
achieved by Fred Goulding, Donald
Landis, Cerny and Richard Pelil,
who used it to demonstrate the exis-
tence of He8. The method uses sev-
eral semiconductor detectors to meas-
ure the energy loss rate and total en-
ergy of nuclei ejected from the target
with a circuit that identifies charges
and mass numbers of the nuclei. By
measuring the energy losses in two
separate transmission detectors and
thereby getting two separate identifica-
tions of each event, the Berkeley ex-
perimenters acquire improved isotopic
resolution; they reject events in which
the two identifications do not agree.

Among the isotopes identified are
He0, and He8, Li9 and Li11, and B14

and B15. These nuclides are all par-
ticle stable; they decay only through
weak-interaction processes by beta
emission with relatively long half-lives
measured in the tens of milliseconds.
Some predictions by Gerald Garvey
and Itzak Kelson suggested the exist-
ence of B14 and B15 but L11 was pre-
dicted to be particle unstable.

The significance of the work at
LRL, Poskanzer stated, is twofold.
First, the determination of which nu-
clei are particle stable and which are
particle unstable sets certain limits on
their masses that are useful in testing
mass relations. For instance, the par-
ticle stability of Li11 indicates that its
mass is at least 2.5 MeV lower than
the most reliable prediction. Thus,
one has the surprising result that the
configuration of three protons and
eight neutrons appears to be consid-
erably more stable than one would
predict by extrapolation from nuclei
closer to beta stability.

The second reason is in the demon-
stration of the technique developed for
the identification of nuclei. The ac-
companying graph demonstrates the
type of identification now possible. It
shows all the isotopes from Li6 to C15

with the exception of only C9. This
technique has application in fields
such as cosmic-ray and heavy-ion stud-
ies. In particular the LRL group will
study the details of the production of
these nuclei at the Bevatron to deter-
mine whether a fragmentation or an
evaporation mechanism is a better de-
scription for their production.

It is almost as interesting to note
the isotopes which did not appear, for
example Li10 and Be13. These are
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ENERGY-LOSS SPECTRUM obtained with multichannel analyzer shows
a peak for every isotope produced in the proton scattering process.

predicted to be particle unstable by
Garvey and Kelson and there is no
trace of them in the energy-loss spec-
trum.

3-km Radio Telescope to be
Built by Univ. of Maryland

A unique radio telescope with an ap-
erture of over 3 km is being built by
the University of Maryland at Clark
Lake near Borrego Springs, Calif.
The construction, which will take ap-
proximately two years, is being sup-
ported by the National Science Foun-
dation and the Maryland school.

Its design is quite different from the
radio telescopes now in use. Approxi-
mately 1000 individual antennas will
stretch across the dry lake bed in the
shape of a large T. The Maryland tel-
escope will be fully steerable even
though it will have no moving parts.
Instead of a mechanical tracking sys-
tem, sophisticated electronics will be
used to steer the device. This unique
characteristic will help radio telescop-
ists detect many weak sources in the
decameter range and monitor more
than one radio source simultaneously.
William Erickson, the project director,
said that this new instrument will be
the first steerable array telescope of its
kind. It is comparable to a dish-type
telescope with a 3-km diameter; at
present the largest dish radio tele-
scopes have diameters of 183 to 305
meters.

Planned projects for the Maryland

radio telescope include cataloging and
measuring 8000 known extragalactic
radio sources to better understand the
mechanism of radio emission. A
study of supernova remnants, believed
to be an important source of cosmic
rays, also will be undertaken. Other
research will include solar observa-
tions that should produce a complete
picture of the sun's radio emissions
each second, measurements of the
scattering of radio waves in the solar
corona and correlation of this informa-
tion with that obtained optically from
spacecraft or balloons.

The radio telescope will also moni-
tor the planet Jupiter, as yet the only
positively identified planetary radio
source emitting decameter wave-
lengths. Because of the sensitivity of
the new telescope similar radio signals
emanating from other planets may be
found.

JPL Suggests Bouncing Off
A Planet to Reach Another

Space-age Tarzans will substitute grav-
ity for vines. Just as the Jungle Boy
uses the tension in a conveniently
placed suspension to lose potential en-
ergy he doesn't want and gain a mo-
mentum directed toward the place he
wants to reach, interplanetary explor-
ers should use gravitational accelera-
tion from appropriately placed planets
to whip them around into the trajecto-
ry they need. So says Gary Flandro
of Jet Propulsion Laboratory, who has
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Time sharing marches on...
PDP-10 is still the leader.

DIGITAL started time-sharing some time ago. With the PDP-6.
Hardware and software. PDP-10 is our second step.

The reason that's important is this: our first step is behind us.
Two years' continuous work on the software. Nearly two
dozen installations using it, Improving it. Refining it. That's
all done.

When the PDP-10 hardware arrives in September (five ver-
sions, five software packages, upwards compatible, truly
modular), it will be more than cabinets filled with electronics.
It will be a working, problem-solving, 36-bit word, 1 jtsec,
expandable, scientifically oriented computing system with
memory from 8 to 262 thousand words.

Two of those versions will offer time-sharing, Second genera-
tion time-sharing. Complete, general purpose, simultaneous

multiusage, "time-slicing", "time-splicing" time-sharing.

Disc swapping. Batch processing. And in the hardware,
365 powerful instructions. 16 general purpose registers.
7 fully nested interrupt levels. 16 accumulators. 15 index
registers. High speed multiplexer channels. 64 programmed
operators. Modular mnemonics. Flexible I/O bus structure.
Programmed priority-interrupt system. 'All 16 Boolean opera-
tions, each in four modes.

PDP-10 is big. Powerful. In the several million dollar class
just a few years ago. But it's little, too. Little enough for a
scientist to put the system on-line with his experiment as his
personal research tool. Little enough for a physics depart-
ment with time-sharing needs. And little in price, too. Nearest
competitor wants 50% more. Write.

SDSDDSD
COMPUTERS • MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 • Cambridge, Mass. • New Haven • Washington, D.C. • Parsippany,
ester, N.Y. • Philadelphia • Huntsville • Pittsburgh • Chicago • Denver-Ann Arbor • Houston • Los Angeles-Palo Alto -Seattle • Carleton Place and Toronto,

Ont. • Reading, England • Paris, France • Munich and Cologne, Germany • Sydney and West Perth, Australia • Modules distributed also through Allied Radio



SEARCH AND DISCOVERY

computed some journeys you can make
that way in the 1970's.

Take Neptune. A direct flight with
today's launchers might require more
than 30 years. But in 1978 planets
will be arranged so that you can swing
through the trees from earth to Jupiter
to Saturn to Uranus and finally to
Neptune—all in less than 9 years.
Other similar flights are possible. You
can swing off Jupiter to the sun in 2.6
years if you launch in April 1973, leave
earth in October 1978 and go by way
of Jupiter either to Saturn in 2.8 years
or to Uranus in 5.9 years, or use Jupi-
ter as your suspension point and reach
Neptune in 8.1 years after a Novem-
ber 1979 start.

Solar-panel-powered ion engines
would be aboard the vehicle to permit
redirecting the flight at each planetary
encounter. It appears that fly-by
missions with such a system could use
launchers no bigger than the Atlas
Centaur.

Transuranium Facility at
HVEC to Have Two Tandems

High Voltage Engineering Corp. is
making plans for an installation that
will study heavier-than-uranium ele-
ments. As indicated in the drawing, it
would use two tandem Van de Graaff
accelerators in series to accelerate
heavy ions (up to multiply charged
uranium) and hurl them at heavy tar-
get nuclei to create atoms heavier than
those of the 104 elements observed so
far. Particular goals would be atoms

U4X29S and 12CX310, one of which
might be doubly magic and have an
unusually long half-life, perhaps as
long as 10 years. Intentions are to put
the facility into operation at Burling-
ton, Mass., by 1 Jan. 1970. Until
other transuranium accelerators are
available, HVE would operate the
facility for a group of agency-sup-
ported scientists. Thus it would be-
come, for a limited time, a kind of
privately operated "national lab."

Funds for the project would come
partly from HVEC ($4.2 million for
construction) and partly from "a fund-
ing agency" ($1 million for construc-
tion, $0.8 million for operation).

Accelerated ions would start out
from a newly designed diode source
negatively charged, pass through a
model MP tandem with several strip-
pers and get their final acceleration as
positive ions in a new tandem, a model
XTU. Experiments would occur in
the high-voltage terminal at the center
of the XTU.

The diode source can inject ion cur-
rents ranging from 5/j,A of uranium
to 500 fiA of hydrogen. The MP ac-
celerator would have a 16-MV term-
inal potential and five solid gas strip-
pers so that uranium ions emerging
from it would have a 450-MeV kinetic
energy and a most probable posi-
tive charge of 50. From the spectrum
a cross-field analyzer would select
ions, and then they would be acceler-
ated to the terminal of the XTU, first
of a new generation of tandem accel-
erators with its terminal at 20 MV.
Thus uranium ions at the XTU termi-
nal would have 1450-MeV energy and

TWO TANDEM VAN DE GRAAFFS in series will accelerate heavy ions.

Diode source
for negative ions

Velocity
selector

CT3

Strippers

Inflection magnet

Model MP

Experimental
target

Model XTU

Expanded
versatility

in reversible
counters

Now two new options for the
Hewlett-Packard 5280A Reversible
Counter add to its measurement
capabilities:
1. An internal time base permits pre-
cise setting of gating period in dis-
crete increments as small as 1 msec,
with front-panel setting. This means
that besides straight totalizing, you
can now measure frequency or nor-
malize your readings.

2. A special "Readout on the Fly"
feature allows you to record meas-
urements at any instant without
interrupting the count. This is
achieved by transferring your count
to an internal storage register. Time
between recording commands can
be as short as 1 msec, making the
5280A useful in information or con-
trol system work without retarding
system speed.

These new options PLUS:
—six operating modes, including

modes for interferometer fringe
counting;

—2 MHz counting rate, up or down;
—reversal in 0.25 /isec;
—adds or subtracts (1 MHz rate for

each channel);
—stable, wide-range trigger input

level controls.
The standard 5280A with the 5285A
Universal Plug-in costs $1900. Op-
tions are extra.
A 40-page Application Note (AN
#85) is now available without
charge—"Using A Reversible
Counter." Call your local HP field
engineer or write Hewlett-Packard,
Palo Alto, Calif. 94304. Europe:
54 Route des Acacias, Geneva.

HEWLETT Jipl PACKARD
rm
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