Ohio State Univ.
From an array, a universal map.

logued at any one frequency.” Many
of the 8,100 sources are fairly close to
the earth, but the ones relevant to the
curvature of the universe are the most
distant, some of which are about 10
billion light years away.

The estimates of distance are based
on the faintness of the sources. Any
particular faint source could be in-
trinsically faint and nearby, but in a
large number the probability is that
most of the sources that appear faint
are relatively bright, but far away.

Dr. Kraus refers to the most distant
sources as being “on the edge of the
universe.” At the moment they happen
to be the most distant objects identified,
although he concedes that a future
survey with more sensitive receivers
might find some more distant ones.

Nevertheless the statistics of the faint
sources now seen indicate that some-
thing analogous to a horizon or uni-
versal limit of vision is being ap-
proached—a limit that implies that
the space of the universe, like the earth,
is curved.

The evidence is in the number of
sources of different brightnesses cata-
logued in the survey. As the sources get
fainter their numbers drop off. The
drop-off is consistent with a curved
space; in such a case there will ulti-
mately be some limiting distance
analogous to a horizon. If the universe
were flat and uniform, sources should
be present at greater and greater dis-
tances in roughly equal numbers. The
drop-off can be taken as indicating that
some sort of limit is being approached.

The Ohio survey evidence, says Dr.
Kraus, goes to confirm a trend that
has been suspected from counts of
visible galaxies and that shows up also
in a radio survey at 408 megahertz
recently done at Cambridge, England.

Dr. Kraus will not speculate as to
which of the several models of a
curved universe the data fit. “I leave
that to the theorists,” he says, ‘“the
model makers are clever.” |
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ABM test

The Army’s 400-mile range Spartan
antiballistic missile was reported on
target by the Defense Department in
its first test intercept against an Air
Force Minuteman I dummy warhead.
Launched from the Kwajalein Atoll
test facility in the Pacific on Aug. 28,
the Spartan achieved a satisfactory
near-miss at a point above the atmos-
phere and some 4,000 miles downrange
from the Minuteman launch site at
Vandenberg Air Force Base, Calif.

The 55-foot long, supersonic ABM
was guided by the still experimental
missile site radar at Kwajalein, which
also tracked the incoming nosecone.
Future targets may include maneuver-
able warheads and penetration aids. O

Mercury

Since mercury was first discovered
by Canadian officials in fish from Lake
St. Clair near Detroit earlier this year,
United States agencies have begun an
all-out effort to identify mercury con-
tamination where it exists, and legal
action has been started against some of
the polluters (SN: 8/1, p. 96).

But the mercury keeps turning up;
the Interior Department’s Fish and

Wildlife Service now reports that high
levels have been found in 26 ducks
taken as samples in North Dakota and
Michigan.

Officials speculate the source of the
mercury may be seeds treated with
mercurial fungicides and eaten by the
ducks. O

Spy satellite

An Air Force secret surveillance
satellite, launched from the Eastern
Test Range in Florida on Aug. 31, is
believed the fourth of a series devel-
oped for the early detection and warn-
ing of long-range ballistic missiles. Re-
portedly, onboard infrared sensors are
employed to detect the exhaust plume
of a missile during its initial thrust
phase and thus provide up to a 30-
minute alert to a possible nuclear at-
tack.

Fired atop an Atlas booster, the up-
per stage is believed to consist of the
instrumented payload and an Agena
rocket. The latter has a restartable en-
gine that assures the necessary maneu-
verability to place the satellite in a
precise, slightly elliptical, synchronous
orbit. Two such spacecraft with proper
spacing can provide nearly continuous
coverage of both Soviet and Red
Chinese missile sites. 0

KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE UP!."

G SCIENCE BUYS &)

ROTATING MULTI-COLORED LIGHT

Dazzling colors stream end-
lessly from constantly ro-
tating light.  Facetted,
transparent globe has lou-
vered drum

drum which projects flick-
ering star points on walls,
ceilings, ete. while individ-
ual globe facets present
constantly changing array
of brilliant colors. 93%4” star—approx. 12” high on bell-
shaped base. Surprisingly light. Easily placed on table.

TV, fireplace—even top of Christmas tree or other disnlav.
Stoek Nn 71,000Q oo $7.00 Ppd.

GREAT INT’L PAPER PLANE BOOK

Official
book of paper aimlanes
fr SCIENTIFIC
AMERIGAN S ‘lst In,
ternational Competition.’”
Includes plans of all win-
ning _entries, time-aloft
records, photos, technical
data, commentaries. Has
20 wunusual designs on
perforated pages for easy
tear-out. You won’t be-
lieve how some of them fly! Amusing, entertaining. 128
pages. 9/ x 113",

Stock No. 9391Q e $2.95 Ppd.

MAIL COUPON FOR GIANT FREE CATALOG

148 Pages! More than
4,000 UNUSUAL BARGAINS!

Enormous variety of telescopes, micro-
scopes, binoculars, magnets, magnifiers,
photo components, "lenses. prisms, optical
instruments, parts, Science Fair kits,
projects, and accessories. Write for Free

fly-them-yourself

Catalog ‘Q.”” Edmund Scientifie Co.,
300 Edscorp Burldmg, Barrington,
New Jersey 08007

Name

Address

City State Zip

EDMUND

SCIENTIFIC CO.

ORDER BY STOCK NUMBER + SEND CHECK OR MONEY ORDER + MONEY-BACK GUARANTEE

» STUDY or PROFIT

. and colors bloom!

JUST PRESS . .
Liquid crystal pressure
disc puts world of color
under your thumb. Just
press . . . and presto—
full spectrum of colors
magically bloom in ever
changing shapeless pat-
terns. More pressure—
deeper the color. Change
viewing angle — colors
change again. The se-
cret’s the amazing liquid
crystals—sealed - in vinyl & 3” sq. Plexiglas® disc. Look
like liquid—have structure of crystal. Great conversation
piece, fantastic_coaster, your own portable ‘‘wet show.’’
Stoek No. 41,272Q o $3.00 Ppd.

BATTERY POWERED GYROSCOPE

For the first time—have
the fun & enjoyment of a
gyro without bother of
constant string winding &
pulling. 5” diam. flying-
saucer shaped. Spins on its
edge, unsidedown, on your
head, hanging from a
string, drives rocket car,
races around ring

you'll be amazed at 1ts
performance.  Even flipping
switch to off is an experience--speeds up to a blur . . .
for almost 3 min. without power. Terrific accessories incl.
rocket car, pedestal. 9” diam. orbit ring, ring pedestal,
cap, chain, loop, instruct. Operates on 2 regular ‘“C*’ batt.

(not i
$6.00 Ppd.

ncl.)

Stock No 71,161Q

3’ ASTRONOMICAL TELESCOPE
See moon shots, orbits—
stars, phases of Venus,
planets close up, 60
180 power. Aluminized
and overcoated 3’/ diame-
ter f/10 primary mirror,
ventilated cell. Equatorial
mount with locks on both
axes., Equipped with 60x
eyepiece and _ mounted
Barlow lens, 3x finder

telescope, hardwood _tri- .

pod Included TREE: ‘‘STAR CHART’; 272-page

HANDBOOK OF HEAVENS’; “HOW TO USE
TELESCOPE.””

Stoek No. 85,0500 _____——e——__-__ $ 29.95 Pnd.

Stock No. 85,105Q .
Stock No. 85,086Q

$ 94.50 FOB
$239.50 FOB

300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007
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