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tional funding is required at universities
for smaller and more flexible radioas-
tronomy programs and instruments.

The second-ranked recommendation
is for optical astronomy. In the last
few years development of electro-optical
devices such as image intensifiers, elec-
tronographic cameras, integrating tele-
vision cameras and digital data han-
dling have offered the possibility of in-
creasing optical telescope efficiency up
to 25 times for some purposes. Such
an increase would be equivalent to
scaling the 200-inch telescope at Cal
Tech’s Hale Observatories up to 1000-
inch at an estimated cost of about $2
billion, while the estimated cost of
equipping all nine major American opti-
cal telescopes with advanced sensors
and appropriate controls is about $15
million.

Furthermore, the committee notes
that more large optical telescopes are
needed at dark sites to compensate for
the lessening effectiveness of many
existing telescopes, which are increas-
ingly hampered by the night brightness
of expanding urban areas. The report
suggests building a 100-inch-class tele-
scope at dark sites. But if larger aper-
tures are ever to be attained a multiple-
mirror optical array is suggested. These
are expected to cost $5 million and $25
million respectively.

The report ranks third a recommenda-
tion for increased support of a moderate-
size ground-based infrared telescope in
the southern hemisphere, a large (3 to
4 m) infrared telescope in the northern
hemisphere ‘““at the best available high-
altitude site,” high-altitude balloon sur-
veys and design studies for a very large
stratospheric telescope. Suggested is
an approximate doubling of active
groups in the field at a cost of about $2

_million per year.

X-ray sources in our galaxy and others

“pose a serious challenge to our under-
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standing of high-energy astrophysics,”
according to the committee. As its
fourth-recommended program it sug-
gests support for four High Energy As-
tronomical Observatories, large space-
craft in earth orbit equipped to observe
x-ray sources. Two HEAQ’s were re-
quested in NASA’s FY 1973 budget.
These are survey craft with large collect-

ing areas and are intended to seek out

and accurately position new x-ray
sources and measure their spectral char-
acteristics.  They will also carry
gamma- and cosmic-ray instruments.

" The survey committee recommends
funding for the remaining two HEAQ’s,
which are included in NASA planning.
These would be pointable and would
contain focusing x-ray optics permitting
short time-scale fluctuations in inten-
sity to be detected and then possibly
correlated with optical and radio flue-
tuations. The estimated cost of the four
HEAO flights is $380 million.

Other programs. The remaining
seven projects are unranked relative to
each other but they are all considered
essential to a well balanced program of
astronomical research.

» The construction of a very large milli-
meter-wavelength antenna. This would
be used for detection of molecules in
space and the study of the high-fre-
quency end of the radio spectrum. The
cost is estimated at $10 million.

» A doubling of support within three
vears for astrophysical observations
from aircraft, balloons and rockets to
$12 or $13 million per year.

» A continuation of the more sophisti-
cated Orbiting Solar Observatories
through OSO-L, M, and N at a cost of
$90 million with $10 million for ground-
based work.

P An increase in support for theoretical
investigations including expansion of
computing capabilities by a total of $3
million per year.

» An expanded program of optical space
astronomy with particular attention to
the ultraviolet region of the spectrum,
directed toward eventual launch of a
large space telescope in the 1980’s.

P A large (about 100 m) steerable radio
telescope designed to operate efficiently
at wavelengths of 1 cm and longer at a
cost of about $35 million.

» Construction of several modern astro-
metric instruments at various locations
at an estimated cost of $6.4 million.

To provide support for these pro-
grams, the committee recommends that
funding for basic astronomical research
increase at the rate of 5% % per year in
constant dollars from the current $270
million per year to an average $335 mil-
lion per year over the next decade. Ac-
cording to the committee, “without
such growth it will be virtually impossi-
ble to carry out the program of explora-
tion on whose threshold astronomy now
stands.”

Funding. Funding of less than these

11 programs would ‘‘seriously impede
our efforts to capitalize on the recent
past,” the committee asserts. Of the
four ranked programs, Greenstein says
“I think the first four of the ranked pro-
grams will be implemented. Failure to
do so is not just a question of not re-
sponding to the opinion of the astron-
omy community. It’s a question of sim-
ply stopping certain large areas of as-
tronomy at their threshold of success.”
However, if funding prohibits the initia-
tion of large capital programs, the com-
mittee urges implementation of its
lower-cost programs of highest priority,
such as detector development and im-
plementation for optical astronomy and
increased support for university radio
astronomy, infrared astronomy, and
aircraft, rocket and balloon astronomy.

Should funding be increased beyond
current expectations, the committee
proposes a number of additional pro-
grams. The most important of these is
construction and launch of a large space
telescope, “possibly with manned re-
supply and maintenance.” NASA has
recently announced that it will proceed
with detailed planning of such an instru-
ment to be launched and serviced by the
space shuttle in the 1980’s.

During the time the astronomy survey
was developed, a similar study was
made for physics. Some recommenda-
tions for astrophysics were included in
the report of the NAS Physics Survey
Committee (PHvSicS ToDAY, July, page
23) chaired by D. Allan Bromley. Both
committees shared a panel on astro-
physics and relativity. The physics sur-
vey committee identified two of the as-
tronomy committee’s top four programs
as ‘“high-leverage situations”—situa-
tions in which small changes in funding
can sometimes be reflected in dispro-
portionately large changes in scientific
productivity. In both these cases, the
VLA and the use of HEAQ's, the physics
survey committee notes that it concurs
with the conclusions of the astronomy
survey committée that these are impor-
tant to astronomy, astrophysics and
physics. —SMH

US-Soviet accord
continued from page 69

up the job, although neither country
would supply funds for work in the
other country.

David anticipates a lessening of the
difficulty that some Soviet scientists
have had in getting permission to trav-
el outside of the USSR. Since the
commission will have access to the
highest levels of government, both in
the Soviet Union and in the US, there
is the possibility of freer interchange of
information and people, he said.

Several areas of physics were pointed
out as being especially suitable for co-
operative work, among them high-ener-



gy physics. Expansion was suggested
along the lines of a recent exchange of
high-energy physicists, when a US
group worked at Serpukhov in 1970-71
and a Soviet group is working at NAL
this year.

The Soviets are apparently as inter-
ested as the US in the search for new
energy sources, and a number of the
research topics earmarked for possible
joint efforts are in energy research.
Controlled fusion is one area in which
there is already significant Soviet—
American cooperation, and it is defi-
nitely under consideration. David said
he hoped that more cooperation would
shorten the time it will take to demon-
strate the feasibility of a controlled-
fusion device. Other areas of physics
in which both countries have an inter-
est and that were mentioned as suit-
able for joint research efforts include
magnetohydrodynamics, breeder reac-
tors, solar energy and weather modifi-
cation.

According to Vladimir Kirillin, the

. Chairman of the USSR Committee for
Science and Technology, there are
some plans for new publications. He
said, “Since we shall undertake joint
research, joint work, joint efforts, there
will definitely be joint publications
also.”

There are no plans at present to ap-
propriate new funds for these pro-
grams; the intent is rather to give re-
searchers who are already funded the
opportunity to work more closely with
their scientific counterparts in the So-

inbrief

American Science Manpower, 1970, the

final report of the 1970 National

Register of Scientific and Technical
Personnel, has been released by the
National Science Foundation. This
report, which is the eighth and last
in the biennial series that began in
1954, is available from the US Gov-
ernment Printing Office, Washing-
ton, D: C. 20402 for $2.50 per copy.
The National Register has been
discontinued in its present form, but
alternative methods for gathering
statistical information on science
and engineering manpower are now
being developed.

National Patterns of the R&D Re-
sources, 1953-72—Funds and Man-
power in the United States (NSF
72-300) is available from the US
Government Printing Office, Wash-
ington, D. C. 20402 for $0.50.

Copies of the National Science Foun-
dation’s report on Graduate Student
Support and Manpower Resources in
Graduate Science Education, Fall

viet Union than they can at present.

The space agreement, which was
signed at the same time in Moscow,
provides for a joint rendezvous and
docking mission planned for 1975 using
modified Apollo- and Soyuz-type
spacecraft. This will necessitate an
expenditure of about $250 million that
will have to be authorized by Congress
and about $100 million in existing
hardware. No information was re-
leased on the cost of the project to the
Soviets. There is no word as to wheth-
er any scientific experiments will be
performed on the mission. —SMH

Health Sciences program
gets $5m shot in the arm

The Harvard-Massachusetts Institute
of Technology Program in Health Sci-
ences and Technology has received its
first major research support, a
$5 000 000 five-year grant, from the Na-
tional Heart and Lung Institute for a
multidisciplinary program of research
on biomedical materials. Directed by
Robert W. Mann, Germeshausen Pro-
fessor at MIT, the program includes 15
separate projects and involves the col-
laboration of 33 investigators from
Harvard and MIT. The projects
evolved from a series of seminars held
over the past two years under the aus-
pices of a joint Harvard-MIT program
for engineers, physicists, medical re-
searchers and clinicians from the two
universities and from university-related
hospitals in the Boston area.
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1970 (NSF 71-27) is available from
the Superintendent of Documents,
Washington, D. C. 20402 for $1.25
per copy.

Funds are available for ten young
physicists to attend the meeting on
particle accelerators in radiation
therapy of the American Association
of Physicists in Medicine, October
2-4 at Los Alamos. Contact C. A.
Kelsey, Department of Radiology,
University ‘of Wisconsin Medical
School, Madison, Wisc. 53706

A 40-inch reflector telescope at the Uni-
versity of Virginia’s Fan Mountain
Station of Leander McCormick Ob-
servatory was recently dedicated.
The telescope will be used for long-
focus astrometry. .

Science Resources Studies Highlights
—“Functions Other Than Defense
and Space Showing Rising Share in
Federal R&D Expenditures” is avail-
able from the Distribution Section,
National Science Foundation, Wash-
ington, D. C. 20550.

The research, ranging from basic re-
search to the application of research
findings to actual health services, is di-
vided into four major categories. In
the first category, which involves the
study of synthetic materials that can
remain in contact with flowing blood
without altering the blood composition
and without causing coagulation, par-
ticipants include Edward W. Merrill,
David F. Waugh and William F. Bern-
hard of MIT, Edwin W. Salzman of
Harvard and Beth Israel Hospital and
Edgar Haber of Harvard and Massa-
chusetts General Hospital. Large mol-
ecules, natural and artificial mem-
branes and the dynamics of cells are
being studied in the second phase of
the program. Researchers in this field
are S. Roy Caplan of the Harvard
Medical School, Alvin Essig of Har-
vard and Tufts Medical School, M.
Howard Lee, H. Eugene Stanley, Er-
nest Cravalho, Padmakar Lele and Ion-
nis V. Yannas from MIT, H. Frederick
Bowman from Northeastern Univer-
sity, Charles E. Huggins of Massachu-
setts General Hospital and John F.
Burke from the Shriners Burns Insti-
tute.

Research projects organized around
how chemical substances are transport-
ed in the blood and shuttled between
red blood cells and blood-vessel walls
form the third category of research.
Involved in this phase are Ascher H.
Shapiro and Borivoje Mikic of MIT
and Philip A. Drinker of Harvard Med-
ical School and Peter Bent Brigham
Hospital. In the fourth category, con-
cerned with new instrumentation and
new techniques for the study of biologi-
cal materials, participants include
George B. Benedek, Robert E. Ogilvie,
Arthur R. Van Hippel and John G.
King from MIT and Marijka Holtrop of
the Children’s Hospital Medical Cen-
ter.

Fulbright scholarship
alumni: Where are you?

In connection with the 25th anniversary
of the Fulbright academic exchange
program, the Board of Foreign Scholar-
ships, the presidentially appointed
body supervising the Fulbright scholar-
ship program, is attempting to compile
a full list of Fulbright alumni now active
in the major academic disciplines in the
US as well as an authoritative state-
ment on what the program has con-
tributed to the American academic
community. :

The Board is therefore requesting
that all alumni contact them as soon as
possible with the following information:
name, current address, current position
and year and country of grant. The
Board would also appreciate any brief
comments from the alumnus on what
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