
10-year period. In 1981 DOD is expect-
ed to provide $11.5 million for NOSS,
and NASA and NOAA will each pro-
vide approximately $6 million. The
new monitoring system is to demon-
strate the feasibility of providing from
polar-orbiting spacecraft, in real time

and under varying weather conditions,
continuous observation of the Earth's
ocean surface winds, sea state, surface
water temperature, wave height, ice
and other geophysical measurements,

A major new space applications em-
phasis is a five-year satellite communi-
cations development effort. In 1981,
$29 million will be spent on space
communications, 28% more than in
1980. —MEJ

DOD basic research: 10% real growth

The Congress is now deliberating a
request for the F'Y 1981 Department of
Defense budget that includes $637 mil-
lion for research. That figure is $15
million less than what Carter request-
ed for DOD research in January. Us-
ing the official estimate of inflation as
it applies to research (of 9% per an-
num), the current request just allows
DOD to claim a 10% real growth for 6.1
(basic) research, keeping Defense Sec-
retary Harold Brown’s 1977 pledge.
Most of the $15 million in cuts from
the original budget request have been
made in the Navy and Air Force re-
search programs, but nothing in the
DOD research budget has had to be
cancelled totally as a result of the
President’s budget amendment. Al-
though DOD has not yet decided exact-
ly which programs will suffer budget
reductions, George Gamota, DOD direc-
tor for research, told us that, “judging
from past experience, the newer pro-
grams will be scrutinized the hardest in
the next few months, in order to protect
the continuity of research efforts.” As
of January, DOD’s request for basic
research in physics was about $120
million, an 18% increase over 1980.
DOD expects to continue its very-
high-speed integrated circuits develop-
ment program in 1981 with about $35
million. The five-year program is ex-
pected to cost $200 million. Contracts

for this program will be awarded to
both universities and industries, DOD
has also proposed a $6.1-million ultra-
small electronics research program. A
generation beyond the very-high-speed
integrated circuits, the ultra-small cir-
cuits would further reduce the size of
the conductor widths to 50-500 A to
achieve still faster circuity.
Approximately $35 million is budget-
ed for particle-beam technology, of
which up to $6 million will be spent on
research. The major objective of this
program is to demonstrate the feasihil-
ity of stable exo- and endo-atmospheric
propagation of high-power beams. Ul-
timately, DOD hopes to be able to apply
this technology to weapons uses.
DOD will also devote “a considerable
effort” in 1981 to “filling in"” the re-
gions of the electromagnetic spectrum
for which appropriate sources and de-
tectors are not yet developed. For
example, the region of approximately 1
mm wavelength appears to be best for
detecting targets and guiding weapons
under conditions of poor visibility. But
this is a region where the performance
of conventional microwave tubes is
poor and where conventional lasers are
unavailable. DOD is exploring as a
source of high-quality radiation a hy-
brid between the microwave tube and
the laser, such as the free-electron
laser, —MEJ

CERN elects Schopper as director

Herwig Schopper, head of the DESY
laboratory at Hamburg, has been
named the next director-general of
CERN in a unanimous vote of the
CERN Committee of Council. The
committee is composed of a delegate
from each of the twelve CERN member
states. Schopper will succeed the two
current directors-general, John Adams
and Leon Van Hove, whose five-year
terms of office expire 1 January 1981.

Schopper has been a professor at
Hamburg University and chairman of
the Directorate of Directors at DESY
since 1973. He received his doctorate
in 1951 from the University of Ham-

burg and has held professorships at the
Universities of Erlangen, Mainz and
Karlsruhe. Schopper was chairman of
the scientific council of the nuclear
research center in Karlsruhe from
1967 to 1969. In 1970 he was named
head of the department of particle
physics at CERN and since last year
has served as a member of the CERN
scientific policy committee.

The Italian delegation to the CERN
council had at first disputed Schopper's
nomination. Schopper was running
against an Italian, Antonino Zichichi,
professor of advanced physics at ﬂlf-
University of Bologna, founder and di-
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rector of the Erice summer school and
president of the European Physical So-
ciety. Rumors had been circulating
that HERA, an electron-proton ring to
be built at DESY, would compete with
LEP, the large electron-positron ring
CERN is planning to build in the hunt
for the intermediate vector boson, Z°.
The fears arose because the first of
HERA'’s two stages would also be an
electron-positron collider and may be
completed years before LEP.

The Italians were also concerned
that Schopper would have a conflict of
interest coming to CERN from DESY,
in that DESY, they thought, may have
to compete with CERN for Germany’s
high-energy physics dollars in coming
years.

The matter of a new director-general
was raised at a December meeting of
the Committee of Council. The Ital-
lans insisted that before a vote was
taken, the Committee first discuss fu-
ture scientific programs at CERN, espe-
cially as they related to national pro-
grams like HERA. Instead, the
Committee held a vote on the nomina-
tion first, and the Italian delegation
left the meeting and withdrew Zichi-
chi's name from the ballot. “I didn't
want to be director of a laboratory
without a program,” Zichichi told pHYS-
ICS TODAY,

Although Italy's vote was not re-
quired to elect Schopper, the vote was
postponed until February, when Schop-
per was called into the Committee.
Schopper explained that, even during
its e* e stage, HERA will not oper-
ate at energies high enough to produce
the intermediate vector boson, and
therefore will not be competitive with
LEP. Current expectation for the
mass of the Z° is about 89 GeV. HERA
will operate at only about 35 GeV on 35
GeV. Schopper also stated that LEP
could be operational at a one-sixth
stage with 16 MW of rf power (giving an

energy of 50 GeV in each beam), by
1986, much earlier than previous esti-
mates had projected. In short, Schop-
per convinced the CERN delegates
that, if made director-general, he would
not be the “trojan horse” some had
feared, and the vote taken at that
meeting was unanimous in his favor.

Most observers agree that the trou-
ble was concentrated in Italian politi-
cal circles, not in the scientific circles,
and some trace Italy’s aggressiveness to
its new minister for scientific research,
Vito Scalia.

Although Scalia had at one point
threatened to pull Italy out of active
participation at CERN, it seems clear
that there is no longer any real danger
of that happening. CERN's winter
tempest seems to have abated, and
some even feel the controversy may
have had a salutary effect, airing griev-
ances and revealing strengths and
weaknesses. —MEJ

Salam gives Nobel award to
aid third-world scientists

Abdus Salam, one of the three winners
of the 1979 Nobel Prize in physics
(pHYSICS TODAY, December, page 17),
has contributed his share of that prize
to establish an international talent
fund for young scientists from develop-
ing countries. Speaking before the
UNESco executive board, Salam cited
the great disparity between the oppor-
tunities available to scientists of the
developed “North” and scientists from
Third World nations. At present, he
noted, the International Centre for
Theoretical Physics in Trieste, Italy,
which Salam helped to establish in
1964 and which has a budget of $1.5
million, is all that is available to physi-
cists in 100 developing countries.
“Compare this with European joint
projects involving physics . . . [that are
funded at] $500 million annually.
Somehow, somewhere, a break must
come,” he said.

Salam appealed to all nations of the
world to work towards closing the gap,
but he made a special appeal to the
OPEC Islamic countries, whose “fore-
bears were the torchbearers of inter-
national scientific research in the 8th,
9th, 10th and 11th centuries.”

The fund proposed by Salam would
provide for the education, through the
doctoral level, of selected young science
students from the developing world
who demonstrate sufficient talent. “My
humble contribution to this fund will
be all I possess—the $60 000 the Swed-
ish Academy has so generously award-
ed me,” Salam told the uNEsco gather-
ing.

The community at Trieste has ex-
pressed support for the idea, but there
has not yet been a response from other

individuals or countries. “If I fail in
raising funds from other sources,” Sa-
lam told PHYSICS TODAY, '] shall use my
funds for a trust principally, though
not exclusively, for my home district of
Jhang in Pakistan.”

NSF theory institute seeks
suggestions for programs

The National Science Foundation's In-
stitute for Theoretical Physics in Santa
Barbara, California, is once again invit-
ing the physics community to submit
proposals for research programs. Pro-
posals should be submitted as early as
possible and no later than 1 August for
programs that would last between six
and eighteen months, beginning Sep-
tember 1981.

Criteria used in the selection process
include conceptual and/or methodolog-
ical significance, timeliness, relevance
to experiments or observations, inter-
disciplinary character and availability
of suitable leaders and participants.
Recommendations should include ref-
erences to these criteria, especially sug-
gestions for possible leaders and senior
participants, and should be addressed
to Walter Kohn, Director, Institute for
Theoretical Physics, University of Cali-
fornia, Santa Barbara, California
93106.

Programs now underway or planned
are: field theory—high-energy and
condensed-matter physics; nuclear as-
trophysics: quantum gravity, valence
fluctuations in solids; gauge field theor-
ies; the early universe; interactions of
nuclei at medium and high energies,
and nonequilibrium processes.

The institute also organizes work-
shops, meetings and summer research
conferences.

Private sector takes
the lead in R&D increase

National R&D spending levels have
begun to advance following a long peri-
od of reduced support, according to
Science Indicators 1978, the National
Science Board’s biennial assessment of
the health of US science and technol-
ogy. The report uses a variety of quanti-
tative, mostly economic, measures of
the operation of the scientific and tech-
nological enterprise.

Constant-dollar R&D expenditures
increased at an average annual rate of
approximately 3.5% between 1975 and
1979, compared to an average annual
decline of 1.0% over the previous seven
years. Increased private sector R&D
investment is largely responsible for
this overall increase, according to the
report.

The Federal government, on the oth-
er hand, can claim most of the credit for
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