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Rice Gets $200,000 To
Launch Rocket Probes

<« Rlee University has received ground equipment that can be
i@ $200,000 grant from the Na-|used in later space experiments.

tional Aeronautics and Space| MOST OF THE money will be
Administration to study alrglow ysed in gathering scientific evi-
and aurorse with four rocket/dence on aurorse and the
probes into space. isources of airglow.
! Dr Kenneth S. Pitzer, Rice| Besides gathering scientific in-
president, said the probes Wi”i_tormation, “sammy’”’ will pro-
be called “Sammy I, I, I and |vide an education tool for the
IV,” after the university’s mas-|development of space research
cot, Sammy the owl. |scientists and satellite engi-
Dr Brian J. O'Brien, professor neers, Dr Pitzer said.
of space science at the univer-| The project will assist Dr
sity, intends to measure light|0'Brien, Dr Dessler and Curtis
jand particle energy in both air-|p_ Laughlin, head of the labora-
'glow and aurorae. . . |tory, in building a team of face
HE HOPES TO determine if yity staff and students with ex-

 mlrglow ismr:ﬂg :nwg; rgﬁﬂgﬁ ?etrience in rocket work for DR nm:u :.ro'umn
nent aurorae, or =|later is. Leads Space Program
ferent space phenomenon. b _"’;‘;ji"___ e ol : .

Jaunched 100 miles. o space he HOUSTON POST
+ aunc es info space
-about the middle of December b
from Wallops Island, Va. November 10, 1963
The probes will be the first|
by a university in the Southwest.
| They will also be the first to|
obtain simultaneous definitive
measurements of light and par-
ticle energy in airglow, Dr Alex-
er Dessler, chairman of the
e science department, said.
. THE LAST THREE of the
ce prokes will be fired into
irorae from Fort Churchill,
Canada, in January or Febru-

ary.
_ The ins probes mre
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Curt Michel: p

(Continued from Page 1)
“And they sort of frown upon
you if you aren’t around every
day, if you aren’t one of the
boys.”

Terming it “classic” to fly
once and then get out, Michel
added to his reasons for leav-
ing the space program:

“] was dissatisfied with the
amount of time this thing was
taking,” he said, “and I wasn’t
being allowed to keep up my
work.”

A “certain suggestion of
hazard” worried his wife, said
Michel. “No sooner had 1
joined the program than there
were five accidental deaths,
and then the Apollo fire.”

Are his two children impres-
sed with their astronaut-father?
“1 don’t think they even think
about it,” Michel said.

Dividing his time between
teaching, research, and chairing
the Rice Self-Study Committee,
the professor who is a mem-
ber of two departments finds it
hard to define his status:

“I teach a physics class, but
the Space Science Department
pays me. I guess I ‘belong’ to
the department that hands out
the money.” '

What Michel is doing, speci-
fically, is studying the radio
stars called pulsars. Used as
“space clocks” because of their
extremely regular fluctuations,
the stars have been Michel’s
pet project for about three
years.

Getting interested in pulsars
in a “backward” way, Michel
was studying solar phenomena
when pulsars were first discov-
ered.

What now for NASA

Turning from his own work
to the space program
Michel

aruuli,
discussed his feelings
which

about the direction in
NASA is headed.

“] think the decision to go
with the shuttle aircraft was
unfortunate,” he said. “It's an
engineering development, which
is NASA’s forte, but it’s not a
goal in itself.”

Manned shuttle rockets will
begin taking satellites aloft
about 1973. The idea, said
Michel, was one of economics:
stage rockets cost a lot of
money.

“They want to get the cost
of putting a satelite in orbit
from, say, ten thousand dol-
lars a pound to $100 a pound.
But something else they need
to take into consideration is
that the major cost lies in the
satellite itself, not in the

launching vehicle,” he explain-
ed.

“Maybe I'm a little cynical,
but I think they're being over-
ly optimistic about the better
economic standpoint.”

One of the most touted ad-
vantages of a manned rocket
would be that satellites dam-
aged in take-off could be re-
paired. Michel expressed doubt
about that advantage as well:
“The satellites are built so com-
pactly that there’s no way you
can get in there with a wrench
and fix what’s wrong,” he said.

“Satellites will have to be
redesigned to be repairable,
and that may cost as much as
sending two non -repairable
satellites up.”

rofessor to astronaut and back

Michel said that the eco-
nomics. of the situation are
“slippery” and that there is no
simple answer.

Exploration worthwhile

Noting that he was a science-
fietion fan, the ex-astronaut
said that he believes in the
value of space exploration and
gaid that life on other planets

was sure to be discovered
eventually.
“We have to catch other

civilizations after their primi-
tive states and before they be-
come too efficient to waste
energy.

“If they're as sloppy with
electromagnetic energy as we
are, we'll find them,” Michell
added.

Within our own solar system,
Jupiter is tapped as most like-
ly to contain life, says Michel,
because of the amount of activ-
iiiy both on the surface and in-
side the planet. However, he
said that it was not likely to be
intelligent life.

“Intelligent life comes from
uncomfortable life,” Michel
said. “Intelligence evolves

tv;rhere mere survival is a bat-
e.!!




It took four years and a high degree of concentration

for a Rice undergraduate researcher
to travel the long road

From Unskilled Labor
To The Space Shuttle

By TOM RICH

HIS IS THE STORY of my personal involvement

in research, an involvement that has turned out to

be one of the most instructive and satisfying things I've

done in my five years at Rice. As you read, keep in mind

that this is an article written by an engineer; given a

choice, I'd prefer writing in FORTRAN—a language of
computers—to writing in English any day.

The research project that has occupied most of my

years. The three SIDEs have so far amassed a total of
eleven years of data among them. These data are re-
corded on about 5,000 magnetic tapes stored by the SIDE
group at several places in the Rice space physics building.

My association with SIDE began four years ago while
my father and I were driving past an Oklahoma refinery.
He asked me if such plants were what I, as a chemical
engineer, would be working on some day. His question

spare time since my sophomore
year is called SIDE (for Supra-
thermal Ion Detector Experi-
ment). Three SIDE instruments
are on the moon today, continu-
ously sending data to the earth,
and eventually to Rice. The SIDEs
were carried to the moon by
Apollos 12, 14, and 15, and were
set up on the lunar surface by
the Apollo astronauts during their
“moon walks.” Explained simply,
the SIDE is a particle detector
which observes gases at the lunar
surface. The SIDEs have *‘seen”
the solar wind (gases boiled off
from the sun), gases released by
lunar seismic events, traces of
noble gases in the lunar atmo-
sphere, and traces of what could
be water vapor appearing nat-
urally in the moon’s crust.

SIDE was conceived by and
was developed under the leader-

Tom Rich holds bachelor’s and
master’s degrees ('73 and '74) in elec-
trical engineering. A cellist, Rich
played with the Rice orchestra for
four years and served two years with
the University of Houston Symphony.
He is a member of the Association
for Computing Machinery and the In-
stitute of Electrical and Electronic
Engineers. Rich sees a strong link be-
tween his music and his affinity for
computers. “If you play the cello, you
can also perform on a computer,” he
says. ‘‘Both involve discipline and
both require long practice to achieve
expertise. A good cellist knows his
instrument thoroughly and tries to
bring out fully every subtlety he can
find. A good programmer knows his
computer thoroughly. By exploiting all
the subtleties of his machine an ex-
perienced programmer can greatly
enhance the computer’s flexibility.”

prompted me to think long and
seriously about the type of work
I really wanted to do. Soon after-
ward I abandoned chemical engi-
neering for space science. Still
unsure, I studied the Rice catalog
and started talking to professors,
including Richard A. Wolf, pro-
fessor of space physics and as-
tronomy, who served as under-
graduate adviser of what was then
the Space Science Department.
Thinking that working in the de-
partment might aid my selection
of a major, I asked Dr. Wolf if
he knew of any small jobs in a
research project. He checked
around. and subsequently I was
hired by Dr. Freeman to work
with the SIDE group. The job
required protracted use of an
SDS 910 computer dedicated to
SIDE processing, fitting in well
with the major I finally chose—

ship of two Rice scientists, John W. Freeman, Jr., pro-
fessor of space physics and astronomy, and H. Kent
* Hills, senior research associate, at the start of the Apollo
program in the late 1960s. A tribute to the design effort
that went into the SIDE is that the oldest SIDE (carried
to the moon in November 1969) is still sending back
useful data: that's an operational lifetime, so far, of al-
most five years, while the design goal was only three

=]

electrical engineering.

The first tasks on the job were, of course, slightly
routine, but the thought of being connected with the
space program and lunar research kept me interested.
I began to use the computer almost daily for magnetic
tape manipulations and soon made my initial attempt
at programming for the SIDE. Fresh out of Rice’s intro-
ductory computer course (Engineering 240), I tackled
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A central question related to univer-
sity goals and roles concerns the com-
patibility of faculty graduate research
activities with the faculty’s obligations
as teachers and advisers of the under-
graduate student body. Although few
would deny that some mixture of
teaching and research is possible and
even desirable, agreement as to what
mix is optimum is difficult to obtain.
The most common argument against

extensive (or expensive) research is
that the obligations to the funding
agency may take precedence over ob-
ligations to the university, resulting
in isolated faculty members who con-
tribute little to the undergraduate
education of students. Of the many
words spoken or written for or against
university research, few have been
heard from undergraduates who have
been associated with such research.

Tom Rich’s story tells of the experi-
ence of one such student among a
number of Rice undergraduates par-
ticipating in graduate research pro-
grams.

PAUL A. CLOUTIER,
Associate Professor of Space
Physics and Astronomy

Professor Freeman examines some of the tapes containing data from his SIDE experiments now on the lunar sur-

face. Some 5,000 tapes of SIDE-based m

aterial are stored in several areas of the Space Physics Building.




the ten-year-old FORTRAN language on our SDS 910.
The rigidity of this FORTRAN system, together.with
the complexity of SIDE data, made the first program
take several confused months to complete. The second
vear I began to feel more at ease in FORTRAN, but
I was increasingly hampered by the limitations of the
910’'s FORTRAN system. To achieve more flexibility in
programming, I started learning assembly language—the
elementary language the programmer uses when “talk-
ing” directly to the computer. My first attempts were
cumbersome and awkward, but there were two very
helpful people around, there was unlimited computer
time, and I was being paid for all the time I spent
learning about the computer.

Toward the end of my third year with the project, I
started to develop two programs that were to be my
main contribution to SIDE research. The first of these
is a multimachine program for data reduction and
simplification. The program condenses data from various
modes of SIDE operation into a compact, consistent,
and easily understandable form on magnetic tape. Copies
of the tapes produced by this program will serve as the
permanent record of SIDE data at the Goddard Space
Science Data Center in Greenbelt, Maryland. The
second program dealt with large-scale data plotting and
interpretation. Using the monster Benson and Lehner
plotter donated by Texaco to the space physics facilities,

DPIDS [INUDY sOjoyy

After removing a SIDE
data tape from its storage
area author Rich types in
the required instructions to
extract the needed informa-
tion from the tape.

this program summarizes a full lunation—approximately
28 days—of SIDE data into a single plot about a yard
square. These plots have been valuable tools in helping
researchers visualize the complicated activities of the
lunar atmosphere. Production runs of both programs
began a year ago, and are expected to continue as long
as the SIDEs keep sending data from the moon.

Looking back on my years at Rice, I know I received
benefits from my association with research that no
undergraduate course work could give. To me, most
homework and lab problems had a ‘“let's pretend”
quality; research gave me the opportunity to do some-
thing real while still in school. I found that I could do
very detailed and exhaustive work, knowing that the
finished product would be of immediate value.

From the standpoint of a part-time job, this was
perfect for a full-time student. The hours were com-
pletely unscheduled, and many times I worked on the
weekend or late at night. The salary started at a little
above minimum wage and jumped to over $4 an hour
after I got my B.S. in 1973.

The programming experience has been of great use
in my fifth-year courses, and I expect it to prove in-
valuable later in my career. I have had a “hands on”
contact with computers that is rarely available from the
very large and expensive computing systems common
today. There was plenty of opportunity to learn about
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and experiment with many of the subtle and useful
features of computer hardware.

My research job put me in early contact with a group
of innovative, professional people who assembled a
powerful computer facility from a few moderately ca-
pable machines and who did so on a limited budget.
For example, a computer-to-computer communication
link, designed and installed by space physics personnel,
now allows three space physics computers to “share”
their attached peripheral equipment with each other,
expanding the facility’s total potential to much more
than the simple sum of three computers standing alone.
This, after all, is what professional engineering is all
about: to do a task the best possible way while keeping
within the rigid constraints of available resources and
current technology.

Joining the SIDE group as an undergraduate, I
observed the research process from several different
levels. First, I experienced it as the unskilled worker
and saw the great amount of record keeping and data
labeling needed in a project of this size. Second, I saw
it from the technician’s level, working with programs
already developed for specific tasks. Finally, I was in a
position to design programs of my own. Given an ab-
stract idea for a program, I had to develop practical
procedures implementing that idea on the computer
equipment at hand.

In short, working on SIDE research provided a good
head start for my career. It was a sort of “trial period”
in which I sampled the kind of work going on in the
space program. I liked what I saw and when the time
came for hunting down a permanent job, I knew what
to look for. I'm now helping to develop NASA’s next
program—the space shuttle. The opportunity to do
research as an undergraduate made possible an easy
transition to this new project. OJ

Instructions completed, Rich mounts the fully pro-
grammed SIDE tape into the computer which is now
ready to speed the tape’s message toward its ultimate
translation.

The SIDE’s message from the moon is trans-
lated from the computer onto this large
Benson-Lehner plotter. The message rep-
resents graphically an entire month of lunar
atmospheric activity. At left, Dr. Hills points
to a bump indicating increased particle con-
centration as the moon passes through the
earth’s magnetic sheath, a passage duly re-
corded by Rice’s SIDE equipment on the
lunar surface.
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WASHINGTON, Oct. 16 — The na-
tion’s largest operator of communica-
tions satellites said today that it had
developed a surprisingly simple tech-
nigue for greatly prolonging the life of
satellites now in orbit, a move that
should lessen the acute need for
launching vehicles since the space
shuttle disaster.

The technique, announced by the
Comsat Corporation, chiefly involves a
subtle change in the orientation {0 the
earth of certain communications satel-
lites. The change, recently carried out
successfully on a Comsat satellite, is
expected to cut by up to 80 percent the
amount of fuel that satellites burn each
|year in compensating for forces that
cause them to drift out of position.

Lack of fuel frequently cuts short the
working life of a satellite, even if its

Longer Life for Orbiting Satellites
AtHand, Easing Launching Needs

By DAVID E. SANGER

Special 1o The New York Times

electronics are in perfect working or-
der.

Comsat’s action, variants of which
appear to have been used on some mili-
tary satellites, was quickly hailed by
users of commercial satellites, who
said it meant that they would probably
be able to lengthen intervals between
satellite launchings. ‘‘We are breathing
a little easier,” said John D. Hampton,
the deputy director general for opera-
tions at Intelsat, the 112-nation consor-
tium that operates international com-

munications satellites.
“They've done some neat, effective

physic

s and discovered something that |

everyone else missed,” said Mr. Hamp- |

ton.

Continued on Page 9, Column 1

Continued From Page 1

for Comsat, said: “It was just one of
those ‘Eureka!’ things."

Engineers cautioned that the Comsat
technique did not eliminate what they
call the “launching crisis” created by
the two-year delay in shuttle flights
and the Government’s decision (o ban
most commercial payloads once flights
resume. The engineers said l0ss of bat-
tery power and failure of electronic
components could still cripple satel-
lites and require launching of replace-
ments.

But the advance announced today ap-
pears to reduce a major vulnerability
to failure for many of the satellites
most critical to telephone, television,
and maritime communications.

Since the Jan. 28 Challenger disaster,
which killed the shuttlecraft’s seven
crew members, satellite operators
have been afraid that if major equip-

ment failures occurred in satellites,
there would be no way to send up re-
placements. The only available foreign
launching service, the Europeans’ Ari-
ane rocket, is fully booked, and the
United States has yet to develop a pri-
vate launching industry.

Moreover, communications satel-
Jlites still planned for launching in the
shuttle’s payload bay face long delays.
For instance, an Intelsat satellite origi-
nally scheduled for a 1987 launching is
now to be lofted in late 1991.

While Comsat touted its solution as
“unique”’ today, company officials con-
ceded that the technology was not new.
They said it could have been executed
as long as a decade ago.

the NEW YORK TIMES
October 17, 1986

But no one believed the satellite’'s
slectronic parts, particularly its signal
amplifiers, would last much longer
than seven years or so, and thus fuel
supply was not a problem. And until
Comsat satellites began facing in-
~reased competition from fiber-optic
cable systems for relaying voice and
data messages, the company paid little
attention to ways of making satellites
{more economical.

“Now we have discovered that the
parts are more reliable than we first
thought, and we're in a more competi-|
tive situation,” said William L. Mayo,
the president of the Comsat General
Corporation, a Comsat subsidiary. “It
has taken 20 years to get around to
thinking about it.”

]q developing the technique, Comsat
=ngineers called into question the basic
tenet of geosynchronous orbit: That
the satellite has to hover over the same
place on the earth at all times.

A Way Around ‘Drift’

Once a satellite is in geosynchronous
orbit, gravitational forces, chiefly from
the moon, cause back and forth “drift’’ |
along the earth’s north-south axis. If
left uncorrected, the satellite's drift
can move its antenna’s footprint on the

ground too far from the ground stations
the satellite is communicating with.
Thus, all communication with the satel-
lite can be lost.

Satellite operators have corrected
for this drift by periodically firing
small, remote-controlled fuel jets on
the satellite. Such maneuvers expend a
fair amount of the several hundred

(pounds of fuel, at least 37 pounds a
|year.

The Comsat technique does not cor-
rect the satellite's drift. Instead, it calls
for one-time changes in the satellite an-
tenna and in ground stations.

With fuel thrusters, the satellite is
tilted precisely so that its antenna
“footprint”* stays fixed on roughly the
same spot on earth. The ground anten-
nas are converted, at a cost of $15,000 |
1o $20,000 a piece, to follow the drifting,
but predictable, motion of the satellite.

‘suddenly a Light Went On’

\ A satellite’s fuel consumption can
thus be reduced to about three pounds
a year, perhaps doubling its life, Com- |
sat officials said.

“I’s one of those cases where a sim- |
ple idea emerged because people have
been thinking about a problem for
years, and suddenly a light went on,”
said Prof. D. Allan Bromley, who 1is
Henry Ford 2d professor of physics al
vale University. “It's sort of delightful
that there can still be some simple
physical solutions that eluded every-
body, and then had an impact.”

According to some experts, elements
of the technique announced today have
been used in some military satellites.
But most advanced military satellites
have large, omnidirectional antennas
that eliminate the need for the satellite
to be in a precise position at any given
time.

Comsat officials said they had ap- |
|plied for a patent to the process of tilt-

[ing the satellite and would license the
technique to Intelsat and perhaps even
some competitors. But other experts
noted that such a simple adjustment
might be made by almost any satellite
owner, without Comsat’s knowledge. £<%
guess they are depending on every-
one’s honesty to take ouwthe license,"’
said Professor Bromley.

Limitations Are Cited

At the same time, some Comsat com-
petitors expressed reservations. For
instance, at MCI Telecommunications,
which owns three communications
satellites and operates two more, Mi-
|chael Lyon, the vice president of space
| resources, said “there are limitations”
lto the technique. MCI’s network of

ground antennas are all fixed to look at
a single place in the sky, he said, mean-
ing that using the Comsat technique
would require a substantial investment
in new equipment and software in the
 ground network. In addition, he said,
data are frequently sent from one
| satellite to another. “In that case, you
have to know exactly where the satel-
lite is,”” he said. **Drift is not tolerable.”

Comsat credited its finding to Dr.
Lawrence H. Westerlund, the vice
president of engineering and opera-
tions for the communications services
division. Outside experts said that al-
!hough the tilting might appear obvious
in retrospect, it was understandable
why it was not evident from the early
days of satellite technology.

“Orbital dynamics is very complex,
and not at all intuitive,” said Prof. Wil-
liam M. Hollister, a professor at the
Massachusetts Institute of Technelogy.
‘It’s easy to get confused fast, and
‘hat’s when simple things are missed.”




Tiny Diamonds in Space Seen
As Clue to Evolution of Stars

Z. e 3287 By JOHN NOBLE WILFORD

Microscopic diamonds, older than
the Sun and the Earth and perhaps the
oldest minerals ever examined, have
been found imbedded in meteorites,
scientists reported yesterday.

The scientists who made the discov-
ery said the diamond grains were
presumably created in the atmosphere
of a distant, dying star shortly before it
exploded billions of years ago, casting
a shower of matter through the heav-
ens. This apparently means that inter-
stellar dust is sprinkled with diamonds,
the scientists said.

Because the meteoritic diamonds
are so durable, remaining unaltered
through time, distance and the inferno
out of which the solar system emerged,
scientists believe the grains encapsu-
late pristine traces of many other ele-
ments produced by exploding stars, or
supernovas, not unlike the one that re-
cently appeared in the skies of the
Southern Hemisphere.

The Evolution of Stars

A more detailed examination may
give scientists their first glimpse of
stellar elements like those that were
the source of most of the atoms on
Earth and in the bodies of its inhabit-
ants. This analysis of the diamonds
was also expected to provide new in-
sights into the evolution of stars and
the birth of the solar system.

Moreover, scientists said, the discov-
ery represents the first evidence that
diamonds in nature can be formed at

low pressures and is likely to stimulate
laboratory research in creating syn-
thetic diamonds for industrial and con-
sumer goods.

The discovery was made by a team
of scientists led by Edward Anders and

Roy S. Lewis of the University of Chi-
cago. Their description and analysis of
the diamonds were reported in the cur-
rent issue of the British journal Nature,

The diamonds are so tiny that tril-
lions of them could rest on the head of a |

Continued on Page 15, Column 4

Tin y Diamonds in Space Are Seen
As Clues to Birth of Solar System

Continued From Page 1

pin. Their distinctive crystalline struc-
ture could be determined only through
careful observations with electron-
scanning microscopes.

John A. Wood, a specialist in meteor-
/ites at the Harvard-Smithsonian Cen-
ter for Astrophysics at Cambridge,
Mass., called the discovery surprising
because of the assumption that natural
diamonds could not be created in the
extremely low pressures of stellar at-
mospheres. On Earth they are formed
deep in the ground, where the pres-
sures are 60,000 to 80,000 times the
pressure on the surface.

The discovery is also important, Dr.
Wood said, because “these little grains
were created long before the solar sys-
tem and had to pass through some
rigorous environments before reaching
:m.-

Although the diamonds may be the
first unadulterated minerals from out-
side the solar system, Dr. Wood noted
that scientists recently found some cal-
cium aluminum fragments in meteor-
ites that had a “peculiar mineralogy"
and therefore might be material from
beyond the solar system.

The work leading to the diamond dis-
covery was begun by John F. Wacker, a

researcher at the University of Chi-
| cago who is now at the Scripps Institu-
tion for Oceanography in La Jolla,
Calif., and Tang Ming, a graduate stu-
dent at Chicago. They isolated the resi-
due of minerals by dissolving the sur-
rounding silicate material with acid.

Identity of Diamonds Confirmed

Dr. Lewis, a senior research associ-
ate in chemistry at Chicago, and Eric
Steel, a chemist at the National Bureau
of Standards in Gaithersburg, Md.,
then confirmed the identity of the dia-
monds with X-ray and electron analyti-
cal instruments.

Tiny diamonds have previously been
lextracted from meteorites, but they
were all determined to have been
created by the shock of the objects’ im-
pact on the surface of the Earth or with
other bodies in the Solar System, such
as asteroids. Trapped in the diamonds
being examined by the University of
Chicago group was xenon gas of an un-

usual composition. Xenon of this type is
not found on Earth, so scientists have
assumed that it was formed from ele-
ments in a stellar explosion.

Dr. Lewis said material from two|
other meteorites was analyzed. They
also had diamonds with xenon.

After ruling out many possible expla-
nations for the diamonds, the research-
ers concluded in their article in Nature,
“It seems necessary to invoke an
extra-solar origin for the diamond."

The Death of ‘Red Giants’

According to Dr. Anders, a professor
of chemistry at the University of Chi-
cago and its Enrico Fermi Institute, it
is known that large aging stars, called|
“red giants,” begin spewing out prodi-
gious amounts of gas and dust as they
reach their final stage of life. Carbon
and probably graphite are among the
ingredients of the dense shell of dust
surrounding the star. Some of the car-
bon apparently was transformed to
diamonds.

When the star finally collapsed and
then exploded, gases and other ma-
terial were ejected at tremendous ve-
locities, sweeping diamonds and other
matter from the dust shell. Some of the
outrushing gases and particles, includ-
ing the rare xenon, Dr. Anders said,
must have penetrated the diamonds.

“In principle,” he said, “‘an examina-
tion of these diamonds should give us
an accurate profile of material that
comes out of a supernova.”

Although supernova remnants were
primary components of the planets and |
smaller objects such as meteorites, al- |
most all of that material was|
reprocessed beyond recognition in the |
extreme heat at creation of the solar |
system, which occurred 4.6 billion
years ago. Hence, they largely lost!
their pre-solar history. _

But Dr. Anders said some of the dia-
monds in the interstellar dust must
have penetrated meteorites as they
were forming at the beginning of the
solar system.

“Carbon is very common in interstel-
lar clouds,” Dr. Lewis said. “‘Most of it
is in the form of graphite or amorphous
carbon and carbon compounds, but
now there is reason to look at the as-
tronomers’ data again. Some of the in-
terstellar carbon must be diamond.”
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Astronomers focus on Neptune
‘Rice professor challenges Voyager watchers

Rice University professor Alexander

" J. Dessler is offering space scientists a

rare opportunity to be colossally, pub-
. licly wrong.

Dessler, editor of the monthly jour-
nal Geophysical Research Letters, re-
cently challenged readers to predict
the nature of the planet Neptune be-
fore the Voyager 2 spacecraft flies
close by it Aug. 24, 1989.

Two colleagues already have taken
the bait, predicting when Voyager first
will detect the radio noise emitted by
Neptune's magnetic field. Given the
history of planet postulations, both are
probably way off the mark.

“Terrible. In one word, terrible,” is
how Dessler described most predic-

tions in the past.

Before Voyager 2 sped by Uranus in
January 1986, about a dozen scien-
tists had predicted its magnetic field
would be closely aligned with its rota-
tion as are all other planetary magnet-
ic fields in the solar system. Surpris-
ingly, Voyager showed the magnetic
field of Uranus tilts far from the plan-
et's poles.

“Nature can put things together in
ways that we just cannot imagine,”
said Dessler, a professor of space
physics and astronomy.

Voyager 2's visit to Neptune 12
years after its launch will complete
what is called the “Grand Tour,” in
which one spacecraft flies past all four
large, outer planets in the solar sys-
temn. Only once every 175 years is the
quartet together on the same side of

the sun to make it possible.

Neptune will be 2.8 billion miles
from Earth when Voyager whizzes
over its north pole at 33,000 mph
transmitting photographs and data
about the planet and one of its two
known moons. Transmissions will
take about four hours to reach Earth,
meaning the spacecraft would pass its
prime viewing point before controllers
at NASA's Jet Propulsion Laboratory
could spot and correct a problem.

“We know almost nothing about
Neptune. It'll be fantastic, as good as
Uranus,” said Stan Peale, a physics
professor at the University of Califor-
nia/Santa Barbara.

Dessler himself is cautious. “I'm
going to stay out of the prediction
business. There are so many possibili-
ties,” he said.

* The Houston Post/Tues., December 15, 1987/ TE

Professor Alexander Dessler illustrates lecture on Neptune at Rice University.
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Rice University professor Donald D. Clayton explains his
theory on the origin of the universe.

Recent evidence

Star blast theory
originated at Rice

By Jerry Laws
OF THE HOUSTON POST

Recent evidence that exploding
stars produce all of the heavy
chemical elements in the universe
is a triumph for Rice University
Professor Donald D. Clayton, who
published a theory of the process
19 years ago with two associates.

Their work showed the origin of
planets, metals and the basic com-
ponents of life was not one event,
but many.

“The Big Bang gave us hydro-
gen and helium and the stars did all
the rest,” Clayton said this week.
‘‘Mankind's always wondered
about his origins, and the fact is
that the scientific way of proving it
came out of Rice University.”

“We are all bits of stardust,” he
added. “Even the atoms of our
own bodies were at one time creat-
ed in the explosions of countless
stars during the pre-solar history of
the universe.”

Astronomers and astrophysicists
agree the heavy elements come
from supernovas, dying stars that
fuse lighter elements into heavy ra-
dioactive nuclei that are ejected
when the stars explode.

In a landmark 1969 paper, pub-
lished when he was just 33, Clay-
ton and two co-authors predicted
proof would be found in the detec-
tion of gamma rays shed during the
natural decay of radioactive cobalt
into iron.

One form of radioactive cobalt
decays so rapidly that its presence
within the expanding gas cloud of a
supernova would prove the cobalt
was made there, they theorized. -

Clayton and his associates knew
they might not live to see the the-
ory proved. Not since 1604 had a
star exploded near enough to be
seen with the naked eye. The gam-
ma rays from more distant super-
novas scatter and are lost in the
cosmic background.

Supernova 1987A offered proof.
First seen Feb. 23 from a Chilean
observatory, the closest supernova
to Earth since the telescope’s in-
vention has created great interest
among astronomers. )

Last month, cobalt gamma rays’

from the supernova 170,000 light
years away reached detectors on

NASA's Solar Maximum satellite -

and a high-altitude balloon. Clay-
ton will join a panel of scientists to
explain those findings next week

in Austin at the American Astro-

nomical Society’s annual meeting.
Several of the top gamma-ray as-
tronomers planning to attend re-

ceived graduate training at Rice, he -

said. :

Clayton said Supernova 1987A
has produced enough radioactive
cobalt to form 70 planets the size of

Jupiter, which is 318 times as mas- -

sive as Earth. Clayton and his co-
authors in 1969 expected twice as
much cobalt to emerge.

Rice photo’
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slix Nebula in Aquarivs Constellation

The man behind the telescope

Project on hold
as Rice prof keeps
eyes on heavens

By CARLOS BYARS
Housion Cheanecis Scance Wrser

One of these days, Robert O'Dell may make up b
mind. then maybe be won'l The question that purzic
he Rice astronomer i, do his many skills and interest
nal&i;ncﬁummm-w 4

'Dell goes his owa way a3 professor of phiyEac
ﬁm,muﬂm«&m-‘mdlh:
He studies comets, be studses slars, b studies galaxie

shultles ug_‘,u‘ again. It is at Rockwel
H‘:’ ;udm:?'u .:u;l.ummpim
are and the delay.

ODell Jectod A

who wag sel Lo accompany Lhe Lejese
oa iis ride inio space, alss has been :ﬂ' -j'-ﬁ
Natioaal Aeronautics and -alion, whick

That is & decision (hat may be reversed, O'Dell waid.

wmmmw Kathy Sull-

van have iraining o Lhe space Ielescope for years.

O'Dell says they know Lhe huge telescope inside and cut
Aand schenlists have. Lheir

'!ﬁllrlm and Salli =
p ext ivan) are the right
kind mmll-;nu&'nh m& 'whlrlbq are
reassigned we ying with somebody that had
Just read the book *
hwum,omnmmmummum
3 lot of pressure from scsentists Lo put one of their own
] Mammmm:mhm,muh

Allbough ODell is no longer the project scientist. he
nﬂluammmnlkmml‘!hkmhm
i Y involved with key questions that are popping up while
Drawing provided by NABA, U lebescope swails Launch. .

s University astronomer Robert O'Dell, a se- sighs on this page. The Helix Nebula in the proto-stars; Orion's Great Nebula for Star forma. 0P ©f Lbe guestions the scientists are wrestling with
or adviser on the Hubbis Space Ti A C is being studied for its tion; and Hydra's Spiral Galaxy MB3 for glant See RICE on Page 2.
=t {abova), s tha spectacular space comels; the Rosetle Nebula in Monoceros for H

gasecus nebulae and intersiefiar plasma.

F j Auw.hn Tosmrncoym Laws)
reat Nebula in Orion Conatellation Spiral Galaxy M83 in Hydra Conslellation

N J Dulour | Pece Universsty
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DR A. J. DESSLER
Receives smﬂ,ooo Grant

Professor At

Rice To Study
Wave Effects

Rice University has received i
'a grant of $160,000 from the Na- i
‘tional Science Foundation to |
support & three-year study of |
“The Natural Hydromagnetic |
Wave Spectrum.” |

Prof Alexander J. Dessler, i

chairman of the space science |
department, will direct the re-
search on the project which will
investigate the possible effects
of hydromagnetic waves in the
magnetosphere. He is the au-
thor of several papers on re-
lated research.

Rice University will establish
a geomagnetic observatory near
;Hous‘mn to eonduct the research.

Two research assistants, Wil-
liam Sorenson of 5607 Jackson
St and Wade L. Craddock of
11807 Ewing St will assemble,
equip and operate the observa-
tory, and reduce the data which
,they obtain, Dr Dessler said.

The Rice micropulsation ob-
iservatory will co-operate with a
(geomagnetic measurement pro-
gram directed by Dr J. Hertzler
jat the Lamont Geological Ob-

|
\
|
i
|
|

| detailed local data and the in-
formation received from Lamont
may be used to establish pat- |
terns which will apply over a |
large geographical area, Dr |
Dessler said. |



Orion's Great Nebula

(seen In this closeup) Is being studied for brightness &

Lick Observatory

stribution in relation to turbulence.
Ll

~ that Bave just been formed”

8 Rice professor
eyes on heavens whil

project put

Continued from Page 1.

NASA about now Is how high above Earth the
x_mnaWo should be placed. The original plan
called for a circular orbit 300 nautical miles
high. Now that doesn't look good enough to
Lhe scientists.

0'Dell says the sun is going through a

jodic increase in activity. If the sun

ﬁm.ﬁd& very active in the next few years,
the atmosphere will warm and expand. This
will drag the EGS.HM down, requiring an
earlier re-boost from the shuttle.

“A few tens of miles (in orbital altitude)
will make a world of difference,” he said.

Scientists first sought — and got — an
increase to 310 nautical miles. But now some
are pressing for a slightly egg-shaped orbit
310 by 340 miles. This will not only stretch the
ability of the shuttle but would eliminate any
chance for the shuttle to fly alongside while
the telescope is tested.

“We ._E_:_owﬁ.uzmwuuuo can go. But
or

also we want the nE_._Mw Kathy to go crank
out the solar array if some $3,000 motor is
holding up the project,” O'Dell said.

Although O'Dell spends some of his time
trying to resolve such problems, most of his
work at Rice is related to the study of comets,
stars and galaxies.

*“The common thread s gas in space,” be
says.

“At one extreme is comets. I want to
address the basic physics, the problem of
finding out why they glow, the nature of the
nucleus and where they come from. I'm also
working on planetary nebula — stars that

' have blown off their shells and shrunk down

to white dwarfs. 'm working on bow this
collapse begins,” he said.

This sampling of ODell's collection of
interests is enough to whole depart-
ments busy for years. But lor him, it is not
enough. He also wants to know the nature of
the gas in dramatic objects like the beautiful
Orion nebula, and understand why it glows.

The Orion nebula (visible over Houston on
clear winter nights as a fuzzy point of light in
the sword of the constellation) has become
known in recent years as a place where stars
are born. O'Dell is to determine what
triggers the process. gas, and what
happens to it, may be a key, be says.

*We know there are real stars there
said. “It
seems that when a star s created in a region,
it heats up the local gas. This creates pres-

Lt T

S,

on hold

sure, which serves as a piston lo compress
other nearby gas and trigger more star
formation.”
0'Dell says that for many years, scientists
assumed — mainly because that was the only
way to -ﬂhﬂua—_ the problem — that the
istonlike of gas was smooth. Bul after

- 10 years of work, he now thinks otherwise.

*“We have very many theories based on

laminar (smooth) flow. But now we have a lot
of data that Hmu. ‘Ah, but it's really turbu-
lent, ™ he . (The difference between
laminar and turbulent flow is the difference

between a quietly flowing faucet and the gush
from a wide-open fire hydrant.)

O'Dell also is intrigued with the big, glow-
ing patches that occur within Orion and other
nebulae where stars 10 to 20 times hotter than
the sun are found. These are known as H-II

it d
-1

(H-two) regions, because they are clouds of -

hydrogen atoms that have been heated until
their electrons have ripped away.

There 3
the size of these regions and the amount of
turbulence, 0'Dell says. The more turbulent
these regions are, the larger they appear to
be. If further study proves this-o be correct,

rs to be a relationship between i

0'Dell will have found a measuring stick that .

will reach farther than ever into space

because these glowing clouds can be detected
at distances greater than can be measured by
other means.

“If we can measure the turbulence, then we
will know the distance,” he said.

O'Dell's tendency to dabble in a variet
n_.wiﬂnmoﬂn interests is almost match

of

by

His hobby is flying, but having mastered
straight and level, he went into aerobatics
and flew his own specialized aerobatic bi-
plane in competition for 10 years.

Aerobatics in a plane with an engine is one
thing. O'Dell also mastered the art in a sail
m_uu» and became a two-time member of the

nited States team in that sport, flying in
international contests.

A student at Illinois State University when
the first satellite was launched, he describes
himsell as one of the first Sputnik people.
Now 50,0'Dell caught the big wave of interest
in space. But unlike many in the field, he has
never lost interest. Perhaps this is because
each of the many balls ggles has a
different challenge, a different fascination.

*T'm one of the older ones at this point,” he
said. But be gives no hint that be is willing to
let any of the balls hit the ground.

private interests.

&)
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World is getting to know Rice

by George F. Will

ATURE, DOUBTLESS with
kindly intentions, placed
pools of oil beneath Texas,

so it became renowned more for
refineries than refinement, more
for crackling energy than for cul-
ture. Yet Houston has one of
America’s cultural jewels, per-
haps the best bargain in higher
education.

Rice University is celebrating
its 75th birthday, and in three
years will celebrate its centennial.
Before ridiculing Rice’s arithme-
tic, consider its knack for other
numbers.

This is the seventh consecutive
year in which college costs have
risen faster than inflation. Next
year, the cost of private higher
education will rise 6 percent: Tu-
ition, room, board and fees will be
above $18,000 at Brown and Dart-
mouth, above $14,000 at Syracuse.
However, at Rice, they will be
under $11,000.

In 1891, William Marsh Rice set
aside funds for building a univer-
sity, but stipulated that nothing
was to be done until he died. He
was then murdered by his chauf-
feur, which created a legal tangle
unraveled by the chairman of
Rice’s board of trustees, Capt.
James A. Baker, grandfather of
today's Treasury secretary.

The board then hired Rice’s first
president, Edgar Odell Lovett, a
36-year-old Princeton mathemati-
cian, astronomer and amateur
classicist. His favorite Latin and
Greek inscriptions adorn the
buildings erected (designed by the
architect who designed much of
Princeton) during his tenure,
which extended past World War I1.
The first head of Rice's biology
department was Julian Huxley.
Rice's tradition of excellence
flows from what has grown to a §1
billion endowment, 11th largest
among U.S. universities, public
and private. In per-student endow-
ment, Rice ranks above all but
Harvard and Princeton.

Rice's reputation as a science

and engineering school (actually,
half of today's students are hu-
manities majors) was recently re-
vised by the selection of today's
president, George Rupp, 45, for-
mer dean of the Harvard Divinity
School. Today, Rice is a complex
organism in a hell-for-leather city
(Houston does not even believe in
zoning laws) that is the capital of
American individualism.

Restless 19th century communi-
ties often saw in new colleges and
universities a source of rooted-
ness. As historian Daniel Boorstin
notes, advocates of new institu-
tions used many arguments, from
an anticipated increase in prop-
erty values to a predicted decline
in drunkenness due to the moraliz-
ing influence of higher education.

In the book of photographs pub;
lished to commemorate Rice's
75th birthday, there are two touch-
ing photos that express so much of
the American experience. One
shows women in white dresses and
men in black suits and academic
gowns swarming across a dirt
field in 1912, where a grove of

academe was being commanded
to flourish. The other photo shows
the administration building at the
time of the 1912 opening ceremo-
nies. It is -an elegant Italianate
structure standing in a flat field in
fsolitary splendor. Its solitariness
expresses the confidence of the
American West, the certainty that
growth will fill in any gaps.

The gaps have long since been
filled by some of America’s finest
collegiate architecture and shaded
by the sort of stately trees that,
even more than stone, give cities a
sense of having a past and a
permanence. Those who say Rice
is Houston's Harvard should be
told that Harvard is the Rice of the
Northeast.

Inevitably, discussion of Rice
comes to football and this ques-
tion: What is a nice guy like Rice
doing in a place like the Southwest
Conference, matching muscles

with the likes of Arkansas, Texas

and Texas A&M? Rice is small
(2,600 undergraduates), rigorous
(students successfully protested
when administrators suggested

lighter academic requirements for
athletes) and law-abiding (Seuth-
west schools are scofflaws régard--
ing recruitment rules). Not 3ur.
prisingly, it has been 23 years —
five years before today's freshmen
were born — since Rice has had a
winning season.

Rice is resolved to give big-time
football the ol’ college try, but the
stadium looks even sillier"than
most such structures do in-aca-
demic settings. It used to be régu-
larly filled to 75,000 capacity!but
now often holds crowds of” just
15,000. But Rice students, “who
have been known to try to rhyme
“Rice U.” with “slide rule,” are
cheerfully resigned to being what
they are. Their football repertéire
includes an “Existential Cheer’:

We're from Rice

Ain't that nice?

Who are you?

Do you know?

Rice knows what it is and more
and more of the world does, tdo.

Will is a Pulitzer Prize-winning
syndicated columnist, based in'
Washington.



Sighting of a Supernova

It 1s the first nearby supernova since the invention of the
telescope; astronomers ave treating it like the find of a lifetime

NE of the odder quirks of profes-
sional astronomers is that they
rarcly take the time to look at the
sky. They rarely need to: most of the objects
they study are invisible to the naked eye in
any case. Thus, it surprises no one in the
field that the discovery of the most waited-
for astronomical event in 400 years—the
cruption of a nearby supernova—fell to the
amateurs.
“"At the Carnegie Institution’s Las Cam-
panas Observatory in the Andes of Northern
Chile, for example, Oscar Duhalde, a native
Chilean who serves as operator at the obser-
vatory’s 1-meter telescope, first noticed the
supernova shortly after midnight on the
night of 23-24 February, when he hap-
pened to glance up at the Large Magellanic
Cloud. The exploding star had only reached
fourth magnitude at the time, which made it
relatively dim to the naked eye. But even
then it was the brightest single object in the
cloud, which is itself one of the landmarks of
the southern sky. (Like its companion, the
Small Magellanic Cloud, the large cloud is
an irregular dwarf galaxy that orbits the
Milky Way some 170,000 light-years out.)
Simultaneously, and only a few hundred
meters away, Ian Shelton was working at the
observatory’s  seldom-used 25-centimeter
telescope. Shelton is not a professional as-
tronomer—he is employed by the Universi-
ty of Toronto to assist researchers visiting
the university’s 60-centimeter instrument—
but he does have a personal interest in
astrophotography. As it happens, his project
that night was a 3-hour exposure of the
Large Magellanic Cloud. And, as it also
happens, he decided to develop his plate
right away that night instead of waiting.
Six hours later, at 9 a.m. EST, the tele-
gram from Chile arrived at Brian Marsden’s
office at the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Massachu-
setts. Marsden is in charge of the Central
Bureau for Astronomical Telegrams, which
serves as the official clearinghouse for astro-
nomical discoveries. Once a finding is con-
firmed, he explains, his office alerts astro-
nomical installations all over the world by
telegram, telex, printed circulars, and com-
puter mail.
In this case, confirmation was nort a prob-
lem. “Almost simultancously with the news
from Chile, we got a call from the Austra-
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lians,” Marsden says. An amateur astrono-
mer in Nelson, New Zealand, Albert
F. C. D. Jones, had seen the eruption while
scanning for variable stars and supernovas in
the region of 30 Doradus, a huge region of
ionized gas and active star formation located
in the cloud. Jones, who has been monitor-
ing variable stars since the end of World
War II, immediately notified the head of the

The Large Magellanic Cloud: 26
February 1987. In this image, released by
the Cerro Tololo Interamerican Observatory,
supernova 1987A is indicated by an arvow.
Just to the vight is the diffuse nebula 30
Doradus.

Variable Star Association of the Royal Soci-
ety of New Zealand, who in turn notified
the Anglo-Australian Observatory in New
South Wales.

With confirmation in hand, Marsden ac-
cordingly sent out the formal alert—al-
though by this time, the informal word was
already spreading through the community
with galvanizing speed.

Supernovas per se are nothing new, of

course. Indeed, they are quite common in
the universe, arising 1n at least two different
situations. In Type ] supernovas, a white
dwarf pulls in matter from a normal com-
panion star until the mounting density and
pressure triggers a runaway thermonuclear
explosion. In the less common and some-
what dimmer Type II supernovas, a very
hot, massive voung star consumes all its
hydrogen fuel, becomes unstable, and de-
strovs itself.

Either way, supernovas are responsible
tor creating most of the heavy elements in
the universe by violent nucleosvnthesis, as

well as for roiling and energizing the inter-
stellar medium. Astronomers have found
that the Milky Way is littered with expand-
ing shells of gas from ancient supernovas.
And they have observed active supernovas
routinely in other galaxies. But when it
comes to more detailed observations, they
have been frustrated by a statistical fluke.
Theory suggests that a supernova should
occur somewhere in the Milky Way every 15
to 50 years. And yet no supernova has gone
off in our neighborhood since the ones seen
by Tycho Brahe in 1572, and Johannes
Kepler in 1604—Dboth just before the inven-
tion of the telescope. Thus the community
has a sense of experiencing the find of a
lifetime.

“It turns out that a supernova is a terrific
lightbulb for material you don’t ordinarily
get a look at,” Robert Kirshner of the
Harvard-Smithsonian Center for Astro-
physics told Science. For example, his spectra
from the International Ultraviolet Explorer
spacecraft have already revealed numerous
absorption features from cool gas In our
own galaxy and in the Large Magellanic
Cloud. Even more intriguing, the spectra
also reveal material right in the vicinity of
the supernova that was ejected by stellar
winds or other eruptions shortly before the
explosion. And finally, he says, the spectra
show the ejecta from the explosion itself: a
massive, turbulent shell of material moving
outward at some 15,000 kilometers per
second.

Back in Chile, meanwhile—not to men-
tion at every other observatory in the South-
ern Hemisphere—the telescopes are swivel-
ing toward the Large Magellanic Cloud at
every opportunity. “Being this close, the
supernova is bright” says Robert Williams,
director of the Cerro Tololo Interamerican
Observatory. “And that means we have a
glut of photons, so that we can observe it at
wavelengths such as the infrared and—with
IUE—the ultraviolet, where we just
couldn’t observe supernovas before.”

Also, the evidence now suggests that the
object is a Type II supernova, says Williams.
And because it is close, “we can now, for the
first time, study the progenitor star.” In-
deed, a 12th-magnitude candidate for the
progenitor has alrcady been identified in
previous images of the cloud. By a stroke of
luck, morcover, the star had been studied
spectroscopically well before the explosion.
Known as Sanduleak-69.202, it is (or was)
a very hot, very massive supergiant star of
spectral class B3. This is generally the kind
of star that theorists expect to g0 supernova,
says Williams, so it fits. But now, he says,
“we may be able to find out precisely wis
and how it did it.” m

M. MiTCHELL WALDROP

RESEARCH NEWS 1143




When It Comes to Population,

the NEW YORK TIMES
March 7, 1988

More Isn’t Better

To the Editor:

In “The Great Majority” (editorial,
Feb. 20), you discuss the contention
that half the men and women who
ever lived on earth are living today.

“Nathan Keyfitz, a noted demogra-
pher now in Indonesia, has been
charged wrongly with making the
crucial estimate," you write. “Pro-
fessor Keyfitz published “Applied
Mathematical Demography' in 1977,
it contains one sentence estimating
that the contemporary world popula-
tion was between 4 and 6 percent of
the human total since the emergence
of the species. Five percent became
fifty when someone tripped on a deci-
mal point, irritating Professor Key-
fitz and all demographers with listed
telephones ever since."'

You continue: ‘‘Since most stu-
dents of population agree that five bil-
lion people are now on earth, the true
Keyfitz estimate means that about
100 billion people have lived at one
time or another, constituting what
ironists call The Great Majority. No
one can imagine 100 billion people.”

The totality of humanity (living
plus all ancestors) can be estimated
by multiplying the present population
by the ratio of the birth rate to the
population-growth rate. Because the
current growth rate is so large
(roughly 2 percent a year, which, by
the miracle of compound growth
means doubling every 35 years), the
. ratio cannot possibly be as large as
20. The birth rate would then be 20
times 2, equals 40 percent, and the
death rate would be 38 percent per
person per year, in which case people
would hardly live beyond the age of 3!
Who then would be having the
babies?

We can easily confirm this prepos-
terous result directly. In 1960, the
world population was 3 billion, thus
supposedly a totality (living plus an-
cestors) of 60 billion. By 1988, with 5
billion alive, the totality would be 100
billion, requiring 40 billion to have
been born in between and 38 billion to
have died, because the population
grew ‘“only” by 2 billion. Over 28

years these birth and death rates
average roughly 1.4 billion a year out
of an average population of 4 billion,
essentially the above estimate.

Professor Keyfitz's figure probably
applied to the epochs before the cur-
rent population explosion: extrapo-
lating backward at the current
growth rates would place Adam and
Eve in roughly the year 900 after
Christ! The decimal point wasn't
misplaced. It needed to be moved,
owing to the increased pace of popu-
lation growth.

Indeed, for people to survive to be
adults automatically requires the
death rate to be less than 5 percent a
year, and it’s probably more like 2
percent a year in actuality, which
gives a birth rate to growth rate ratio
of about 2.

Conclusion: roughly half the adults
ever born are alive today.

I wish I could share the good feeling
promoted by the rest of your editori-

Horacio Fidel Cardo

al: that 5 billion isn't really all that
bad and more geniuses will be born to
help solve our problems. However,
the populations of the technological
nations are almost constant, so any
additional geniuses will be born into
poverty in underdeveloped countries
and will instead spend their lives
preoccupied with survival.

And it doesn’t take a genius to fig-
ure out that humankind's biggest
problem is the unrestrained popula-
tion growth itself. Already in some
places like Ethiopia, nature is begin-
ning routinely to apply her standard
solution to overpopulation: death by
starvation. In the meantime, forests
are denuded for firewood, land turns
to desert, wildhfe is poached to cx-
tinction, and every available resource
is relentlessly exhausted for money
to import food, leaving nothing behind
but wasteland and refugees to export
the problem.

If the world population continues (o
grow exponentially, so will the total
size of such areas, and the earth is, of
course, finite. If the house rats survive
and evolve into paleontologists, they
are going to think the earth got hit by
an asteroid. F. CURTIS MICHEIL

Houston, Feb. 22, 1988
The writer is the Andrew Hays Bu-
chanan Professor of Astrophysics at
Rice University.




Alice K. Harding of NASA's Goddard
Space Flight Center should be able to
answer one of the mosL important ques-
tions of all later this year. If instruments
she is monitoring detect a shower of
subatomic particles in the Earth’s atmos-
phere coming from the direction of the
supernova, it wiil mean that the atmos-
phere is being bombarded by gamma rays
of extremely high energy.

Such gamma rays, Harding said, would
mean the supernova is powered by a
spinning ncutron star, called a pulsar, that
sends out bursts of radiation as it spins
rapidly in the center of the supernova,
somewhat like a celestial lighthouse.

The shower should begin within the next
few months, she said. If it does, it will prove
the existence of the pulsar, thus making a
lot of astronomical theorists very happy.
They have said for some time that pulsars
are formed in supernovas, but so far no one
has been able to prove it.

The shower that Ilarding is looking for
will be detectable only with very sensitive
instruments, but even amateur astrono-
mers with small telescopes will be able to

follow some of the coming events, provided

they are in the Southern Hemisphere
where they can see it. )

Sometime within the next year or so, the
star will have dimmed to the point that a
“light echo” will be visible, according to
Bradley Schaefer of the Goddard Space
Flight Center.

Some light from the supernova travels
directly to the Earth, but other light is

scattered by dust particles and gases that
make up the interstellar medium. Some of
that scattered light will be reflected back
toward the Earth, thus producing a halo
around the star that will change and evolve
as light strikes different areas of the
interstellar medium.

The halo, Schaefer said, “will become a
very easy target for amateur astronomers
for centuries.”

The star itself—which has dimmed to the
point that it is just bright enough to be secn
with the unaided eye—will fade complete-
ly, but the halo will remain, he added. :

“Like the Cheshire cat,” he said, “all you
are left with is the smile.”

The cat, however, could return if ¥en-
neth Brccher isright.

Brecher has combed through records of
ancient sightings of supernovas and found
that in many cases supernovas appeared in
groups of Lwo, separated by 10 to 50 years. -

Perhaps the most brilliant supernova in
human history occurred in 1006, Brecher,
said. It faded after a year or so, but other
records report a similar event—though far
less brilliant—in the same areca of the sky
in 1016.

That pattern was repeated in 1572-1612,
and again in 1604-1664.

Since supernovas that are visible from'
the Earth are so rare, even the most scant
historical records play an important roIe,
Brecher said. :

“Even if you've got crummy old records,
they're worth somcthing because they're
the only thing you've got,” he said. i
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Cosmonaut nixes 2nd long flight

Dr. Oleg Atkov, a Soviet cosmo-
naut who set a space endurance
record. of 237 days in 1984, said he
would not attempt a second record-
breaking flight because of the hard-
ships his family suffered on Earth
worrying about him.

The cosmonaut’s frank comments |

presage the kinds of serious morale |
problems future crews will face on
long sojourns in space, said Dr.
Patricia A. Santy, a psychiatrist and
flight surgeon at the Johnson Space
Center.

“I did not know it would be that
difficult,” Atkov said of his family’s
worries.

“It was very difficult for my wife.
When I got back her hair had turned
even grayer,” said Atkov, who vis-
ited Houston a few days ago.

“I would like to fly again, but not
for such a long time,” Atkov said. “It
was very difficult for my wife and

my family.” He has a 16-year-old |

daughter.

Atkov, 39, is a cardiologist. He was
asked to become a cosmonaut in 1975

but did not fly until 1984, when he set |

the record.

He made the unusual comments
during an interview at Rice Univer-
sity after he had spoken to Dr. Alex
Dessler’s space physics class Wed-
nesday. His visit to Houston was |
sponsored by Rice University and
the Forum Club of Houston.

His remarks were also unusual
because cosmonauts, usually tight-
lipped about personal matters, never
have stated publicly that kind of
personal reservation about long so-
journs in space. And no U.S. astro-
nauts have been in space anywhere

near that long to make a similar |

comparison.

The U.S. space endurance record is
84 days.

Santy said the problem of family
support that Atkov discussed was a
primary one that US. and Soviet
scientists have been trying to solve.

“That is one of the impacts of these
types of missions on the family and

family relations, because it is going |

to be very tough to deal with a six-
month or a year's tour of duty,” she
said.

“After all, we have always asked
people to deal with that kind of
problem only in time of war. A round
trip to Mars would be even longer
(than Atkov’s 237 days),” she said.

A Mars round trip could take two :

to three years.

“But these are the kinds of prob-
lems we need to be dealing with, and
this is the kind of strategy we must
deal with,” she said.

“I think psycho-social support for
families on Earth will be one of the
most important factors for good
morale among future space crews on
long missions,” Santy said. “We are

actively interested in looking into |

this and working with families and
developing these kinds of family
support plans.”

Santy currently has applied for a |

research grant to study the problems
of spaceship crews on long flights
and their families on Earth.

In a news conference during his
Houston visit, Atkov had stated that
one of the primary problems that
man must overcome in long space
flights — and one that is often
overlooked — is the psychological
problem. The cosmonaut said it was
as important as two other priorities:
technical and physiological prob-

lems.

Atkov's record in space was bro-
ken last December by Cosmonaut
Yuri Romanenko, who spent 326 con-
tinuous days in space aboard the
Soviet space station Mir.

During his final weeks aboard the
spaceship, Romanenko spent some
time each day after his tasks were
concluded peering out of the port-
hole toward Earth. He was described
as moody and homesick.

Shortly before he returned to
Earth Dec. 29, Romanenko chastised
personnel in mission control, and the
day before he returned to Earth he
got into an argument with flight
controllers. He told them he felt they
were piling too many tasks on the
two-man crew.

Atkov told the Rice audience, in-
cluding astronaut Tammy Jernigan,
that there was no change of “statisti-

cal significance” in the bone struc- |

ture of Romanenko despite 326 days
living in weightlessness.

Soviet scientists have said pri-
vately that Romanenko suffered
about a 5 percent bone calcium loss

during his long flight. That compares |

to a 12 percent loss for Atkov on his
flight.

Atkov said Romanenko’s good

physical shape was due to his diet, |

but when asked for details of the diet
he refused to go any further. Instead,
Atkov credited Romanenko’'s well
being to Soviet “know-how.”

However, U.S. space scientists say
the Soviets apparently are using
some new drugs to combat calcium
loss in the bone structure. Roma-
nenko also exercised each day for
almost two hours, an essential safe-
guard during long flights to preclude
osteoporosis.




Sammy

the Space Probe

ICE'S Sammy (not Sammy the Owl, but
Sammy the space probe) is scheduled to
% this week.
~ Sammy 1 is the first of a series of four Rice
engineered probes to measure light and par-
ticle energy in airglow and aurorae. (Air-
glow and aurorae are admired by laymen as
heavenly illuminations visible at certain
times of the year.)
The 50-pound payload, designed and built
at Rice, will be lofted from a pad at Wallops
Island, Va., 100 miles into spacé.

Rice University has a $200,000 National °

- Aeronautics and Space Administration grant

to help finance the four rocket probes, the
first by any university in the Southwest.

Owlish Sammy |
To Leave the Pad

The experiments are being conducted by
the Space Science Dept., under the direction
of Dr. Brian J. O'Brien as part of his work |
on the Van Allen radiation belt. ]

The last three of the four Sammys will be
launched some time in February or March
from Fort Churchill, Canada. 'NASA’s own
Nike-Apache rockets will be the vehicle,

Sammy is expected to provide a valuable
educational tool for the development of space
research scientists and satellite engineers, Dr.
O'Brien predicts.

But some romantic. nonscientists are aghast
at the idea of Sammy tampering with any-
thing that lights up the heavens whether it
has measurable particles or not. n

o
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Scientific trio inspects broken geiger tube window.
From left are laboratory chief Curtis D. Laughlin, ,
Dr. Brian J. O'Brien, head of the Sammy probe |
series and David Cummings, graduate assistant. |

Yacuum crumbles face of geiger tube in |
. test simulating 100-mile-high altitudes. *




' Plotting energy curve is graduate student William K.
Sorenson who keeps a moon chart pasted on the wall,
N but is cautious (as the umbrella indicates) about the
| whole project.

— e XIS —— A S e e

PREE VRS

_.nmqn:.w assembler Roberta Nutt, right, talks over problem with Jane
girls work part-time in the Satellite Techniques Laboratory at Rice.

=

t Langston. Both
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To Head for

Scientists at Rice University,
iwhich established the nation’s
'ﬁrst space science department

year ago, will ship *Sammy
I,” their first space probe in-
trument package, to Goddard
Space Flight Center at Green-
elt, Md., Monday.

The Goddard test wiil be the

last checkout for the rocket-|

rne instruments before they
e sent to Wallops Island, Va.,
or the Jan. 14 launching.

“Sammy I,” named for the
ice mascot, will be the first

Rice Space Probe Package

fof four rocket-borne measure-

Test Monday

ments to be made of light and
particle energy in both airglow
and aurorae.

The probes are being con-
ducted in coordination with Na-|
tional Aeronautics and Space
Administration scientists and
are financed in large part by
a NASA §200,000 grant. Dr.
Brian J. O'Brien, Rice space
science professor, is directing|
the probe. |

It is the first major experi-|
ment to be conducted in spac
by a private university in
South or Sauthwesl

THE HOUSTON POST

Launch of Rice’s Sammy

!Spacecraft S

BETTY MacNABB
Staff Correspondent

WALLOPS ISLAND, Va —
Fourteen Texans landed on this
barren outer-barrier island in a
driving snow storm late Mon-
day afternoon. They are here
to observe the firing of the
\Rice University Space Probe,
which is scheduled at 11 PM
Tuesday, CST.

The weather may keep Sam-
my Space Rocket on the launch
pad, however. The National
Aeronautics and Space Admin-
istration imposes some weather
restrictions on rocket firings,
particularly wind, because of
the danger to nearby popula-
tion centers, including Wash-
J‘ington, DC.

Despite the 10-degree tem-
peratures with sleet and snow,
Sammy is ready to go. Curtis
Laughlin, Rice satellite tech-
niques laboratory chief, who
| has been here since Wednes-
day, said the Rice rocket
checked out A-OK in all depart-
ments,

“IT'S BEEN going amazing-
ly well,”” he said. “We're right
"on schedule, maybe a little a-
head, and there's a chance the
weather might clear up to-
[ night.”

He added, “We're very hap-
py, and they (the NASA scien-
tists) are very happy.”

Dave Cummings, a space
science graduate student from
Wichita Falls, was still out at
the launching area in the bitter
joold at 7 PM Monday. He was
‘making ground measurements
of airglow, to be measured
against the rocket data.

- THE PURPOSE of the shot
|is to ascertain if the airglow,
o P S R

TUESDAY, JANUARY 14, 1964

et for 11 PM

which is a light blanket around
the surface of the earth, is the
same thing as the aurora to be
found near the Arctic Circle.

W. S. Carey, electronics com-
munication engineer, and Bob
LaQuey, Houston's student a
sistant engineer, are the other
two members of the Rice Uni-
versity team who are directly
involved with the firing of the
Sammy rocket.,

The Nike-Apache nose cnne.l
which was modified in the Rice
|space laboratories to accomo-|
date the Sammy payload, ar-
rived on Friday and also
checked out perfectly.

THE BAMMY payload was
“married’’ to the booster roc-
ket Monday afternoon in a fi-
nal check that was somewhat
hampered by the 40-mile-per-
hour wind gusts and blinding
snow, Laughlin said.

The Sammy contains a pho-
tometer which will measure
airglow emission, along with a
background detector, which
will subtract starlight; a pair
of low-energy particle detectors
and geiger counters, which will
measure higher energy radia-
fion from the particles; and
two magnetometers, which will
provide aspect or orientation
on the magnetic fields.

The probe also will measure
space temperatures up to the
rocket's 100-mile zenith. It will
be audible at the launch site
through twe low-frequency tel-
metry channels.

The Sammy is expected to
record data and feed it to the
space center control stations
for about four minutes before
the rocket bums up on reentry
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Rice Observers To See

Sammy Rocket Firing _

the HOUSTON CHRONICLE

By BETTY MacNABB

A planeload of Rice Univer-
sity observers, and newsmen,
will leave the Houston Interna-
tional Airport at 10 AM Mon-
day to see the first Sammy
Space Rocket, named for the
Rice owl, fired at Wallops Is-
land, Va, _ \

The rocket payload was de-

;of Towa, the University of Mary-

land, and the Johns Hopkins Uni4
versity. _

The Rice rocket will be the/
third “Sam” fired from thel
base, World - famous Sam and'
Miss Sam, the two Rhesus mon-
keys from Balcones Laboratory
m Austin who preceded the hu-!
man astronauts into space, also|

veloped in the university’s space

laboratories by scientists and

were fired from Wallops Island.

e

The space science students

students working under the di-who worked on the probe and
rection of Dr Brian J. O'Brien. the engineers and professors who
‘He received a+$200,000 grant were unable to make the ftrip|
from the National Aeronautics will be waiting for news of the
and Science Administration to firing at the Rice Student Cen-
develop it. ter. A radio hookup to the launch
IT IS THE FIRST time a pay- site will broadcast news of the!
load has been developed by a probe’s flight to the student cen-
Southern or Southwestern ‘uni- ter lobby. .
versity. Four of the Sammy The Wallops Island station,
rockets will be fired 100 miles some 40 miles southeast of Sal-
into space to study the airglow isbury, Md, and 60 miles south-

and aurorae.

The rocket instrumentation

package left Houston last Mon-
day en route to Goddard Space
Center in Maryland, for final
checks by NASA and Rice scien-|
tists. Curtis Laughlin, satellite
techniques laboratory  chief,
W. A. Carey, satellite commu-
mnications engineer, and Bob La-
Quey, a student assistant, ac-
‘companied it. '
. Ramon Trachta, design engi-
meer for the probe, left Wednes-
day with the Nike-Apache nose
cone which had been modified
on the campus 1o accommaodate
the payload.

Howard A. Thompson, direc-
tor of development, Lee Estes,
public relations assistant, Mar-
jorie Menefee, editor of the
Rice alumni magazine, and Dick
Kenyon, university photograph-

er, will be among the observ-|

ers leaving Monday morning,
RAY GOODWIN will. pilot the
Cameron Iron Works’ twin en-
gine jet loaned to Rice for the
trip. Dr Edward F. Becht, man-
ager of Cameron’s melting
division, will be a passenger,
along with writers for the Hous-

cast of the Goddard Space Cen-|
ter, was formerly the QFQL
teague Naval Air Station.

THE ISLAND IS about five
miles long and about o:?wms_
mile wide at its widest point.!
It was named for John Wallop,|
a 17th Century Virginia survey-!
or.” : !
Wallops Station is not a new

space facility. A launch site was

established there in 1945 by the
Langley Research Center, a field|
station of NASA’s predecessor,
agency. \

Since 1945 more than 5,000 u.m-—
search vehicles have been fired|
there on rocket boosters rang-|
ing from one to seven stages!
in size. About 300 experiments
are sent aloft each year for
scientists and engineers in lab-
cratories and research centers
‘all over the try.

FIVE ER universities
have sent up rockets at Wallops.
They are the University of Mich-
igan, the University of New

Hampshire, the State University

fon, Austin and Dallas news|
media and the World Book En-
cvelopedia. . a

Storm .z..:
Improve Rice
Space Shot

_ i [y
| BY WARREN BURKETT
Chronicle Science Reporter

Wallops Island, Va.—Winter’s
worst storm on the East Coast
may give Rice University a
helping hand in its first space
shot, scheduled here tonight.

.OE.:m D. Laughlin, chief of
Rice’s satellite techniques lab-|
oratory, said instruments in the,
50-pound payload would give a
clear signal if chilled. _

“Cold weather will help us,”|
Laughlin said. : .

A main purpose of Rice’s first

“Sammy’* shot is to measure
ithe light and electrical energy
in the night airglow with four
‘photo multipliers in the rocket’s
‘nose cone,

' The multipliers will amplify
this energy and change it to a
signal broadcast back to the
‘main tracking station.

Laughlin said the photo multi-
ipliers will work better when
|cold. _

' Rice’s launch rocket is a 22-
foot Nike-Apache capable of
reaching nearly 100 miles,

. The Rice experiment seeks to
find out if the so-called airglow
1s a permanent aurora similar
ito the Northern Lights or a dif-
ferent physical phenomenon.
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TO BE LAUNCHED JAN 14

~ Rice’s “Sammy’ Spacecraf-r

ey

On Way to Maryland Center

B’} BETTY MacNABB

moon on a jet; headed for G od-|shot.
«dard Space Center in Maryland.

Jauncher at midnight Tuesday, for the occasion.
‘Jan 14.

‘honal Aeronautice and Space|ter.
{Administration experts make

in, satellite techniques labora-|der the NASA program.
itories chief; W. A, Carey, satel-
Jite communications enginee'r

ant’ electronies engineer.
R‘AHON

fdate the Sammy payload. period.
} Dr Brian J. O'Brien, the Rice Dozens of Rice University
|space science professor who re- C—

from Houston, Austin, and Dal-I‘space profess
The first Sammy Space Probe|las, will go to (.odda;d Space worked throu
deft Houston late Monday after- Center to observe the historic

THEY WILL leave at 10 AM
i The 50-pound instrument pack-|Monday on a Cameron Iron
\age will be fired 100 miles into| Works' twin-engine ¥-27 prop-jet
space from a Nike-Apace rocket|Plane loaned to Rice University

The actual firing will take
i Three Rice University elec-|Place on lonely Wallops Island,

tronies specialists accompanied'Va, about 60 miles south and
ithe package, and will help Na-|east of the Goddard Space Cen-

Sammy I will be the first
al‘checks on its instrumen-|space probe fired by a Southern
tion. They are Curtis Laugh-|/,r Southwestern university un-

THREE OR possibly four oth-
! ther Sammy Space Rockets will
and Bob LaQuey, student assist-{be fired during the dark of the
moon in successive months, all
i TRACHTA, design{from ¥ort Churchill, Canada,
engineer for the probe, willjwhere a joint United States-Can-
jleave Wednesday with the Nike-|ada space research center is Jo-
Apache nose cone, which was cated. The second Sammy will
*rnq}dtf' ed at Rice to accommo- be fired during the Feb 15~22E

ceived a $200,000 grant from

ASA to direct a space probe
research project involving study
of the airglow and aurorae, will
Inot see the first Sammy fired.
{He will be lecturing in Cali-
| fornia,

However, another planeload of
Rice observet‘s. along with 16
(sciénce editors and . reporters|

or's “and studenﬂ
ghout the Christ-
mas-New Year's holiday period
to comﬁete Sammy. a spokes-
man said. From Thursday
through Sunday, as they put the
finishing touches on the delicate
instruments, the space enthus-
iasts worked day and night,
'many of them catnapping in the
laboratory.

“It was a pretty bleary-eyed
crew that placed Sammy in
that wooden crate on Sunday
night,”” the spokesman said. '

MOST OF THE students who
'worked on the space probe will
remain behind in Houston, and,
will be anxiously waiting for
news of the success or failure
of the probe.

Included will be Michael Tri-
chell of Shreveport; David Cri-
well of Rhome; Henry Goldwire
of In'ving; and David Cummings
of Wichita Falls. All graduate
.engineering studenis, they de-

ﬁ? and fabricated four in-

ents included in the probe.
[ o girls who assembled the
instruments from the engineer-
ling blueprints, Janet Langston
'of Dallas and Roberta Nutt of
Orange, also will remain atj
|Rice waiting for the news.
SAMMY'’S PAYLOAD includes
Geiger counters, telephotome-
ters, and other highly sensitive
electronics equipment which will |
study the airglow and aurorae|

Bl

SAMMY

Continned ¥rom Page o

[rdm about 40 miles on up |
the 100-mile zenith. The ohject
is to determine if they are the
r entirely different,
henomena o

['.1r‘ Sammy will attain a speed

ol = it 4.080 101 im., per henr
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ape.
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" RICE ROCKET IS CRATED FOR SHIPMENT
Prof Ramon Trachta and Jim Godwin Load It Carefully

Ao

SAMMY SPACE wonmsa_.m “NERVOUS_SYSTEM” IS WIRED IN PLACE
up;.wg%:?r.n;:_ar%_,Eme.;_.z._m%m_dmaig?wag o
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ﬁdiéj aunches Sammy'ﬁ
-}R()cket; Results Unclear

ly BETTY MacNABB earth except for the area
POST STAFF CORRESPONDENT |ayound the poles. Dr Brian J.
WALLOPS ISLAND SPACE|Q'Brien, the Rice scientist who
STATION, Va — Rice Univer-ireceived a $200,000 grant from
sity's Sammy space rocket/NASA to develop the Sammy,
cleared the launching pad at|said that the airglow differs es-
8:31 PM CST Tuesday after a|sentially from the Aurora Bo-

half-hour delay caused by alrealis.

malfunction in the payload cir-
‘cuits, g g
| The rocket probe flight was
successful, but left something tol
|be desired, Rice scientists saidi
later.

TWO SODIUM-TRAIL rockets|
designed to study weather pat-
terns in this blizzard area and

a Navy Research League Jave-
lin rocket were cancelled earl-

ier.” Two later rocket shoots|

scheduled before daybreak also
lwere cancelled.

Curtis Laughlin, Rice satellite|
technigues Taboratory chief,
said: “As nearly as we could
tell, the payload functioned nor-
mally, It is too early to give an
indication as to what we
learned."’ .

Robert Jones, National Aero-
nautics and Space Administra-
tion project director, said that
the Rice rocket achieved a 1
er-than-expected apogee of 295,-
000 feet, or 56 statute miles,
which it reached in only two
minutes and 30 seconds,
| IMPACT OCURRED five
minutes and four seconds after
launching at a spot in the At-
lantic Ocean 74 miles southeast
of the launching site.

i
.
!

LAUGHLIN SAID that he
would like to repeat the.experi-
ment here at Wallops Island be-
fore proceeding to an investiga-
tion of the aurora, or northern,
lights, |

He said, however, that it will
be a month or two before the
scientists can determine what
information recorded by Sammy}
is usable,

Sammy space rocket was ex-,
pected to provide a ‘““definitive
answer'' to a highly controver-!
sial theory on space phenomena,!
a Rice University space expertl
said earlier Tuesday.

DAVID CUMINGS, 22, a]
graduate physicist from Wichita
Falls, who acted as on-the-scenei
‘handyman during the launching
of the first Sammy payload
briefed 14 Texas newsmen late:
Tuesday afternoon. |
. Sammy wag designed to study;
‘airglow, a blanket of weak:
radiation which covers _the

\Jones said the rocket began
“coning’ shortly after take off|
— meani spun like a fop.|
This kept the rocket from reach-!
ing the height expected of it,
80 to 100 miles.

The second stage of the rock-
et, the Apache, fired late. Ob-
servers saw the first stage
ignite and there was a percept-
ible pause before the flare of
the second stage.




, RICE SCIENTISTS AND PAYLOAD CONTAINER FOR SPACE RESEARCH
-+ —maliiom Left Are Ramon Trachta, Ourtis D. Laughlin and W, §, Sexey Carey |
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Rice Rocket Wabbles
Low Into Airglow /-

BY WARREN BURKETT,

Chranicle Science Reporter

Wonld Like Repeat
“We would like to repeat the
axneriment,” said Laughlin
Rice’s rocketeers want to find
out if the faint glow in the night

tmown as the a‘rglow Tuesda;

night, but what it sn'ffed ou'
Wallops Island, Va.—Rice Uni-|will not be known until data is

versity's first rocket poked its|analyzed.

cold nose into the luminescence

[ The success, if any, was quali-
fied. /
Rice's instruments, built at the|
university, apparently worked
‘perfectly. They radioed back a
strong signal throughout the five!
m'nutes and four seconds of
flight, trackers said, r
However, the two-stage Nike-
Anache recet cerred the in-
‘mmen's = ¢ 88 ml~s high.
s was Yherciy 'n fhe a'r-
¥ said Crris Tovdhing
2o of the sa <lit'2 lateratery,
Landzd at Sea
Laughl'n expecled the rocke’

to carry the payload more than
180 miles, passing completely,
through the glowing layer of
sky. The instruments landed 74j
miles out to sea. {

The rocket fired at 8:31 p.m.,
Houston time. Robert Long,
(NASA launch d'rector, said the|
low altitude apparently was
~aused by two failures. The sec-
.ond stage did not ignite as soon
as expected, he said. Also, the
{rocket began to ‘“‘cone” or wob-
ble during flight.

Five other shots scheduled
here Tuesday were canceled by!
weather conditions and instru-
ment troubles. Rice’s only hint!
of instrument trouble corrected
itself, Laughlin said, delaying|
the countdown only 30 minutes.
Lord said there was no indica-
tion of rocket troubles during
the countdown. 4

sky is a permanent aurora or if
it is caused by some other phys-
ical process. Rice has three|
more shots scheduled for Ft.
Churchill, Canada, in February.
These will be fired through the
northern lights passing directly
over the launching site.

The “Sammy Series,” named
after the school’s owl mascot.
are financed by a $200,000 NASA'
‘arant to the year-old space de-|
martment.

Designed by Students

. Sammy 1 was designed to
imeasure light and particle en-
Fergy in the airglow over Wal-
lops Island. Later Sammy will
itake similar measurements in
the aurora over Ft. Churchill.
| Graduate science and engi-/
neering students at Rice de-|
'sioned and fabricated the ex-|
periments. Three girl students
‘assembled the electronic cir-
¢uits. The entire program is a
first. for Rice.

“In a few months,” said Dr.
‘Alexander Dessler, head of the
Rice space science department.
“we have developed a small
(zroun of scient’s's and engineers
{who soon will ba very valuable
additions to the nation’s space
i effort.” |




5th Sammy

N’ f/:u
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Rlcg Scientists Declde January 26, 1964

R.lce versily space scien-
tists will have to fire five Sam-
my Space Probes instead of
‘four to get the data they need
'on airglow and aurorae.

The fifth probe is needed be-
cause the Nike-Apache booster
rocket, fired by National Aeron-
autics and Space Administra-
tion Technicians at Wallops Is-
land, Va, Jan 14, failed to func-
tion pmperly. :

THE SAMMY PROBE func-
itioned perfectly throughout, but
it simply was not hurled as far
into space as it should have
been, Rice spokesmen said. The
second staze of the booster
rocket, the Apache section,
failed to ignite until 24 seconds
after the first or Nike, and it
sent a payload into a spinning
movement which slowed its
flight. .

After studying the prelim-
inary data sheets from the
Sammy instruments, Dr Brian
J. O'Brien, the Rice scientist
who received a $200,000 NASA
grant for the experimental
space probes, said the nose cone
|was detached at the proper al-
ltitude of 140,000 feet by three
Ford valve lifter springs.

HOWEVER, THE first Sammy
‘achieved an altitude of only
1295,000 feet or 56 statute miles,
instead of the hoped-for mini-

|

The failure of the first space
probe to gather the needed data
on airglow means that the auro-
rae probes from Fort Churchill, |
Canada, will have to be fired in
rapid succession early in
March, since the maximum twi-|
light of the winter solstice will
soon be over.

DR O'BRIEN's purpose in fir-
ing the rocket series is to de-
termine whether or not the air-
glow and the aurorae (Northern,
lights) are the same or two
different s pace phenomena.
Some scientists believe the air-
glow in more southerly lati-
tudes is merely a weak perma-|
nent belt of aurora; O'Brien
believes they are qulle dlffer-
ent.

The Rice scientist, who was
chief physicist of the first Aus-|
tralian Antarctic Expedmon|
prior to coming to the Umted
States, conducted a series o{
space probe experiments con—i
nected with the Van Allen radi-
ation belt while a member of
the faculty of the State Univer-|
sity of Iowa.

He hopes to direct a future
Riee University space experi-
mental project involving an or-
‘bital satellite.

mum height of 432,000 feet—
‘82 miles. That distance would®
thave taken the probe all the;
way through the prime a:rg]owf
‘belt, which extends from 50 to
'82 miles above the earth's sur-|
face.
| Because the spinning motion
'of the payload exerted a drag
jon it similar to gravity, the|
probe stayed in space only five
minutes and four seconds, he
said. |
THE PROBE'S second objec
tive, that of training for the
|space science students, was ac-
|complished successfully, Dr
(O'Briegdsaidl. > . - 0

the HOUSTON CHRONICLE
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EXTRA SAMMY SPACE PROBE ™
SET FOR MARCH BY RICE U. "/

An extra Sammy Space Probe will be fired because the
gﬁ: Sanrg:;ndgd sl&otta.lan 14 lfaﬂed to rise high enough to
er ata on ow and aurorae
weak booster rocket. i SR
Dr. Brian J. O’Brien, Rice University space scientist with
;a NASA grant, said the first Sammy climbed to only
1295000 feet, or 137,000 feet short of moving completely
I}tl'nrt)ugh the prime alrglow belt.
: Now, five Sammys instead of four must be fired in rapid
succession from Fort Churchill, Canada, early in March.
. Purpose of the probes, said Dr. O’Brien, is fo determine
twhether the airglow and the aurerae (Northern lights) are
«one and the same spdce phenomena. J
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CANADIAN MISSILE SUCCESS

:

Chronicle News Services

_Fort Churchill, Manitoba—Rice
(University rocketmen sent a
Sammy II rocket through the
theart of a shimmering aurora
borealis here early this morn-
iing.

. Curtis Laughlin, head of the
mws_mno Techniques Laboratory
at Rice, said both the instru-

Apache rocket performed suc-
cessfully.

The instruments went through
the brightest part of the north-
ern lights as they passed over
this Canadian rocket range on
the edge of Hudson's Bay, Can-
ada.

The third “Sammy” rocket is

ment package and the Nike-

" Rice Rocketmen Fire Sammy n

tonight if weather conditions per-
mit.

Sammy II was postponed 48
hours because of a 60-m.p.h.
blizzard that swept across the
Manitoba v_uﬁﬁ....gw wun

Dr. B. J. O’Brien, head of the
$200,000 Rice-NASA experiment,
wants to see if there’s any con-
nection between the auroras and
the Van Allen radiation belts.
Today’s shot penetrated the
aurora at about 65 miles up and

starting the fall back to earth

197 seconds after blast-off.
Assisting Laughlin in the shot

and recording information from

Monday, N _
Instruments in the rocket nose

cone are designed to measure

the light, radiation and electric-

scheduled for firing at midnight

ity that exists in the auroras.

the payload’s radios were m.n_mn,..
Carey, instrumentation engineer,
and students David Criswell, Da<"
vid Reasoner and Mickey Tri-,
chel.

v »

flew up to about 85 miles before

‘Weather Delays Rice Rocket Shot'

Fort Churchill, Canada—Snow
and overcast skies today caused

postponement of Rice Univer-|tonight.
sity’s rocket probe into the|
northern- lights until midnight of Hudson Bay and the Arctic

Fort Churchill, on the fringe

Circle, was chosen as the site!
of Rice's second rocket attempt
to explore the northern lights.
The first one in January at
{Wallops Island, Va. failed to
|reach a maximum altitude be-
cause of a faulty rocket. .
{ Students of the space science
|department hope to fire an in-
strumented nose cone through
three of the light areas of the
|aurora horealis.
| One purpose is to determine
-if the northern lights are con-
tnected with the radiation belt
in_the Earth’s magnetic field.
| If the rocket is fired tonight
|two other Nike-Apache rockets
will be fired before Easter,
{said Curtis Laughlin, héad off
‘the Rice Satellite Techrology
{ Laboratory. Y




Rice Rocket
Team fo Make
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Canada Test

. Rice University’s rocket men
theaded today for Fort Churchill,
Canada, and their second try at
probing Earth’s upper atmo-
sphere.

i Fort Churchill lies in the ozne
lof the Northern Lights, on the
iArctic Circle near Hudson’s
Bay. '

The Space Science Depart-
ment students will attempt to
fire an instrumented nose cone
(through three of the shimmering
'light displays.

Radiation Check

They want to find out if the
{Northern Lights are associated
with the belts of radiation
frapped in the Earth’s magnetic
field. The field is strongest at
the Earth’s poles where the so-
called lines of the magnetic
force bend down to Earth. -

Curtis Laughlin, head of the
Rice Satellite Technology Lab-
oratory, said the first rocket
would be launched Sunday night
or Monday night. The other two
Nike-Apache rockets will be
fired before Easter, he said.

Laughlin was flying to Fort,
Churchill, a United States-Can-|
\adian firing range, from Wash-
\ington. Graduate students Henry
'Goldwire and David Reasoner
iwere to join him there, leaving
from Houston.

1st Shot Failed .

W. A. Carey, head of the lab’s
communications section, and
student David Criswell were
driving to Winnipeg, Manitoba,
'where they will catch a plane
for Fort Chi ;

The lab’s first shot, last Jan-|
uary, failed fo reach the maxi-
mum,, altifude . because of &
faulty rocket. *The shot  took?
place at Wallop’s Island, Va.

The experiments are finan
by a NASA grant. !

Rice May Get
§3 Million
For Satellites

BY WARREN BURKETT

Chronicle Science Writer
Copyright,1964, The Houston Chronicle

- Washington — The space

agency is considering a grant 'of!
about $3 million to Rice Uni-
versity to build and track two
large scientific satellites.
Agency oificials here have
been conferring with rcpresenta-
tives of Rice’s space science
department on details of the
grant, °
~ Money for the project is con
‘tained in the fiscal 1965 budget
under consideration by Con-
gress. Approval may come with-
in six months, ;

Rice graduate students will

build the satellites under the di-}
'professor of space science, this
fall will spend several months|
at the University of Sydney.

I The satellites likely will be|

rection of scientists and engi-
neers. at Rice’s Satellite Tech-
riiques Laboratory.

named “Owl I’ and “Owl IL.”
‘An owl is_the school mascot. The
first satellite should be in orbit
‘a year after approval of the
grant.

{providing the rest. -

" The project also calls for con-
truction of tracking stations
here and in Australia.

| One station will be located in

the $2.7 million space sciences{
building to be built this winter
at Rice University..The build-
ing was finance%m $1.6 mil-
lion in NASA , With Rice
The other tracking station will
be almost diametrically oppo-
site Rice University on a line
drawn through the Earth. The
University of Sydney may con-
struct the station.
Dr. Brian J. O’Brien, Rice

Each satellite will weigh sev-
eral hundred pounds. The
space agency plans to launch
them from Cape Kennedy.

Instruments on the satellites
will cover a variety of experi-

- Several National Aeronautics\ments, such as radiation belts

‘and Space Administration of-

around Earth and the effects of

ficials flew to Houston from|Earth’s magnetic field upon the
Washington last week to discuss|electrified particles and radio-
the project and inspect Rice fa<{active materials thrown toward
pilities. - ~\Earth from thg, Sun. .. .

the HOUSTON CHRONICLE
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Rice fo Erect
$2.4 Million

—
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S Space Cenfer
! NASA to Share
-~ Cost of Building
. For Joint Lab
m“ See picture Section 1, Page 24 1o JoinNine Units ™ ]
ra — e P | A $2.4 million space science _ Dr. Franz Brotzen, dean of
ol v>nm wcﬁhoﬁ g and technology laboratory will engineering and chairman of the
z~ nm M ﬂ N A 2‘ H.F‘ OZ M g l built on the Rice University committee on interdepartment-|
2 ; RO ; _ %Mnﬁsm. ; al research programs, says the|
: RS US. Rep. Albert Thomas of new building will permit cen
‘Houston said the National Aero- ‘tralization of work on space-
nautic Space Administration [related projects. -
(NASA) will bear $1.6 million of | . Such work is now being done
ithe cost. Rice will pay $800,000.

| in nine separale departments
. Rice president, Kenneth 8. ‘on the campus. @uﬁ. _
{Pitzer, hailed the “‘partnership ' ‘Besides offices and confer-,
between NASA and the univer-| ence rooms, the building will

sity.” f [house - research facilities for
* The building will house the re- ‘‘geomagnetic, gas reaction
cently established space science| cross section measurement and
department and other zbm?‘ mass spectrometry, ionosound,
-Sponsored research projects at| lunar and planetary surfaces
¥ LG AR i ¥ | _Emm_ Congressman Thomas and meteoritics experiments,”
: . : aid, ( %
This is an architect’s drawing of the Space  and mwammmhw .nﬂoc,wm_,wﬁma Muwwcmmﬁm Wuﬂwm f s Ready in Two Years | m Mﬁm E.mu_m..rwgp:su. nﬁﬂww&n_g ifi
il e o e < e St b by ey W (b | | Comicion vy b8, compue o

P 0 i _mSSEm_& in early 1966, Pitzer
 building will_be jointly financed by NASA  Story, Page 1). L o o 'said. .
Ty NS — e — i THe architectural firm of
George Pierce-Abe] B. Pierce, |
Houston, has been hired to draw
the plans. The style will be cony

temporary.,

The EF&HN will be _Sa&_
‘north of Geology and Biol-
togy buildings near Rice Blvd.,|
and the Kent St. entrance to the!
' campus.
| It will bave three floors and,
(@ deep basement with 57,030,
square feet of usable space.
| The basement will include a
machine shop and low-level
iradiation laboratories. _
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NSF Will Finance Natural
Hydromagnetic Studies

Rice University has received a grant of $160,000 from |
the National Science Foundation to support a three-year |
study of the “Natural Hydromagnetic Wave Spectrum.”

Professor Alexander J. Dessler, Chairman of the Space.
Science Department, will direct the research on the proj- |
ect designed to investigate the possible effects of hydro- |
magnetic waves in the magnetsphere. |

Dr. Dessler, a specialist in hydromagnetic wave re- |
search, is the author of papers on “lonospheric Heating
by Hydromagnetic Waves” and “Upper Atmosphere Den-
sity Variations Due to Hydromagnetic Heating.” ‘

Rice University is in the process of establishing a geo-
magnetic observatory near Houston to obtain information |
on the primary hydromagnetic wave spectrum and to |
determine what effect, if any, that local geologic forma-
tions might have on the hydromagnetic signals recorded
at the earth’s surface. Houston is located near enough |
to the Gulf of Mexico to measure the effects of the elec- ;
trical conductivity of that body of water on the signals |
received at the observatory.

The immediate value of the studies lies in the fact that
it is now generally accepted that hydromagnetic waves
are generated by the impact of solar plasma on the geo-
‘magnetic field around the earth and that the energy de- |
posited in the ionosphere by the hydromagnetic waves |
may produce significant geophysical effects due to atmos- |
pheric heating. i

Two research assistants, William Sorenson and Wade L. |
Craddock, will assemble, equip, operate the observatory, |
and reduce the data which they obtain, Dr. Dessler said.

It is expected that the Rice micropulsation observatory |
will cooperate with the geomagnetic micropulsation
measurement program directed by Dr. J. Hertzler at the
Lamont Geological Observatory in New York so that the
detailed local data and the information received from |
Lamont may be used to establish patterns which will ap-
ply over a large geographic area, Dr. Dessler said. .

Through the establishment of the Rice obsetvatory
valuable measurements necessary to understand the true
efficiency of the hydromagnetic heating mechanism may |
[be obtained, Dr. Dessler said.
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Fifth ‘Sammy Shoot’ Set
At Wallops in Early July

Early next month the Space Science Department plans
to complete the final rocket firing in the current “Sammy
Series” of space probes.

The series, named after the Rice owl mascot, was fi-|
nanced by a $200,000 grant from the National Aeronau-
tics and Space Administration in Washington.

Four of the five rocket probes into the upper air have
already been completed and have obtained a considerable
amount of data on “Aurorae and Airglow.” The first shot
was launched from NASA rocket launch sites at Wallops |
Island, Virginia, and next three from the joint American-|
Canadian research facility at Fort Churchill, Canada. The |
fifth shot which is scheduled for early July will be|
launched from Wallops Island. !

Dr. Brian J. O'Brien, Professor of Space Science and |
principal investigator on the project, is measuring light
and particle energy in both airglow and aurorae in orderf
to study their causes. His research may finally determine|
if airglow is really a weak permanent aurora or an entire—!
ly different and independent space phenomenon.

The instrument-laden payloads for the space probes,
were designed, constructed, and tested in the Satellite|

. Techniques Laboratory on the campus before going to|
Goddard Space Flight Center for a NASA pre- launch
checkout.

Instrument packages made at Rice were mated to the |
NASA Nike-Apache rocket for the space shots. '

The series so far has met several important objectives:
It is the first group of probes to obtain simultaneous
definitive measurements of light and particle energy in
airglow, and the design and construction of the in-l
strument system has provided a valuable educational;
vehicle for the development of space research scientists|
and satellite engineers.

A well-coordinated team of graduate students, ::pact-:-l
.science faculty and satellite techniques laboratory staff|
imembers have gained valuable experience in rocketry
‘which will prepare them for more extensive work on!
space investigations with Rice satellites. |
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'STORMS AFAR

Deep in Piney Woods, Rice’s geomagnetic

M observatory picks up news from

93 million miles away

By BLAIR JUSTICE

Z Post Science Editor
' Housfon now has in operation a new
| observatory that detects the effects of
| storms originating 93 million miles away.

These storms bring huge waves hun-
dreds of miles long. But few people

. here, outside of those in the Space Sci-

| ence Department at Rice University,
even know when such a storm is going
on.

| SATELUITES, hundreds and thou-

._ sands o miles out in space, know it be-
cause the waves may cause the craft
to lose altitude.

Deep in the piney woods of New
Caney, 35 miles northeast of Houston,

. the geomagnetic observatory is now set
up to record the full effects of these
storms.

| It began this month making a min-
ute-by-minute profile of activity, and

| relaying the data to Rice for study and
| analysis.

The storms it will give evidence of are
| those originating on the sun. They are
{ called solar flares. Among many other

things, the flares produce magnetic
storms — disturbances in the invisible
lines of magnetism that surround the
earth.

WHEN THE EARTH'S magnetic field
gets disturbed — or in any way varies—
a sensing device at Rice's magnetic ob-

. servatory picks up the variation.

So sensifive is the rubidium magnetom-
eter that the fence that encloses it in
dense forest had to be erected without

. nails. Any nails would have caused

' small variations in the magnetic field
detected by the sensing head.

DR ALEXANDER J. DESSLER, head
of Rice's Space Science Department,

picked a site about as remote as you
can get and still be within 35 miles of
Houston.

Traffic, telephone wires, power lines
— all show up as reflections on the
magnetic field recording device if they
are around.

ABOUT THE ONLY things around the
observatory site are a few cattle and
armadillos — plus the waves associated
with magnetic storms.

These are called hydromagnetic
waves. Some authorities call them mag-
netohydrodynamic waves (MHD for
short) since they seem to produce effects
in the magnetosphere, or upper iono-
sphere, which is the area that starts
some 100 miles out in space.

In any event, they seem to be behind
a heating effect out there that may
account for the increased drag that sat-
ellites seem to pick up when solar
storms occur. The drag causes the sai-
ellites to lose some altitude.

“THE QUESTION THAT we're try-
ing to"answer,” Dr Dessler says, “is
this: Is there enough energy — in the
form of hydromagnetic waves oceurring
during magnetic storms — to account
for the increased satellite drag?”

Bill Sorenson, 23-year-old gradu-
ate student, is carrying on the work at
the observatory. The National Science
Foundation has granted Dr Dessler $160,-
000 to direct the research, which is focus-
ing on hydromagnetic waves of a cer-
tain length (200 miles) and frequency
(1 cycle per second). .

SORENSON A FEW DAYS AGO was
asked to show the small observatory off
to Susan Jones, a 16-year-old Lamar
High School junior who is taking cur-

EXPLAINING THE EFFECT OF IT ALL
* Dr Dessler sees a lot of heating upstairs — 7

riculum-enrichment courses this summer
at Rice.

“How does it work?” she asked.

“Well,” Sorenson replied, ‘“‘this rubid-
jum magnetometer sensing head detects
variations in the earth’'s magnetic field.
Some of these oceur when hydromag-
netic waves are present during mag-
netic storms."

“Oh," Susan said.

THE OBSERVATORY includes a one-
room hut that houses power supply
equipment for the sensing device and
the transmitting of data — by telephone
line — back to the Satellite Techniques
Laboratory on the Rice campus. There,
tracings are made of the magnetic field
variations. Soon a computer will be

—Rica University Phote

hooked up to the system so that more
direct analysis can be made of the mag-
netic activity.

It is known that when MHD waves
start streaming -into the jonosphere—or
any charged gas—they don't act like light
waves, which pass right through without
effect. They seem to try to pull the
charged gas both sideways and toward
earth,

A LOT OF “SCRAPING and grind-
ing" goes on between atoms, with heat
and frietion the result. Or, at least,
that's what Dr Dessler and Sorenson
think may be going on up there.

The observatory out among the lone-
some pines will help tell if they are right. .
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5 PROBES BY RICE TEAM

_ Airglow, Aurora of Different

Orlo‘m, Sammy Tests Reveal

By BLAIR JUSTICE

. Post Sclence Editor
i .Sammy has spoken: Air-
glow is not caused by the
‘same thing as aurora.
| 2 The results of five Sammy
probes were announced Tues-
day afternoon at Rice Uni-
versity with the conclusion
. that once and for all the the-
ary has been laid to rest that
t@irglow and aurora are from
’tife same origin.

+AIRGLOW IS the very faint
rlight high in the sky that
.makes it possible to see the
;eutlihe of your hand no mat-

ter how dark the night.

Aurora is a much brighter
light that streaks and dances
across the night sky for those
living far enough mnorth or
south to see it. In Canada
and northern regions, it's
known as the Northern Lights.
In the opposite direction it
goes by the name of Southern
Lights.

The character that probed
both the airglow and aurora
was named Sammy, a 60-
pound package of instruments
attached to a Nike - Apache
rocket. It made five ftrips
into space at alfitudes up to
100 miles.

SCIENTISTS and graduate
students who assembled Sam-
my’s payload were the onés
who interpreted the data sent
back from the instruments
aboard. They work under Dr
Brian J. O'Brien at Rice's
Satellite Techniques Labora-
tory in the Space Science De-
partment. NASA put up $260,-
000 for the Sammy series.

Though results of the experi-
ment did not suggest what

| does cause airglow, scientists
[ -now know what doesn't cause

it.

Aurora originates when elec-
trons come charging in from
deep in space and hit oxygen

| and nitrogen atoms floating

around in the upper atmos-

| phere. The outer electrons of

\ bombardment is not what

!
-

the atoms get all excited

from the interaction and dis- ;_

charge their excess energy by
giving off light.

NOW WHAT Dr O’Brien
and his team proved is that
particle — that is, electron—

causes airglow.

They used three methods to
come o the same conclusion.
One was to count, by way of
instruments aboard Sammy,
the number of electrons in the |
airglow off the East Coast. |
The last Sammy was fired §
July 9 from Wallops Island, |
Va, and reached an altitude |
just over 100 miles, |

‘“There weren’'t enough par-
ticles around to account for
airglow,” Dr O’Brien said.

This conclusion was checked
two othér ways and the elec-
tron bombardment theory for
airglow was discarded.

THREE OTHER Sammys
probed aurora, having been |
fired March 18, 20 and 23,
1964 from Fort Churchill,
Canada. From firings at both
drawn and midnight, Sammy
was able to show that the
energy of electrons coming|
into the atmosphere to cause
aurora is considerably less
than that of electrons frapped
in the Van Allen Belt.

The Van Allen Belt, consist-|
Ing of radiation following the
lines of the earth’s magnetic
field, has been associated with
aurora. One theory was that
particles “leaked” out of the
belt into the atmosphere,
causing aurora. Dr O’Brien
said this theory has been dis-
counted.

No one at this time knows'
where the electrons come:
from that cause aurgra. And!

instead of aurora being|
caused by Van Allen Belt|
radiation, it may be that the,
Van Allen radiation is the ef-
fect of some “mecbanism"l.
that causes aurora. At least,
that possibility was suggested |
by Dr O'Brien Tuesday.
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RICE PAYLOAD LAUNCHED FROM WALLOPS

NASA launched an airglow experiment for Rice Univer-
sity from Wallops Island July 9.

This was the fifth in a series of firings to measure and
study the nature and causes of aurorae and airglow in the
night sky during the dark of the moon--phenomena which
are as yet little understood. The first in the series was
sent aloft from Wallops Island on the night of January 14,
1964. The other three tests were launched from the Church-
ill Research Range in Canada. Data obtained at the two
locations will be analyzed, compared, and interpreted by
Rice University’s Space Science Department in Houston.

Instrumentation in the 65-pound payload was designed |
and built by professors and students in the University’s
Space Science Department, which was created in January
1963. This series marked Rice’s first venture into space,
under a NASA grant. Dr. Brian J, O’Brien, Rice Univer-
sity, is the Project Scientist and C, D. Laughlin, also of
Rice, is the Payload Manager. Harvey C., Needleman is
the Wallops Station Project Engineer.

Designated Sammy in honor of the school’s mascot, “Sam-
my, the Owl,” the experiment was flown on a two-stage
Nike-Apache sounding rocket, reaching a peak altitude of
104 statute miles. Impact of the payload and spent second
stage, which were not separated during flight, occurred
98 statute miles downrange in the Atlantic Ocean. There
was no attempt to recover the payload since desired data
were telemetered to ground stations during the flight,

To measure light intensity, or airglow, and charged par-
ticle flux as functions of altitude, the payload was equipped
with airglow photometers, Geiger counters, low-energy
particle detectors, and magnetometers.
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" Rice Earth Satellite

Grants Nearing OK

™ BY WARREN BURKETT

Chronicle Science Writer

Rice University stands only a
few weeks away from approval,
iof a multimillion-dollar grant to
build and fly its own Earth
satellite, space agency officials
said today.

The National Aeronautics and
Space Administration also ap-
proved another $200,000 for three
more Rice rocket launches.

Instruments on the rocket
probes, fired straight into the
atmosphere, will pave the way
for instruments to be carried
aboard the Earth-circling satel-
lites. Both projects will explore
connections between the Van
Allen radiation belts, night air-
glow and the Northern and
Southern Lights.

Both are directed by Dr.
Brian J. O'Brien, Rice professor
of space science. The space
stience department and Satel-
lite Techniques Lahoratory team
launched five rocket probes last
year in their first vear of op-
leration.

Estimated. Cost

NASA officials said no figure
could be given on the satellite
program heing negotiated by
Rice and NASA. Aerospace ex-
perts estimated the cost at $5.5|
{million to build and track two|
satellites. |

Final negotiations hinge on|
O’Brien’s refurn this month|
from Australia where he is va-|
cationing and discussing a joim|
tracking project with the Uni-
versity of Sydney.

Raymond Miller and Marcel|
Aucremanne of NASA, working
with Rice, said the satellites
will weigh about 125 pounds.
They will orbit about 500, miles
up at an angle about 80 degrees
of the equator. Plans call for
launching from Wallops Island
by an advanced Scout rocket.

Detailed Studies

The project’s first phase calls
for detailed design studies of

'the satellites construction. Rice

also will have to demonstrate
ability to build equipment and
pose experiments that meet
NASA standards.

Two of the sounding rockets
approved Wednesday will carry
similar experiments to those
launched last year, Rice offi-
cials said. These will be lofted
by Nike-Apache rockets,

The third probe will be much
heavier, carry some television
equipment, and return much
more data. It will be launched
by a large Aerobee-Sparrow
rocket.

The new rocket launches

could begin in February from
Fort Churchill, Canada, Riee of-
ficials said.

Launching the first satellite
probably is more than two
years away. The grant also in-
cludes money to provide radar
tracking and data collecting
equipment m the Rice Space
Science building now in the
fina] design state. The building
was provided by a giant of $1.8
million from NASA and $800,000
from Rice,

After desigining the satellite,
NASA officials said, Rice must
build and test a “prototype” or
experimental satellite,

Data Processing

Then the school’'s Space
Science Laboratory " will build
two “flight article™ satellites
for launch from Wallops Island.

The final phase of the grant
will cover processing data about
the radiation helts, the auroras,
and the airglow for presentation
to the scientific community.

The satellites will be built un-
der a new NASA program that
allows university scientists to
build or contract for satellites
used in university teaching and
research prozrams, The Univer-
sity of Michigan also has a pro-
posal for a satellite up for
NASA approval.

the HOUSTON CHRONICLE
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"Rice To Get NASA Grant |

For Sammy Rocket Probes

Rice University will receive
a $200,000 grant from the Na-
tional Aeronautics and Space
Administration for a second
series of Sammy rocket
shoots, Sen Ralph Yar-
borough’s office in Washing-
ton announced Wednesday.

Rice officials confirmed the
grant to Dr Brian J. O.'Brien
of the university’s space de-
partment., Dr O' Brien and
Curtis Laughlin, head of the
satellie laboratory, were both
out of the city and could not
be reached for details.

However, the Rice spokes-
man said the grant is an ex-
tension of the original $260,000

grant for the Sammy series,
in which five rocket probes
were fired from Wallops Is-
land, Va, and Fort Churchill,
Canada, last January through
March.

The new series will consist
of three probes, all of them to
be fired from Fort Churchill,
beginning in Feb, 1965. The
rocket probes will be boosted
into ‘'space by two of NASA’'s
Nike-Apache boosters and an
Aerobee 300, also known as
the Sparobee.

The rocket series, named for
Sammy the Rice Owl, are de-
signed to analyze particles
and light flux in the aurora
and airglow 65 to: 100 miles

out in space.
1 i *
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Rice Request for Satellite
Research Is OKd by NASA

By THE POST WASHINGTON BUREAU

WASHINGTON — Congress-
man Albert Thomas of Hous-
ton was notified Thursday that
the national space agency
has approved a proposal by
scientists at Rice University
for a satellite to study the
Northern Lights and other
. near-earth phenomena.

The Explorer-type satellite
will be designed, developed
and built by a group at the
university headed by Dr Brian
J. O’Brien as the principal
investigator.

Instruments in the space-
craft will measure radiation

and radiation loss in the Van

Allen belts, aurorae and air-
glow, bombardment of the
upper atmosphere by energetic
particles from space and
galactic and solar cosmic rays.

The 125-pound satellite will
be known as Owl and will go
info a near-circular orbit at
an altitude of about 400 miles.

The Rice University space-
craft and its experiments will
be tested at National Aero-
nautics and Space Administra-
tion facilities under the direc-
tion of NASA's Wallops Station
at Wallops Island, Va.

T ———

Rice Gefs OK
To Carry On
Satellife Work

Chronlcle Washington Bureau

Washington — The National
Aeronautics and Space Adminis-
tration has approved a proposal
by scientists of Rice University
for a satellite to extend studies
of auroral activity and other
near-Earth phenomena.

The project was announced
by Rep. Albert Thomas of Hous-
fon.

The Explorer - type satellite
|will be designed, developed and
built by a Rice group headed
by Dr. Brian J. O’Brien.

The Rice group has gained
lexperience in satellite develop-
|ment through its work with Dr.
{James Van Allen of the State
rUniwzrsity of Towa.

The proposed space craft will
extend high altitude phenomena
studies by satellites and sound-
ing rockets,

Instruments on the space craft
iwill measure radiation and radi-
ation loss in the Van Allen belt;
{auroral and air glow, bombard-
Fment of the upper atmosphere
|by energetic particles from
{space and galactic and solar
|cosmic rays,

[ It is planned to put the 125-
|pound satellite, called Owl, into
lan orbit at a 400-mile altitude.
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SPACE SCIENCE AND TECHNOLOGY
Rice, NASA Team Up To Finance New Structure

For Rice Space Building

Satellite TQ Break Ground

A signal from a satellite will
detonate a small explosive
charge to break ground Fri-
day for Rice University's $2.5
million Space Science and
Technology Building.

Rice President K. S. Pitzer |

said James E. Webb, a major
supporter of space research
on university campuses, will
be principal speaker at the 4
PM ceremonies.

WEBB I8 administrator of
the National Aeronautics and
Washington agency which is
co-financing the building with
Rice.

The three-story building, in-
cluding a deep basement, will
be just north of the biology
and geology buildings near the
Kent and Rice Boulevard en-
trance to the campus.

The contract is held by Lin-
beck Construction Corporation,
with work to begin immediate-
ly after the ceremonies. The
building should be completed
by June, 1966. It was designed
by Pierce & Pierce, architects.

Dr Franz Brotzen, dean of
engineering and chairman of
the Committee on Interdepart-
mental Research Programs,
said the building would allow
consolidation of projects in
progress in different depart-
mental areas on the campus.

Dr Alexander J. Dessler,
chairman of the Space Science
Department, which recently
was given approval to direct
the first satellite program au-
thorized under the new NASA

. University Explorer program,
' said the new building would

house:
OPERATIONS connecied
with' the Sammy rocket

probes, now underway in a

temporary building across the

campus. These include design-

to-testing work on payloads, a

telemetry and command sta-

tion to communicdte with

spacecraft, and data reduction

and analysis.

Offices and conference

TOOmS,

Low-level radiation labora-
tories.

Research equipment of geo-

‘'magnetic field measurements,

gas reaction cross - section
measurements and mass spec-
trometry.

Lunar and planetary sur-
faces, and meteoritics experi-
ments.

EQUIPMENT for research
on microwave ultrason-

BUILDING

ies, phase transformations,

x-ray and optical metallo-
graphy, quantum electronics,
solid state radiation detection,
and mechanical metallur-
gy and electron microscopy.

The building will have a to-
tal of 51,048 square feet of
assignable space. The base-
ment will have machine shop
equipment and a large ele-
vator in which to move satel-
lites.
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“Rice

‘vrvu

U. to Direct

Shots in Canada

| Rice University will begin
building satellites for space ex-

Third member of the Jabora-
tory staff is W. S. Carey, for-

ploration in its Satellite Tech-merly senior research officer for
niques Laboratory opening this/the Deep Space Instrumentation

|fall.

‘| The university plans to launch
\satellites within a year from the

Ft. Churchill, Canada.
oratory will have facilities to de-
sign, build, test and operate in-

plete satellite payloads.
The laboratory will have a

satellites and other spacecraft

‘ments.

Dr. Pitzer sa1d the laboratory.

lwill cut at least a year off the
time needed to construct an
launch a scientific satellite.

The laboratory will be part of
the new Department of Space
Sciences under Dr. Alexander .I.;

Dessler.

Rice went to the State Unl\?el'-»
sity of Towa for two of the three|

men who will head the labora-
tory staff. The men helped build
satellites at Iowa for Dr. James
A. Van Allen, discoverer of the
earth’'s radiation belts.

The JTowans are- laboratory

Facility in Transvaal, South
Africa.

This was one of three stations

United States-Canadian range atjused fo track the Mariner space-

craft that flew past Venus.

Dr. Kenneth S. Pitzer, Rice| Carey will be Rice's qalollne
'president, said the campus lab-/communications engineer,

The laboratory will be housed
in a building under construction

dividual experiments and com-for the Buildings and Grounds

Department until the Space Sci-
ence Department can be housed

|command station able to control|in one building.

Dr. Brian J. O'Brien, physicist
160,000 miles or more from thejan jet pilot, is the other mem-

earth and computers able to her of the space science faculty.
analyze data from the experif-d——— e e

CURTIS D. LAUGHLIN
Satellite Lah Chief

chief Curtis D. Laughlin, re,
search pRySICISt, ang l‘-_t,gmon
Trachta, satellite design engi-
riger who helped plan Venus ex-
periments for the Mariner satel-]

lite.
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2 Rice Satellites OKd

By BLAIR JUSTICE
Post Science Editor

Not one, but two Rice Uni-
versity satellites — which will
be put in criss-crossing orbits
—have been approved as the
first in a precedent - setting
“University Explorers” pro-
gram,

The satellites wil be
launched about one month
apart about two years from

now, Dr Brian J. O'Brien,
principal investigator, said
Friday.

UNDER THE NEW Univer-
sity Explorers program, spon-
sored by NASA, scientists will
not only put experiments

" aboard the satellite but will

also propose a design and do
the acutal building of the pay-
load. Previously, the, design
and building were handled by
NASA.

Rice is the first of a num-
ber of universities that are ex-
pected to build satellites under
the new program. No figure
was released on the cost of
the two Rice satellites, but un-

officially $5.5 million has been
given as an estimate.

“Owl"” will be the name of
the Rice satellites. Both Owl I
and Owl II will be launched
from the Western Testing
Range in Point Arguello, Calif,
Rice also has a series of roc-
ket launchings called *‘Sam-
my."” The satellites will weigh
140 pounds each,

IT WAS announced Thurs-
day in Washington that Owl I
had been approved. Friday it
developed that Rice had pro-
posed a pair of criss-crossing
satellites, both of which have
now been approved by NASA.

Depending on how accurate
their launchings are, Owl I
and IT will eriss-cross over the
equator at an estimated dis-
tance apart of 100 miles, said
Dr O'Brien, who will be in
charge of their design and
construction at Rice's Space
Science Facility here. Both
will be in a circular orbit at
an altitude of about 400 miles.

The safellites will ecollect
data on aurora (both the
Northern and Southern Lights),

Van Allen radiation and cos-
mie rays. ‘

IN THE CASE of both auro-
ra and Van Allen radiation,
they will seek the answers to
itwo main questions:

1) Do the particles that
cause the phenomena come
from the sun or are they “‘just
sitting out there waiting to be
accelerated”?

%) How do they get their
energy, their acceleration?

Dr O'Brien noted that the
particles that cause the North-
ern and Southern Lights may
come from the same place as
those in the Van Allen radia-
tion zone.

The aurora oceur about 60
to 100 miles up from charged
particles ‘hitting the atmos-
phere. The Van_Allen radia-
tion strefches from an esti-
mated 200 miles to 50,008 miles
out with two belts occurring
at an altitude of about 2,000
and 10,000 miles. The charged
particles trapped in the belts
are of higher wvelocity than
those elsewhere in the radia-

' tion zone. .

THE PAIR OF criss-cross-
ing satellites offers several ad-

Jvantages, Dr O'Brien said.

One is that both the Northern
and Southern Lights can be
studied simultancously —and |
data gathered on whether the
same particles are involved
in both. Also, as one satellife
studies radiation on the day
side of the earth, the other
can collect information on the
night side.

The cosmic rays studied by

Owl I and II will be those |

coming from galaxies and
from the sun,




PAIR OF OWL SATELLITES CRISS-CROSSING
One Measures Night Conditions, The Other Day

"

OWL MAKING AURORA STUDIES IN SPACE
T_\_T Ci.mera at Bottom and Geiger Counter on Top

B




NEW ERA DAWNS AT RICE
WITH SATELLITE ASSIST

Phote by Richard Pipes, Chronicle Staff
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DR. CURTIS MICHEL
Astronaut-To-Be Now Employed at MSC

DR. DUANE E. GRAVELINE

NASA Picks
Scientists For
Trips to Moon

‘ A Rice University instructor

Rice Prof
Is Among

Choices

BY JIM SCHEFTER |

ronicle Report |
Copyright, 1?&5. The Houslrm Chronicle

is among six scientist-astro-
nauts scheduled to be named |
Moon astronauts Tuesday by the '
Manned Spacecraft Center.

The group includes two medi-!
cal doctors, a geologist, another |
university instructor and al
physicist. Two are pilofs; one 13
a bachelor. They are:

e Dr. F. Curtis Michel, 31,
engaged in research and teach-
ing of space sciences at Rice, a
pilot. ;
® Dr. Owen K. Garriott, 34,
an electronics engineer and in-
structor at Stanford Umverslty. .
Palo Alto, Calk

' ~@ Dr. Edward G. Gibson, 28,
a physicist with a research firm |
in southern California.

® Dr. Duane E. Graveline, |
34, a doctor in the medical pru-
grams office at the Manned|
Spacecraft Center. ‘

e Dr. Harrison H. Schmitt,
129, a geologist with the U.S.{
{Geological Survey in Flagstaff, |
‘Ariz., and a bachelor. _
L ® Dr. ‘Joseph P. Kerwin, 33,
la flight surgeon and pilot for
the Navy, stationed in Jackson-
A’Fille, Fl_a.




Ground-Breaking Ceremonies
for the |
SPACE SCIENCE AND TECHNOLOGY BUILDING

RICE UNIVERSITY

February 12, 1965




HOUSTON

Space Groundbreaking

Work has begun on Rice University’s
$2.5 million Space Science & Tech-
nology Building after an official ground-

breaking with Administrator James E.
Webb of the National Aeronautics &
Space Administration as principal speaker.

Contract for the building (being
jointly financed by a $1.6 million grant
from NASA and approximately $900,-
000 from Rice University) was awarded
to Linbeck Construction Corporation,
which started work immediately after
the February ceremonies, Completion of
the new facility is scheduled for June
1966. The building was designed by the
architectural firm of George Pierce-Abel
B. Pierce and includes a total of 51,-
048 square feet of assignable space in
the three stories and deep basement.

Dr, Franz Brotzen (Dean of Engineer-
ing and Chairman of the Committee on
Interdepartmental Research Programs)
said the new building will allow work
on space-related projects (now being
carried on in nine separate depart-
ments around the campus) to be con-
centrated in the single facility.

Dr. Alexander ]J. Dessler (Chairman
of the Space Science Department) said

Owl Into Orbit

Rice University is the first university
in the United States to receive approval
to design and build its own satellites
under the new University Explorer Pro-
gram (sponsored by the National Aero-
nautics & Space Administration).

The project gives Rice scientists
(headed by Dr. Brian J. O’Brien as
principal investigator) the authority to
extend studies of auroral activity and
other near-earth phenomena through a
satellite program. The Rice program will
be named “OWL” (for Rice’s mascot).

Dr. O'Brien’s plan is to orbit two
140-pound satellites into near-circular
orbits at about a 400-mile altitude and
inclined to the equator between 70 and
80 degrees. The first satellite has been
authorized and tentative approval has
been given for the second to be fired
into an inter-related orbit about a month

after the first,

March, 1965

I
W

$2.5 MILLION SPACE BUILDING

. under construction now at Rice

the building will include all facilities
for the design, construction, check-out
and environmental testing of space-re-
search payloads, a telemetry and com-
mand communicate  with
spacecraft, facilities for data reduction
and ayalysis.

station to

Also (in addition to offices and con-
ference rooms) it will house research
facilities for geomagnetic field measure-
ments, I'l‘il(‘lillll ('1':}5.\'—51"('11'(“] measure-
ments  and  mass  spectrometry, lunar,
planetary surfaces, and meteoritics ex-
periments.  Materials-research  facilities
will include microwave ultrasonics, phase
transformation, X-ray,
quantum electronics,

metallography,
solid state nuclear
detector, rough polishing and specimen
preparation, and mechanical metallurgy
laboratories, '

A high-speed computer center will ex-
pedite the rapid integration of data
being generated by various research lab-
oratories.




Rice Rocket Probe of Aurora Successful

A rocket probe of the storied
“northern lights” Saturday 3_
a Rice University research team
apparently is a “bang-up suc-|
cess,” according to Dr. Alexan-
der J. Dessler, who heads the
space science department at the
university,

A two-stage Nike-Apache mis-|
sle sent a 57-pound payload 130
miles into space from a launch
pad near Fort Churchill, Can-
ada, shortly after midnight Fri-
day, Dr. Dessler said.

“Evidently all the instruments
worked perfectly. The cone sep-
arated on schedule, television
cameras photographed the au-

!

rora as the rocket passed
through, and it sounds like a
bang-up, number one success,”
he said.

The team at Fort Churchill
was headed by Dr. Brian J.
O'Brien of Rice.

Although preliminary results
show the shot was “‘eminently
successful,” it will take several
weeks to analyze the data ob-
tained with a computer, he said.
The shot was delayed 24 hours
to await ideal conditions,

Dr. Dessler explained that
“the aurora has to be the right
kind and in the right location—
within range of the rocket.”

Te scientists sought to discov-
er the origin of electrons in the
light-emitting atoms that pro-
duce the aurora borealis—the
northern lights—and how they

acquire their energy. Ground
cameras filmed the aurora at
the time of the shot to help de-
termine its detailed structure
and obtain other information. All
told, three billion measurements
were taken by scientific equip-
ment.

Dr. O’Brien plans to return to
Fort Churchill in a year to fire
a Javelin missle and two more
rockets are planned for the fall
of 1966. The rocket range at
Fort Churchill, 160 miles north
of Winnipeg, is operated by the
US. Air Force in conjunction
with the Canadian government.

The study is part of a long-
ferm space research project
sponsored by the National Aero-
nautics and Space Administra-

Lowe, the payload manager; Ummﬂ.

Oehme, designer of the
telemefry system, and Bob
LaQuey, Larry Westerlund,
Mickey Trichel and David
Reasoner, all graduate students

at Rice.

tion.
With Dr. O'Brien are David
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Space ‘Lights’

Probed

Rocket Launched By

Rice Research Team

FORT CHURCHILL, Man,
Canada—P—A Rice Univer-
sity research team probed the
secrets of the “Northern
Lights' Saturday with a two-
stage rocket that soared 130

| miles into space.

Dr Brian 0'Brien, who
heads the project at the uni-
versity in Houston, said pre-
liminary results show the shot

| was “eminently successful.”

" with

s

The Nike-Apache missile
a 5H7-pound instrument
payload was fired from the
rocket range at this northern
community on the western
shore of Hudson Bay.

IT IS PART of a long-term
space research project spon-
sored by the U. 8. National
Aeronautics and Space Ad-
ministration.

Dr O'Brien said it will take
= A

several weeks to analyze the
data obtained with a com-
puter.

The shot was delayed 24
hours to await ideal condi-
tions.

The scientists sought to dis-
cover the origin of electrons
in' ‘the light-emitting-- atoms
that produce the Aurora Bore-

alis—the Northern Lights — |

and how they acquire their
energy.

GROUND CAMERAS filmed
the Aurora at the time of the
shot to help determine its de-
tailed structure and obtain
other information. All told 3
billion measurements were
taken by scientific equipment.

Dr O'Brien.plans to return
in a year to fire a Javelin
missile and two more rockets
are planned for the fall of
1966.

g
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; WADE CRADDOCK WORKS WITH OSCILLOSCOPE
It Will Test Elczqtn_mic__Sygtgms in Balloon Project




By NOE PEREZ
Post Reporter

In about three months, a
space science team from Rice
University will turn loose a
balloon the size of Houston's
44-story Humble Building.

The balloon,
which will rise
about 20 miles
into the skies
above Pales-
tine, Texas,
will carry a
gamma ray
telescope for a
closer look at
the remains of ;
a star that ex- Perez
ploded centuries ago.

THIS 1S ONE of several
projects which are in progress
or are being planned by Rice
space scientists.

““The projects are selected
on the basis of the interest
and curiosity of faculty mem-
bers, which is traditional with
research, as compared with
technological development,”
said Dr Alexander J. Dessler,
head of the department.

The students, however, have
a big stake in the projects,
Dessler emphasized.

“Students are involved,” he
said. “This is an important
factor. The university is an
educationa:' institution, and
nof a research institution. The
researél. here is used as a
tool for graduate education.”

Wade Craddock and Darwin
Ellis, graduate students, are
working with Dr Robert C.
Haymes on the balloon proj-
ect, for example.

HAYMES SAID he and his
students designed the sensitive
telescope to be used in the
experiment.

“We are trying to teach our
students how to face the un-
known and solve a novel prob-
lem, something which is good
for everyone, up to the Presi-
dent of the United States,”
Dessler said.

Craddock and Ellis, with
Dr Haymes, will be probing
the secrets of the Crab Neb-
ula, so called becanse the
star in its disintegrated state
appears to some to have the
shape of a crab.

Some Chinese astronomers
first observed the Crab Neb-
ula in 1054 AD as a pinpoint
of white, and as it grew
brighter, they called it a
gassed star, Haymes ex-
plained. 3

THE STAR actually had ex-
ploded 3,500 light years ear-
lier. To put it another way,
the star was 3,500 light years
of distance from the earth.

Dessler described the explo-
sion of the star as being simi-
lar to that of a hydrogen
bomb, its remains consisting
of radioactive debris, or fall-
out.

“It is thought that there is
still enough radioactive debris
left for the gamma 'ray tele-
scope to detect,” Dessler
said, adding that the gamma
ray is something of a “pene-
trating X-ray.”

HAYMES SAID he and his

_ students are now werking on a

pointing control, so that the
telescope will be able auto-
matically to point itself at the
Crab.

As Haymes explained it, the
telescope actually will be up
a distance closer to 25 miles,
about 130,000 feet.

“It will look at the Crab
about six hours, and will radio
back data as it goes,”” Haymes
said.

“Its job will be to look for
radioactivity and measure it,

| so we can try to ascertain if
the theories on why stars ex-

plode are correct.”

ONE THEORY is that when
a star uses up its nuclear fuel,
it becomes devoid of heat, it
collapses and then it explodes
like an H-bomb with 10-to-the-
2Tth-power megatons of force.

“During the first 90 sec-
onds,” Haymes said, ‘‘it gets
about 100 irillion times bright-
er than normal. During this
time, a lot of radioactive ‘
isotopes are formed, and it's
these that we will try to find
traces of.”

Haymes is hoping for July
as launching time for the gi-
gantic balloon that’ll carry the
ultra-sensitive telescope. |

MEANWHILE, the univer- |
sity’s sounding probes such as
the Sammy that are put aloft
by the Nike-Apache missile,
will continue into the indefi-
nite future, Dessler said, be-
cause this work is “good for
the students."”

The latest in the Sammy se-
ries, Sammy VI, went up |
April 3 in Canada, for anoth- |
er look at the aurora borealis, |
more commonly known as the |
northern lights. 3

The Rice Sammy team |
is headed by Dr Brian J.
O’Brien. He is being assisted
by David Lowe, payload man-
ager; Del Oehme, telemetry
systems designer, and Bob
La Quey, Larry Westerlund,
Mickey Trichel and David
Reasoner, graduate students.

“Another experiment involv-
ing sounding of the upper at-
mosphere, this one to meas-
ure magnetic fields, also is
planned towards the end of
this summer,” Dessler said.
“It'll be Haymes again.

‘“Then, Dr Freeman (John
W. Jr) has a plasma experi-
ment."

THIS WOULD involve in-
vestigation of ionized gases in
space. The ionized gasses in
fluorescent and neon tubes
are plasmas. These gases
approach the plasma stage at
a temperature of 3,500 degrees
Fahrenheit, and are fully with-
in the state at 15,000 degrees
Fahrenheit and above.

For Dr Freeman's experi-
ment, a geostationary satel-
lite will be launched, Dessler
said. The satellite will orbit
the earth every 24 hours, and
with the earth also turning
once in 24 hours, the satellite
will give the appearance of
being stationary, he said.

Recently, Rice became the
first university in the United
States to receive approval to
design and build its own satgl-

{ lites under the new Univer-

sity Explorer Program spon-
sored by the National Aero-

‘ nautics aaki Space Administra-
‘tion. .

THE DIFFERENCE be-
tween sounding rockets and |
satellites ' is that the latter
go into orbit around the earth. |

The first launch in this se-
ries, however, would not be |
until about July, 1967, Dessler
said.

“The Explorer series is a
big and new program, and it

takes time to get all the pager |
work cleared with NASA,” he |
said. i

“We expect to get started

this July, and the first launch |

would occur about two years -
after we get started. The sec-
ond Jaunch would come about
two or three months later.

“THIS WOULD be a contin-
uation of the Sammy series,
which has been studying the
aurora and air glow pheno-
mena.'

The space science depart-
ment, Dessler said, has been
“growing at the rate weld
planned (two years ago, when
it was begun) — about two fac-
ulty members and 10 students
per year.”

By the time the new Space
Science and Technology Build-
ing, now under construction,
is completed in 1966, the de-
partment will have about 40
graduate students; nine fac-
ulty members, and an equal |
number of research asso.
ciates, and about a dozen staff.
members, he said.

The $'?5m11]10n bmldmg is
being financed with a $1.6-mil-
lion grant from NASA, with
the balance provided by Rice.

The current space science
faculty-also includes Drs John
A, S. Adams, F. R. Allum,
Donald D. Clayton, F. Curtis

Michel, Peter B. Shaw and

.G: King Walters. Allum, Free-

man and Shaw are research
associates,

Dr Michel is being consid-
ered by the National
Academy of Science as a sci-
entist in the team of astro-

nauts who will land on the
moon.
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well known in the Southwest,
I_particularly in the copper re-|
\gions .of Arizona,

e

" Smaller Than Hoped

The number chosen is far smal-|
ler than National Aeronautic and|
ipace Administration officials |
had hoped. But qualifications
proved to be so high that most
scientists could not meet them. |

Officials wanted 10 to 20 new as-
tronauts who are under 35, have
advanced scientific degrees and
are in top physical condition.
None of the scientist-astro-
nauts will make a space flight
until after the first landing on
the moon in 1968 or 1969, offi-

cials said, They are fo spend
most of the next year in pilof|
training, then will take up full-|

time positions at the Manned
Spacecraft Center. Those who
can’t fly jets will be taught to
do so.

Michel and Kerwin are al-

ready qualified jet pilots.
. Wisconsin Native
‘Michel is a native of Wiscon-
sin. 'He received his doctorate
in physics from the California
Institute of Technology in 1962,
then specialized in aerospace
'sciences,
{ He came io Rice in 1963
iwhere he attracted the atten-
tion of space center officials for
his research into solar winds
and his efforts to establish the
fnation’s first college courses in
space science.
+ Michel learned to fly in the

ir Force. He lives at 6415 Mer-

er with his wife, Beverly, an

eir son, Jeff, 2. oA
L 1On Stanford Faculty

Owen Garriott is on the facul-

of Stanford University, teach-
ing electronics. He was born in
Enid, Okla., took his under-
graduate work at the Univer-
sity of Oklahoma and “his doc-
torate at Stanford.

He is married and has three
s0ns.

¢ He once served as a consul-

t to the Office of Space Sci-

nces at NASA headquarters in
Washington.

The six were chosen from
more than 1700 original appli-
cants. A selection board from
the National Academy of sci-
ences trimmed the number to
little more than 100,

Rigid Physicals

From that group, Manned
Spaceraft Center officials elimi-
nated all but about 25 and sent
this last group to the School of
Aerospace Medicine in San An-
tonio for rigid physical exami-
nations.

Final selection was ap-
arently made within the last
week. {

All six will be introduced dur-|
ing a press conference at the

[space center Tuesday afternoon.|

" RICE WELCOMES SPACEMEN
Dr Dessler Heads Department

|
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DR BRIAN J. O'BRIEN WITH ‘BABY OWL |

Rice Professor Shows Miniature Mockup of Satellite |

Rice Gets Contract
To Build Satellites

By NOE PEREZ |

Post Reporfer |

The National Aeronautics
and Space Administration in |
Washington said Friday a $3.7- |
million contract has bee J
awarded to Rice University to |
design and build its own satel- |
lites. '

ing since February, when
NASA made Rice the first —

The contract had been pend- |

and to date, the only — par- |

ticipant in its University Ex-

plorer Program.
Approval of the contract al-

lows the university to build

two orbiting satellites, and to

[" prepare one backup satellite

during a three-year period.

/'Phe first launch is set for

"summer of 1967.

UNDER THE direction of |
Dr Brian J. O'Brien, Rice
space science professor, Proj-
ect Owl, named after the
school mascot, will expand the
university’s probe into the au-
rora and airglow phenomena.

Rice's attempts to crack the
secrets of the Aurora Boreal-
is, more commonly known as
the Northern Lights, began
with the shooting of a series
of five Sammy  sounding

. rockets.

The latest of these was in
April, from Fort Churchill,

. Canada. Wallops Island, Va,

- Alexander J. Dessler, chair-
- man of the Rice Space Science

. Department, says:

; was the earlier launching site. |

OF THE NEW project, Dr

“I am particularly pleased
that we will be able to con-

~ ceive our scientific objectives
. and -then build our own satel-

lites “to meet these specific
needs.
‘“The experience which the

 Rice students will get in the |
* project'will give them rare in-

.

sights intd space research.”
THE FIRST Owl satellite

- will be latinched: from the Pa-

cific Missile Range, about 100

|+ miles north of Los Angeles.

It will measure radiaﬁq_n_-J

2

and radiation loss in the Van
Allen belts, aurorae and air

| ‘glow; bombardment of the up-

per atmosphere by energetic
particles from space, and ga-|
lactic and solar cosmic rays,:
Dr O'Brien said.

About a month later, a sec-
ond-sztellite will be launched
into an interrelated orbit, so
that Rice scientists, for the |
first time, will have the ad-;
vantage of measuring particles i
and light flux simultaneoisly, |
in both day and night condi-

| tions, and in the northern and
jSouthern hemispheres.” ' = |

Y
e e L]
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RICE'S OWN SATELLITES

The federal space agency has granted a  known as “Project Owl,” is Dr. Brian J.
$3.7 million confract to Rice University  O'Brien, professor of space science at Rice.
allowing the school to design and make its  Dr. O'Brien is shown demonstrating a model
own Explorer satellites for launching in the  of the 140-pound satellites.

summer of 1967. Head of the program, to be

; A et © |




RICE ‘EYE’ TO PEEK AT CRAB NEBULA
The super-sensitive telescope that will soon probe the secrets of the Crab Neb-
ula — the remains of a star that exploded centuries ago — gets its preliminary
test by Dr Robert C. Haymes, Rice University assistant professor of space
science, and Wade L. Craddock Jr, one of several graduate students assisting
Haymes on the project. The 200-pound telescope assembly, which will point
itself automatically at the Crab at the right time, will ride up about 25 miles
| on a gondola attached to a balloon the height of Houston's 44-story Humble
‘Building. The launch will be.about Sept 1 from the scientific balloon station at

Palestine. ) : ' |
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RICE TO SEND UP BALLOON
AS BIG AS HUMBLE BUILDING

DR ROBERT HAYMES CE
It Will Receive l)ata From Telmcpg mm_

R L PP




Astronauts Poole and Bowman, leff, from 2001
contemplate how to handle a rebellious computer.
Students in a new Rice University science fiction

- series for the general public will be contemplating this
film, along with other films and books, as part of the
three class series. Dr. Robert Haymes, below, of the
Rice Space Physics Department, will be discussing the
actual facts behind the science in the science fiction
course as part of the series’ cooperative effort.
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. RICE BALLOON AT LAUNCH IN PALESTINE
- In the Air, It Was as Tall as 42-Sto

ry Building

___—Photo by Lee Estes

Balloon Star Study

Fairly Successful,
Rice Scientists Say |

By BLAIR JUSTICE, Post Science Editor
Rice University scientists Wednesday night described as l‘

“reasonably successful” their

first experiment to use a high-

altitude balloon to study a star that exploded 900 years ago.

The balloon, launched at

Palestine at 10:05 PM Wed-,

nesday, was cut lose from its:
payload at 9 AM Thursday,
near Meridian, Miss. .

THE 871-POUND payload,
consisting of a gammaray

i telescope and other scientific,

instruments and control equip-
ment, landed by parachute in
a pasture at 9:32 AM.,

A recovery truck from the
Balloon Flight Station at Pal-
estine picked up the gear and
headed back to Houston and
Rice shortly afterward. .

"Dr Robert C. Haymes, in
charge of the experiment, said
he had hoped to keep the bal-
Joon and payload aloft until
noon Wednesday.

“Our batteries that serve as
power for the gamma-ray tele-
scope went dead,” he said,
“so we decided to bring the
payload down early.”

| { DR HAYMES said that des-

pite the early cutoff, “we got
more data than we really ex-
pected.” He said that after
reaching 124,000 feet, the gam-
ma-ray telescope “locked in"
on the exploding star—ecalled
Crab Nebula — and data be-
gan to be fed back to ground
by radio and electronic sig-
nals.

“The data is all in and we

THE BALLOON launch was
the first made at the station
by scientists from a Texas col-
lege. With the data Dr

~ Haymes and his graduate stu-

dents collected, they hope to |

determine what radio-activity
| may be coming from Crab Ne-

Bula and to figure out some of

| the factors in why the star ex-
| ploded in 1054.

“ Winds in the stratosphere
. started carrying the huge bal-
| bon south and toward the
t Gulf after maximum altitude
{ was reached about midnight.
. But the winds then changed

again and went back to push-

ing the balloon toward the east

at about 40 miles an hour.

A radio signal from a plane
that followed the balloon in
flight was used to cut the pay-
load and its gondola off from
.the huge balloon filled with
helium.

DR HAYMES said a second
balloon flight will be launched

to get additional information

on radiation from Crab Ne-
bula. He said no second flight
would be made before Decem-
ber.

*'One thing we will want to |

study is-whwthe batteries went
1cic*ad when they did.”

|

will start analyzing it here at '
Rice,” said Dr Haymes after

returning from the balloon sta- |

tion operated by the National
Center for Atmospheric Re-
search just outside of Pales-

4

tine. Dr Haymes is an assis- '
| tant professor of space science
Gl re s
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The ‘Cape Kennedy’

in Texas keeps busy

By BLAIR JUSTICE, Post Science Editor
PALESTINE—Suddenly it's in the air. An eerie sight—at least at night.
Searchlights dance around it, following its rapid ascent.
Then there’s a big puff of white cloud: Cornstarch of all things.
“JUST LIKE YOU BUY in the grocery,” says Jack Warren, assistant hase
superintendent at the Palestine Scientific Balloon Flight Station. “It keeps the

folds on the balloon from sticking together.”

The shape of the balloon, how it fills out once in the air, is a crucial factor.
The scientists, the base personnel, the inevitable spectators—all keep watching as
the huge silver teardrop keeps going up and up at 1,000 feet a minufe.

Already lost from sight are the
“pibals’ that were sent up. They are
miniature compared to the scientific bal-
loon, which would cover two acres if
laid out flat.

THE PIBALS (for pilot balloons) are
released at various intervals before the

| main launch. They are used to give base
| personnel an index of what the winds

are doing.
The winds are still something that leave

' even scientists at their mercy. No one

yet has come up with any consistent
way to predict what kind of tricks nature
may play in the stratosphere, where the
big balloon is headed.

This balloon, on this particular night,
belongs to the space science department
of Rice University — specifically, Dr
Robert C. Haymes, assistant professor,
who has a $135,000 grant to study a cer-
tain kind of radiation given off by stellar

i formations, such as Crab Nebula, which

is a star tlmt exploded more than 900
years ago.

IN THE CONTROL room on the sec-
ond floor of the flight station facility,
the Federal Aviation Ageney is being
briefed on the direction the balloon took
off (northeast) and its expected move-
ment (easterly) as it approaches its ceil-
ing of 124,500 feet.

Frank McCreary, base superintendent,
notes that one reason Palestine was
picked to be the nation’s Number 1 bad-
loon flight station is that it is out of
so many of the flight patterns of com-
mercial and private aircraft.

In the control room, the balloon’s as-
cending velocity, its ground speed, its
temperature zone — all are kept under

. surveillance by telemetry, by electronic

signals sent back from the balloon to
the ground station.

[

L

The time for Rice
<+« Wade L. Craddock Jr

'\

DR HAYMES is pleased with the
smooth launch. Precious cargo is in the
gondola attached to the polyethylene
plastic balloon, which is full of helium.
In the payload, there’s a long gamma-
ray scope, which is intended to collect
data on the radiation sent out by Crab
Nebula,

McCreary the

is also happy with

. launch, He says the station’s record for

-

successful launches continues to be good.

“We've had only two failures out of 50
flights since May,” he says. After more
than two years of operafing the station

i —which opened on Aug 1, 1963 — Mec-

*

Creary is still convinced Palestine was a
good choice for a site.

““The weather has lived up to our ex-
pectations. We can launch here just
about any month in the year. In Decem-

. ber, we sometimes go out to Page, Ariz,

to launch a few balloons, but outside of
that, we’re busy here all the time.”

McCREARY is a meteorologist who is
naturally weather-conscious. The surface
winds don't cause much trouble, he says,
at Palestine. Most launches are sched-
uled for sometime around sunrise when
the winds are most favorable.

The Rice University balloon went up
at night for obvious reasons. Its equip-
ment is designed to study a star forma-
tion some 3,500 light years away, and

_ full advantage had to be taken of the

" darkness to get as much data as 12

' hours flight time would permit.

A “recovery truck” for this particular
launch is already over in Louisiana, an-
ticipating the flight direction of the bal-
loon. When the balloon is cut off — by
radio signal — from its gondola, con-
tailling the seientific equipment — the
‘‘payload" is expected to parachute to
parth somewhere near the recovery: "\
truck.. This makes recovery real easy. s




TARGET: ENERGETIC OXYGEN ATOMS

' Rice Scientists Seek Answers

~ To Mysteries of ‘Night Airglow’

| By RALPH S. O'LEARY

| For more than a half-century,
\the world's scientists have been
|puzzled about the cause of a
{faint general illumination of the
_m_Q which is visible from the
'ground on clear, moonless
|nights.

Since the Space Age began,
this strange sky brightness also
has been detected from above
__E.. astronauts orbiting the earth.
It appears to them as a faint
luminous band around the horiz-
on during the night portions of
itheir missicns,
| THE TUNUSUAL brightness
has been named the “‘night air-
glow" and is believed to be al-
lied to the briliant auroras which
are frequently visible in the Are-
tic and Antarctic during the six-
'month-long winter night.
| In recent years, it has been
|determined that the faint illum-
ination results chiefly from the
emission of light by excited
oxygen atoms in the rarefied
air at heights of up to 60 miles
or more,

But what makes the oxygen
atoms so energetic so high up
in the atmosphere is still very

it Tuesday shortly after the ar-

containers for the 50-pound pay-
loads it is planned to fire to
an altitude of 100 miles in the
program beginning in Decem-
ber.

ahead on the project from the
National Aeronautics and Space
Administration, which is expec-
ted any day now,” he said. =
“WHEN IT COMES, our pl
call for firing the first of
rockets at the NASA launch
base at Wallops Island, Va,:
a moonless night in December
and three more from Fort
Churchill, not far below the Are-
tic Circle in Canada, sometime|
in January or February, We|
have a fifth payload for backup!
use if necessary.”
The Wallops Island shot will
probe the region of greatest in-
tensity ,of the airglow, he said.
The three shots in Canada wil
be fired info the first three bril-
liant auroras that appear in that]
area in January or February.
THE 30-POUND container of

much a scientific mystery.

A GROUP OF scientists from
the new space science depari-
|ment of Rice University has
now embarked upon a research
program, which it is hoped will
heip clear up some of the mys-

shiny alumintim for the flights,
supplied by NASA, was exhibit-
ed for the first time Tuesday
in the temporary quarters o
the new satellites technique lab-
oratory. gt

Laughlin, Ramon Trachta, sat-

Hery.
»Curtis D. Laughlin, chief of

ellite design engineer for the
{laboratory, and W, 8, Carey,

|the new department's satellites satellite communication engi-
techniques laboratory, told about neer, were already busy prepar-
ing the 50 pounds of scientific
rival at Rice of the aluminum|instruments to be housed in it
for the 100-mile-high, eight-min-
ute-long ride into space.

The instruments will include’

photometers, devices to detect
and determine the intensity of
“We are awaiting the go-|the faint airglow; geiger coun

1:
See AIRGLOW on Page h

THE HOUSTON

P
— WEDNESDAY, AUGUST 28,

AIRGLOW R

tectors, and a magnetometer.,

ayer, Laughlin said.

len’s physies laboratory at the

fing to Rice; said that some sci-
entists believe that energetic
electrons dribbling out of the
voﬁoz.a of the inner Van .Allen
radiation belt might supply the
energy to excite the oxygen
atoms in the airglow layer.

.:s. detectors aboard the
sounding rockets will measure
the energy of such ragiation, he

- T

ﬂ ~_ Continued From Page 1 said, to determine if it is sufJ
ers and low energy particle de-|ficient to cause the excitation|

THE GEIGER counters and
{particle detectors aboard will be|& double purpose experimenf®_
‘used to detect particle radiation| casuring the in ly of ‘the
.m; the altitude of the airglow

The research physicist, who! 5, Ut from the Van Allen belt
was with Dr James A, Van Al|.. 25 been tried to my r:o&_.“

imeasure,” Laughlin said.
. The shiny aluminum contain-

#

ESEARCH

of the atoms of oxygen,
“I'HIS I8 THE first time such

light emission in the *aip
and the energy of radiation leak-

edge,” Laughlin said, “Tt may|

University, of Towa before com- be that our results will enable

us to rule out the electrons from
the Van Allen belt as the cause
of the airglow "

The Rice payloads will vmw
fired by Nike-Apache two-stage s
solid-fuel rockets, developing
thrust of more than B
pounds, Nk
_.a&ma.ﬂ.&. through the anten-
ha section at the rear of th
payload will transmit the m.a_@nm
tific data obtained to the gro
station at Wallops Island.,
“NASA SUPPLIES the teled
metry for such sounding rocket}
shots but we will have our own

telemetry station along for good

ers and their scientific instru-

ment packages will pl i
Em: Atlantic Onmm:vmz.wﬂnmw st
eight-minute Wallo

Silght ps Islan

into Hudson Bay a
Churehill Taunchifigs,
«+ “We will make no attempt to

scientist said, “If we

w..mn.oe.z.ﬁ_,mmacmu_,:m:r:ﬁ_h
ué.nm
cluded a parachute recover

system, we would have to sacri-,

ifice 75 per cent of our scientific

_,_va.._:mz.: !

—— AN N e




Niki 11 Firing Today

Rice U To Prob«

Does heat from the sun waves “bounce” off the
produce electricity in that 100-
mile-high layer of thin air
known as the ionosphere?

Rice University scientists
hope to get data on this ques- ~ There is a theory that heat
tion with a space probe sched- from the sun induces an eloc-

Eféﬂ'

the 49 -pound payload

the HOUSTON POST
November 14, 1965

of air and can be directed to
ground points far removed
from the 1mra

e ionosphere.

'ch is financed by
3.000 grant from NASA.
rt C. Haymes, assist-
fessor of space science

miiter. . &

uled to be launched at 10 AM fric eurren 1.. the ionosphere, al harge.
{Houste ime saday at Which can easured ever
\'\,f'a’liqrt;;“f t‘l.m;) J’hu:s(!u_\ at nr? - can r"'f"‘ ured even A sounding rocket”
p " Py T ( i {
ops Island, Va. on a 0 sun was laul mmi late in Novem

PAYLOAD ABOARD the solar
rocket will include instruments  i$ known
designed to measure the in- cause eleciri
tensity and direction . of the in the io
eleciric current that ie be- Space scientists
ieved to exist in the iono- firm that even on

shof  was f-;—‘lwf
ed after the child
s Paul Cloutier.
Lluu.w' is a space scienca
ate student who has in-
a cesium vapor mag-

of

B B davs heat fro ; 3
sphere. AVS, m th fe 3 }
\,p’f: re. 4 ) df ¥s, neat 'f““? 1€ sun ter aboard the current sphere. The current shot is
4 " g . [ sl VP ’ I i a
“ne llonmp..;.ie makes pos- uces an eecric current. rockel to inessure the huoege knr:'.=.'n as Niki 1I
e long-range communica NASA WILL launch the 0 -ampere  current be- UNDER NABA sp

110'1 by radio, since radio Nike- mwro rocket that will to exist in. the iono- Rn’*r conducted

Dice Designs
Instruments For
Rockef Probes

Instruments fo measure in-|

tensity and direction of electri-
cal current believed to exist in

the 100 mile-high ionosphere |

have been consfructed on Rice
University’s campus.

They will be shipped today to
NASA's Goddard Space Flight
|Center for final preflight tests.

Later the instruments will be
sent to NASA’s station at Wal-
lops Island, Va., for a series of
rocket probe shots. A Nike
Apache rocket will be used to
launch the first of two probes
on Nov. 22 and the second one
|shortly before Dec. 25.

Dr. Robert C. Haymes, as-
sistant professor of space sci-
ence at Rice, is in charge of
the research project financed
by a $98,000 grant from NASA.
| "Rice scientists hope the in-
[struments will confirm the the-
[ory that heat from the sun in-
|duces an electrical current in
|the ionosphere which may be
measured even during the rela-
tively calm days in which no
sun spots or solar flares are
'seen,

Rice Instruments

Eie@%‘.&'ésiiy in

Instruments  designed to
measure the intensity and di-
rection of electrical current
believed to exist iﬂ the 100
Illh[. }'!!,E,-_‘ll fono i,d\”"
been constructed at 1»‘(\ Uni-

versity.
These insiruments will be
shipped Sunday to the God-

s

dard Qparﬁ zhit Center for
fin

g tests, Later

sy will be sent to Wallops

..nu Va, for nch.

A Nike A,,"rn,ﬁ rocket will
st probe about

2 ‘. TI‘E‘ sec-

al prc fi

———

ToTest

i@-ﬁ{}@phere

ond launch will be shortly be-
fore Christmas.

Dr Robert C. Haymes, as-
sistant professor of space sci-
ence at Rice, is in charge of
the research project financed
by a $98,000 grant from NASA.
Paul Cloutier, a graduate stu-
dent from Opelousas, La, is
respopsible for some of the
detailed instrument work,

The probes will be the sev-
enth and eighth by Rice Uni-
versity in conjunction with the
National Aeronautics and
Space Administration.

l
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Star-Gazer Balloon

the HOUSTON POST
June 3, 1966

May Go Up Monday

By BLAIR JUSTICE
Post Science Editor

A balloon as large as any
ever launched from the Pal-
esfine Scientific Balloon Flight
Station will take to the skies
Monday or Tuesday morning,
if all goes well for the Rice
University scientists there for
the project.

Dr Robert C. Haymes, proj-
ect director, said the balloon
would ecarry a payload of
about 900 pounds and was ex-
pecited to reach an altitude of
130,000 feet.

VOLUME OF the balloon,
which will be filled with he-
lium, is 10.5 million cubic
feet.

“This is as large as any bal-
loon launched here before,”
said Dr Haymes, who is an
associate professor of space
science at Rice.

Purpose of the flight is to
gather data on Crab Nebula,
the gaseous remains of a star
that exploded some 3,500 years
ago.

THE MAIN instrument the
Rice balloon will be carrying
is a 5-foot-long gamma ray
telescope. Onee the balloon is
at maximum altitude, an elec-
fronic signal will be given to
turn the telescope toward Crab
Nebula, The telescope will fo-

cus on the mass of gas for
four to five hours.

“We want to see what, if
any, radioactivity can be
picked up from the exploded
star,” Dr Haymes said.

Plans call for the balloon to
be launched at 7 AM, what-
ever morning the flight comes
off, and for a signal fo be
given 13 hours later that will
cause the balloon fo drop
earthward. Dr Haymes ex-
pects for the balloon to drop
in the vicinity of El Paso.

FOUR MEMBERS of the
Rice space science depart-
ment, including Dr Haymes, is
at Palestine for the flight.

Dr Haymes and associates
sent up their first balloon for
the study of Crab Nebula last
fall. It was a 5-million-cubic-
feet balloon that went east-
ward and reached an altitude
of about 124,000 feet.

Data collected from that
flight indicated that some ra-

dioactivity is being emitted

from the star.

The study is supported by a
$166,500 grant from the Air
Force Office of Scientific Re-
search. Dr Haymes plans to
launch two more balloons
from the Palestine station
later this summer.

A BIG LETDOWN FROM TINY TIM
_As Dr Robert C. Haymes, associate p rofessor of space science at Rice Univer-
sity, and his wife watch, National Center of Atmospheric Research technicians
prepare to lower a 900-pound X-ray telescope to the ground. The radiation de-
tection instruments were to be lifted to 130,000 feet by a 55-story-high plastic
balloon from the Palestine, Texas, launch site. After waiting more than two
weeks for the proper weather for a high level observation of the radio active
nm_uzm.& the “Crab Nebula,” the residue of a star observed to explode in 1054
AD, disappointed Rice scientists Saturday had to wait one more day to launch
their balloon when a last minute failure of a radio on board the gondola did not
respond to test signals which would have called the payload back to earth near
El Paso. The 20-ton armed monster, nicknamed “Tiny Tim,” is shown holding
the gamma ray telescope for the fork lift truck which returned the instru-
m_ﬂﬁm to their hangar to await another effort at dawn Sunday.—Photo by Lee
stes
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June 13, 1966

Balloon Flight
Is Cut Short
By Scientists

Palestine (AP)—Rice Univer-
sity scientists launched a gigan-
tic research balloon from the
Palestine Scientific Balloon
from the Palestine Scientific
Flight Station Sunday morning
but
Earth nearly seven hours later,
(far to the west of this East Texas
|city.
| A spokesman said a chase
plane sighted the balloon about
[four miles north of Robert Lee.

The payload, carrying instru-Z

ments to gather data on the
remains of an exploded star,
\was later found near Blackwell,

:about 50 miles north of San An- &8

|gelo.

The balloon, which stood 55
stories high when fully inflated
with 10.5 million cubic feet of
Helium, was brought down by
remote control about 1:15 p.m.
after a transmitter in the pay-
load gondola failed, evidently
because of a dead battery.

On command, the 900-pound
payload separated from the bal-
loon and dropped by parachute.
It was spotted by Harold Ware
Jr., 13, who was visiting in the
Blackwell area.

Plans originally called for a
13-hour flight, but Rice scien-
tists said they were quite
pleased with the data recorded
on the abbreviated mission.

| The spokesman said the in-
‘strumf_nts_, including a five-foot-

it was ordered back to

UPI Telephato

TEXAS-SIZE BALLOON IS READIED
Undamaged Payload Is Recovered

]

long gamma ray telescope, were
undamaged and they will be re-
turned to Rice for study and use
in two other flights planned
later this summer.

The study of the Crab Nebula,
the gaseous remains of a star
that exploded more than 3000
years ago, is supported by a
$166,500 grant from the Air
Force Office of Scientific Re-|
search. Dr. Robert C. Haymes,|
associate professor of space sci-
ence at Rice and director of the

data on the Crab
fall.

project, launched a similar bal-
loon from Palestifte to gather

;\Tebula last




" Satellite in Orbit
Was Made at Rice the HOUSTON CHRONICLE

ol June 30, 1967
One of two satellites launched|er 2 rocket. The payload is in a
into orbit aboard an Air Forcelpolar orbit, meaning that it is
rocket from Vandenberg AFB.loircling the planet in a north-|
|Cal., Thursday was made by th ¥ fhatd 94 hour |
Rice University under contract/3°uth path that, in a 2%-hour|
to the Office of Naval Research. [period, passes over every area
The other satellite, a 47-pound|of Earth.
twin of the Rice-made ve}éicie, Three devices on the Auroral
is one of a series of Army SEC- g 4 ; {
OR satellites making threedic| " g o b a4
mensional maps of the Earth's|¢iéS and one capable Of elec-
surface. tronically recording the passage
The ONR-Rice satellite has|of atomic particles, will be used
been designated Aurora 1 be-|t0 _measure auroral events.
\cause its ‘chief task will be the| The northern lights are caused
lexamination of the electrical by electrons and protons (nega-
|and magnetic events in the at- tively and positively charged
'mosphere that lead to the for-|particles) bombarding Earth's
mation of the so-called “north-|atmosphere. Aurora 1 will mea-

ern lights” in the northern lati-sure the light caused by the
tudes. showers and the number and in-

Polar Orhit tensity of the atomic particles.

Dr. Brian J. O’Brien, profes-| *In a way, the research stud-
sor of space science at Rice, willjies of auroras may be likened
be in charge of the project, op-|to an analysis of a television|
lerating under a $150,000 ONR re-|set,” O’Brien said. “In a tele-|
|search contract, vision set, electrons hit a screen

Aurora I and the SECOR sat-|/which glows and emits light. In}
|ellite were shot into a near cir- |auroras, the Earth’s protective/
|cular orbit 2000 miles high by|atmosphere is analogous to the]
Ithe Air Force’s new Thor/Burn-ITV screen—when bombarded by

First Rice Research Satellite
‘ Is Fired From Vandenberg

Rice University, in co-op- and Denmark are to gather
eration with the Air Force, data from the satellite, sup-
Navy and Army, has launched plementing Rice’s receiving
its first space satellite, called station on the Houston cam-
Aurora L pus.

The satellite, lofted Thurs-
day from Vandenberg Air
Force Base, Calif, is reported
functioning well and in a
stable orbit.

It is designed to study au-
roras, commonly known as
the Northern Lights. Coupled
with the Aurora I is an Army
SECOR instrument package,
designed to make geodetic
maps of the earth’s surface.

A six-inch bar magnet in
the Aurora I is to align the

the HOUSTON POST satellite with the earth for its
studies. It is expected to be
July 1, 1967 stabilized in about a month,

when aurora studies will be-
gin.

Tracking stations in Nor- |
way, New Zealand, @#laska
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~ Area Colleges’
- Role in Putting
A Man on Moon|

BY JACK AMERINE

. Chronicle Reporter iy
" Houston area universities

are playing an indirect but im-
portant role in putting a man
on the Moon.

The National Aeronautics
and Space Administration is

ing about $5 million a
year into six institutions here
and smaller sums into other
schools around the state.

The research the schools are
doing is pointing the way per-
haps as much as 10 years
ahead of the contractors now
building space hardware.

+ Studies are being made, for
example, of the behavior of
metals at very high and very
low temperatures.

Rice, UH, A&M

The basic research is the
type of work the schools have
always done. The $6.7 million
NASA projects at
versity
undertaken if Rice had not al-
ready been working in those
fields.

At the University of Hous-
ton, $18 million in NASA
funds is furthering work in the
new field of systems engineer-
ing, which is bringing many
fields of studies together to
solve all aspects of a huge
probiem.

The projects are on a con-
‘tinuing basis, funded over sev-
eral years. As one riddle is
solved, a new one is present-
ed by NASA along with funds
needed for an answer.

New Buildings

The most obvious benefit to
schools is new buildings con-
structed partly with federal
money to carry on the re-
search.

Rice 'Uni- |
could not have been'’

times faster than the speed
of sound. He has a $19,680
grant to further his work.

Effect on Area

The effect of such men is
dra_matic in a community,
claims a Rice spokesman. One
creative scientist generates
jobs for a 10-man engineer-
ing staff, which in turn buys
goods and services from 100
people in the community, that
brings it right home.

Many more students apply
to Rice for the space science
graduate program than can
be accepted. The lucky ones
will be in on the launching of
Rice’s Owl satellites in 1968,

DR. C. J. HUANG
Conducts Faculty Seminar

studying the northern lights.
That's a $937,227 project.
i Other Rice students are try-
ing to discover basic laws of
the behavior of solids at high
temperatures, a $1.75 million
study that has been going on
since 1961.

Still other Rice students are

PROF. ANGELO MIELE |

Works With Hypersonic Wings

using a $279,736 federal grant
to search for ways to measure
certain electrified particles in |
the solar winds -= unseen.
waves of energy that span out !
from the Sun. : W
At the University of Hous- |
ton, students are spendinga
$214,705 finding out what kind

- ing, built with a $1.6 million

_train graduate

Rice has a new $2.5 million
soience and technology build-

federal grant. Texas A&M |
University received $1 million
last year for a laboratory for
general research.

The University of Houston
expects to build a $3 million
vesearch building near the
space center in 1969, with one-
third federal money. |

The side effects of the re-
gearch are important. Rice
veceived a little over $1 mil-
Yion and the University of
Houston received a little un-
der $1 million last year to
students in
such fields as aeronautics, as-
tronautics and astrophysics.
‘Rice in turn was able to
hire 14 professors to teach 40 !
of the most promising students |
in- the country. '

Facilities Benefit |
The most interesting re-
gearch projects and the best
facilities in turn aftract the |
world’s best brains to the fac-
ulty. An example is Dr. John
F. Oro of the University of |
Houston, who with others has
a $90.600 grant to study the
carbon in the first rtocks
brought back from the Moon. |
University of Houston dean
of faculties John Allred calls
Oro “one of the eight best
men in the country in his |
field.”
Rice's space science dean,

_Alexander Dressler, is count-

ed a world authority on the
magnetosphere, the area sur-
rounding Earth affected- by
the planet’'s magnetic field.
Rice's Angelo Miele is con-
sidered unsurpassed in re-
search on hypersonic wings,
exotic shapes that one day
may permit the design of pas- '
senger-carrying planes capa-
ble of traveling eight or nine




" Rice Balloon Scope

Studies Star’s Remai
| A 55-story-high balloon, sentformation adrift 3500 light
!t'l‘pt bydR'}(t::d Univt:rsm:i s;:ien- years away. A light year is the
ists, dri westward from| 4 : ;
| Palestifie today, its fiwe_foot_‘dlsstane::e light travels in one
'long gamma ray telescope cen- year at a speed of 186,000 miles
tered on the remains of a giant|a second. |
star that the Chinese and Na-| The balloon, being tracked by
vajo Indians saw explode nine a station at Midland, was ex-
 centuries ago. |pected to be brought down
| The telescope is studying near El Paso about noon to-
emissions of the exploded star,|day. ;
|known as the Crab nebula, 3500| The study is under the direc-
light years from Earth. tion of Dr. Robert C. Hames,
| Lee Estes of Rice said the associate professor of space
|purpose of the balloon flight is|science at Rice.
|to study the radio active de-|-
|bris for some explanation of |
'the gigantic explosion in the
| heavens.
| The gaseous remnants of the
|ancient star have been the ob-
ject of two other balleon
[mounted telescopic studies by|
|scientists at Rice University.
‘ Scientists hope to compile
data from the three flights that|
|will increase their knowledge of
|what causes stars to explode. |
[ The Crab nebula explosion|
was named in the year 1054
|by Chinese astronomers and by |
Navajo Indians who recorded
lit on the walls of caves fmmd|
lin the western part of the
|United States. The ancients|
said the Crab nebula, before it
burst, was visible in the day-
[time for two months. .
| The balloon was lofted at|
12:49 a.m. today and at 6 a,m.g'
was 40 miles west of Waco at’
| an altitude of 130,000 feef. In
|that rarified atmosphere, scien-
[tists hope to get clear tele-
[scopic pictures of the gaseous

the HOUSTON CHRONICLE
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Rice U Space Project

High-Flying Scope Scans Jupiter

By POST TEXAS NEWS SERVICE

PALESTINE — Rice Univer-
sity .scientists seeking to ob-
tain electronic data on radio
activity within the Crab Nebu-
la, got a bonus shot at Jupiter
Wednesday with an instrument
package lofted by an un-
manned balloon from here.

Dr Robert C. Haymes, as-
sociate professor of space sci-

ence at Rice said an electronic
gamma ray telescope, weigh-
ing 900 pounds, recorded data
on the Crab Nebula and un-
expectedly got a good fix on
the planet Jupiter.

HE SAID IT may take sev-
eral weeks to evaluate the re-
corded data.

The telescope was lofted ear-
ly Wednesday morning by a

O ————————

500-foot long balloon contain-
ing 10.5 million cubic feet of
helium. The launch was made
from the National Center for
Atmospheric Research Balloon
Flight Station here.

The balloon rose to 132,000
feet by 4:40 AM and recorded
data as it drifted on a wester-
ly course. The payload was
dropped by parachute on an
electronic signal and recov-
ered at 10 AM near Midland.

THE STUDY of radio activ-
ity within the Crab Nebula,
the gaseous remains of a star
that exploded about 1054 AD,
is being financed by a $166,500

. grant from the U.S. Air Force

Office of Scientific Research,
Dr Haymes said.




Owl Satellites May Clarify
Van Allen Belt Aurora’s Role

By JACK ROBERTSON

L

DALLAS. — Rice University's
two “Owl"” satellites hope to unravel
how the Van Allen radiation belts
cause the aurora borealis.

A. J. Dessler, chairman of
the school’s space scilence depart-
| ment, said the satellites will orbit
simultaneously and sample the
radiation belts at the same time
they view auroras by television.

| “We will then see what the con-
nection is between radiation levels

ELECTRONIC NEWS
August 22, 1966

Fairchild News Service®

and types of particles
roras,” he said.

Mr., Dessler
while here to

with au-

was interviewed
address a space
physics seminar at the Graduate
Research Center of the Southwest,

The two satellites — nicknamed
for the Rice University Mascot —
will be launched in criss-cross
orbits in 18 months. They will use
slow-sean. television cameras to
look for aurora borealis. Images
will be digitized and recorded for
later playback to earth.

Standard telemetry channels will
handle the digitized TV relay to
earth, since a high resolution pie-
ture is not needed, Mr. Dessler
said. The brightness of the aurora
is expected to show up well against
the night sky, making identifica-
tion easier after the digitized image
has been reconstructed on earth.

The television scan will use a
several-second per frame rate. A
conventional space television vidi=

con and eamera system will be
used.

Scout Boosters,
The Owl satellites weigh 155

pounds, and will be boosted from
Wallops Island by scout missiles.
Because orbits will criss-cross, re-
searchers will get simultaneous
readings from two different parts
of the sky. The satellites will be
placed in a high-inclination orbit
of about 1000 kilometers.

Rice also plans to launch a small
aurora satellite and fire small
rockets into the aurora under the
satellite to get simultaneous radia-
tion data.

The Owl satellites will also carry
a battery of 25 radiation counters
and sampling' devices. These will
include electron, proton, Lyman
Alpha and Beta particle detectors.
Spectroscopy measurements will be
made at several levels.

In his talk here, Mr. Dessler sug-
gested the solar magnetic field may
trail out like a tail behind the sun
as it moves toward the *“belt”
stars of Orion. Such a theory, how-
ever, is disproved if magnetic field
measurements from three solar
probes are correct — Mariner 2 and
4 and Imp 1. All found a perpen-
dicular downward direction in the
solar magnetic field, which would
preclude any magnetic tail, he said.

However, Mr. Dessler questioned
the accuracy of the three measure-
ménts — claiming magnetometers
“pn solar probes are not that sensitive
#and cannot be calibrated in flight.
. He also said Pioneer 6 and Imp 3
{“Iailed to find the disputed down=
rwnrd magnetic direction.

L21
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CHEMICAL and ENGINEERING NEWS
September 2, 1963

p A study of the basic causes of "night air-
glow" is being started by scientists at Rice
University, Houston, Tex. Night airglow is the
faint illumination seen on clear, moonless nights.

| It comes mainly from light emitted by excited

| oxygen in the earth’s atmosphere above 60 miles

. or so, according to Dr. Curtis D. Laughlin of
Rice. However, cause of the excitation isn’t
known; radiation from the Van Allen belt might
be a major factor. In December, the first sound-
ing rocket carrying the Rice group’s”instruments
is scheduled for firing from Wallops Island, Va.

, The instrument package will include geiger

counters, a scintillation detector for low energy

partlcles a magnetometer, and photometers

the HOUSTON POST
October 13, 1963

:jSpéllte S(;ientists

Will Talk at Rice

A series of weekly lectures on
space science by seientists fl'omi
the Southwest Center for Ad-
vanced Studies of the Science
Re%earch Center, Dallas, will
5 open at Rice Uni-|
versity at 3: 30|
‘PM Monday.
The first speak-
er will be Dr
Francis 8. John-
son, head of the
division of
atmospheric and
space sciences at
the Dallas re-
search center.
Johnson The talks are
isponsored by the National Ae-
ronautics and Space Adminis-
tration and will be held in the
university's chemistry confer-
fence room.
Five leetures by scientists
ffrom the Dallas center and six
by members of the Rice facul-
g. including Dr Alexander J.
lessler, chairman of the uni-

ersity's space science depaﬂ-
H-nent will be delnered in the
series,
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NASA Selects Scientists
To Evaluate 7 Experiments

HOUSTON, Tex. —Leading sci- :\z!)uﬂtll
entists from throughout the it- | in the
ed have been  appointed

tion:

1

tration to he
r ex nents,

e experimenis will be taken
» moon as part of the Apollo
Surface Experiment Pack-
(Alsep) program. for which
ix Corp. Systems division, Ann
Mich., is prime contractor.
> geientific teams and their
experiments:

Dr. George Sutton, Columbia
University, and Dr. Frank Press,
Massachusetts Institute of Tech-
nology, for the passive lunar seis-
mic w::](}:‘ri];jgr-n_t (i

Dr¥ . . Sonnett,. Ames He-
search Center, Moffett Field, Calif,, | €arth.
and Jerry Modisette, Manned
cecraft Center, Houston, for the .
lunar surface magnetometer ex-
periment.

Dy, C. W. Snyder and Dr, Doug- |
las Clay of J opulsion Labora- |
tory, for the solar wind experiment.

Dr. J. W. Freeman, Jr., Rice|
University, for the 5111:1':'.1'.%31'111&1'-;
ion detector experiment, and D::‘

panel.

trical
which

The

| acte

Franecis Johnson, Graduate Re-
search Center of the Southwest, |
for the cold cathode gage experi- |
ment. ]

Dr. Marcus G, Langseth, Colum-
bia University Lamont Geolo 's-nl‘
Observatory, Dr. Sidney Clarke,
Yale University, and Dr. M. Eugene
Simmons of Massachusetts Insti-
tute of Technology, for the heat
flow experiment.

Dr. B, J. O'Brien, Rice Univer-
gity, for the charged-particle lunar
environment experiment,

Dr. Robert L. Kovach, Stanford
University, and Dr. Joel S. Watkins,
United States Geological Survey,
for the active seismic experiment.

Each Alsep will have a minimum
of four lunar experiments apiece;
will weigh about 170 pounds and
be contained within a volume of

when Installed

The Alse
principal investigators by the Na- | sejentific
1 Aeronautics & Space Ad- | lunar modu
Ip develop seven | descent stag T
Alsep sysiem also in-
les the rad :

iJ:?\\'t‘l‘
cask will transy
sule containing
fuel source to the moon.

The seven i
main on

the moon's surface after
|i‘.",l" astronauts ]r'{}'\'!’. &]HI'I continueg
to sense lunar envix

mental char-

the form

Marshall Laboratories
Gets Alsep Award

Torrance, Calif.—Marshall Laboratories.
a subsidiary of Marshall Industries
here, has been awarded a $I1-million
contract by Rice University for the
complete development of a suprather-
mal ion detector experiment (Side) for
the Apollo lunar surface experiment
package (Alsep).

Side is one of seven key experiments
to be incorporated in the Alsep package
(AW&ST July 25, p. 94),

It will be designed to measure supra-
thermal ions in the atmosphere at the
lunar surface.

Under the contract, Marshall Labora-
tories has been assigned responsibility
for development and fabrication of the
entire Side experiment, including man-
agement and programing.

Qualification testing and calibration
of the experiment will be carried out
by Rice University.

Marshall also will assist in the inte-
gration of Side with the Alsep package.
which is being developed by the Re-
search Div. of Bendix Corp. The num-
ber of Side units to be delivered by
Marshall includes one astronaut train-
ing model, one breadboard, two engi-
neering models, one prototype, three
qualification instruments, four flight in-
struments and two flight spares.

The Side experiment will be designed
and built to survive and operate for one
year at lunar surface temperatures
ranging from —250 to +250F. Princi-
pal investigator for the Alsep/Side ex-
periment is Dr. John Freeman of Rice.
The contract covers approximately two
years.

AVIATION WEEK & SPACE TECHNOLOGY
September 12, 1966




September 21, 1966

Dr. William E. Gordon, dean
of engineering and science at
Rice University, has been
awarded the Balth van der
Pol Gold Medal by the Gen-
eral Assembly of the Interna:
' tional Scientific Radio Union
in Munich, Germany. The
award, cites Dr. Gordon's stud-
ies of the ionosphere and de-

velopment of revolutionary
electronic equipment to further ,
these studies. |




" Rice U

Rice University scientists

plan fo probe the origin of the|

mysterious “‘northern lights” by
firing a rocket straight into the
display next month.

The rocket, to be fired from
Fort Churchill, Canada, will
carry three instruments de-
signed to measure and identify
the atomic particles in the
lights, known as the aurora
borealis.

Launch of the four-stage
Javelin rocket is expected be-
tween Nov. 7-18 while the Moon
is “new.” The Moon figures
into the launch because other
instruments on the rocket will

attempt. to measure atomic

Proj
Of Mysterious

— T
s

€

particles near the lunar surface
as the rocket shoots above the
Earth’s atmosphere.

The project, which includes
two more Javelin probes next
year, is headed by Dr. B. J.
O’Brien, professor of space
science at Rice and an early in-
vestigator of the Van Allen
radiation belts found to en-
circle the Earth.

The project is financed by
a $937,277 grant from the
National Aeronautics and Space
Administration,

Scientists have already found
that the aurora borealis and
its southern hemisphere counter-

part, the aurora australis, are

ct to Probe O
‘Northern Lights’

the HOUSTON CHRONICLE
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rigin

caused by discharges of fast-
moving electrons and protons.

But still unknown is the
source of these bits torn from
atoms and sent whirling into
Earth’s atmosphere.

The Rice instruments aboard
the rocket are designed to
measure the speed, concentra-
tion and identity of the par-
ticles in the aurora to determine
if they come from the Sun, as
many scientists suspect.

“We know there is some 10
times as much hydrogen as
helium on the surface of the
sun,” O'Brien said. “At high
altitudes above the Earth, the
ratio may be as high as 1000

ito 1.

“If we find alpha (helium)
particles in the auroras, and if
they are one-tenth the abun-
dance of protons (the nucleus of
a hydrogen atom), then our
tentative conclusion will be that

1,

they were once in the Sun’s
atmosphere.”

The 49-foot-long rocket will
shoot its 140-pound payload of
instruments about 500 miles
above its launching site, not far
from the Arctic Circle. flight, the vehicle will travel/be destroyed on impact. The|measurements to Fort Church-

During the 20-minute arcing!about 300 miles downrange and|instruments will radio their|hill.

i i

RICE SCIENTISTS STUDY PAYLOAD TO BE FIRED INTO SPACE
Dr. O’Brien, Left, With David Reasoner, Payload Manager of Project
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R MONOCEROTIS

Rice Scientists Reveal Discovery

.+ By MARY JANE SCHIER
Post Reporter

Space scientists at Rice
University revealed Saturday
they have made the first ob-
servations ever reported of
what apparently is a new stel-
lar-planetary system now
forming far out in the uni-
verse.

» The discovery should pro-
vide astronomers with the
long-sought missing link in
their efforts to understand
‘how stars evolve over mil-
‘lions of years.

. Dr Alexander Dessler, chair-
man of Rice University's space
iscience department, called the
findings “‘perhaps the most
significant development” in
asfronomy research in years.

IN EFFECT, the observa-
tions made by a group headed
by Dr Frank J. Low con-
firm previous theories that
our solar system really is not
unique but one of several —
maybe many — star-and-plan-
et-systems.

Dr Low explained that while
the bright celestial object his
group observed “is just now
{being born, many millions of
years hence it might resemble
our own solar system.”

Besides the specific obsér-
vations of this object — which
astronomers call R Monocero-

tis — Dr Low's team also

DR FRANK J. LOW
Holds PhD From Rice

looked at some 30 other far-
away stars, at least 10 of
which they found have similar
properties as R Monocerotis.

CONCEIVABLY, each of
these newly discovered young
stars could develop into a
stellar-planetary system in
some ways comparable to the
sun and its planets.

At any rate, the Rice

- group’s discovery is expected

to ~afford astronomers the
first opportunity to really
study the evolution of stars.

By observing a number of

pre-planetary formations, Dr
Low said scientists should be
able to establish a pattern or
sequence for helping them
understand how and exactly
where stellar evolutions begin
and progress.

“WE FEEL LIKE this truly
is the missing link in study-
ing the stars . . . a very
exciting discovery,” the dark-
haired professor of space sci-
ence said.

Dr Low holds a joint ap-
pointment at Rice and the Uni-
versity of Arizona in Tucson,
where he maintains a home.

Working under grants given
to Rice from the National Sci-
ence Founaation and the Na-
tional Aeronautics and Space
Administration, Dr Low made
his observations at the Uni-
versity of Arizona’s Lunar and
Planetary Laboratory.

THE FINDINGS, an-
nounced here Saturday by
Rice officials, will be pub-
lished in the English scientif-
ic journal Nature, expected
to be released this week in the
United States. Bruce J. Smith,
a Rice graduate student who
helped with the research work,
co-authored the article.

Dr Low's group made its
observations with a new kind
of telescope which can provide
firm and fine measurements
of infrared light.

Before undertaking the
astronomy study, Dr'Low had
developed a special detection
instrument for use in the tele-
scope, which was designed by
Dr Harold Johnson of the Lu-
nar and Planetary Labora-
tory.

DR LOW, WHO received his
PhD in physics from Rice in
1959, said R Monocerotis is at
Jeast 2,000 light years from
the earth. (A light year rep-
resents the distance light
travels in a year, or 6,000,-
000,000,000 miles.)

The faraway star probably
is very bright, perhaps al-
most 1,000 times as bright as
the sun, he said.

Dr Low explained that his
findings indicate a star is
surrounded by a cloud of thick
dust which absorbs and re-
radiates the energy produced
by its luminous core.

“WE HAVE known for some
time that stars have to bhe
forming all the time, but we
had never seen one forming.
Now we know why — there
was dust around them.

“Very young stars were
supposed to be very bright
and you ought to see a lot
of them. The reason why we
could not now is clear, since
the dust cloud was part of
the evolution process,” he
said.




THE TRUCK is kept in radin contact
with a “recovery plane,” which takes
off from the Palestine airport, just ad-|
Jacent to the balloon flight station.

McCreary comments on the tricks
played by winds in the stratosphere. |

“They start shifting on us around
September. We get them from the east
during the summer, then they start com-
ing from the west in September. Before
there is any complete transition, the
winds sometimes seem to be blowing in
opposite directions at the same time.

“FOR INSTANCE, only a few weeks
ago we sent a balloon up and after 24
hours, it had gone no farther than around
Lufkin.

Students a big help
« « « Gerald Fishman

“On the other hand, we've had winds
take our balloons as far west as almost
the California boundary line and as far
east as Wilmington, NC.”

THE ELECTRONIC signals coming
back from the Rice balloon indicate all
is well so far. But other things ecan gor
wrong—such as batteries going dead that
furnish power to the gamma-ray ‘“tele-
scope.” And in the next few hours, this

is what happened in the case of the |

balloon sent up by Dr Haymes and his
graduate students.

Meanwhile, McCreary mentions that
university scientists from all over the
country are using the Palestine station.
““We are averaging about 100 launches
a year. I guess we could take care of
150. At the rate we're going, we'll he
at capacity before too much longer."

The station is operated by the National
Center for Atmospheric Research. NCAR
is putting Palestine on the map — at
least in the lofty circles of what's going
on in the earth’s atmosphere.

Man with a dream "'i
.o Dr Haymes at work
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Rice Space
Project Set
In Aretic

Identical piggy-back pa y- '

loads developed by Rice Uni-
versity space scientists will
be used in a unique rocket

research probe to be launched |

in mid-February from Fort
Churchill, Canada.

The probe, termed Javelin
Twins, will utilize a new con-
cept for studying the myster-
ies of Arctic auroras, the lum-
inous phenomena consisting
of streamers or arches of light
in the night skies.

THIS NEW concept involves
use of two payloads, each
identically instrumented with
six powerful detectors, which
will be launched together atop
a four-stage Javelin rocket.

The probe will be fired di-
rectly into an Arctic aurora
and out of the earth’s atmos-
phere to an altitude of approx-
imately five miles, explained
the Rice scientists participat:
ing in the project, funded by
the National Aeronautics and
Space Administration.

As the rocket ares into the
aurora formation, one of the
payloads will be separated
from its twin by a spring
mechanism to allow the two
to follow the same trajectory
but at different time intervals.

The identical instrumenta-
tion will make consecutive ex-
aminations of the energetic
particles — the electrons and
protons—that trigger the au-
roral display.

BY CORRELATING the two
sets of measurements, the

Rice group should be able to |

make the first definitive anal-
ysis of the characteristics of
the energetic particles.

Dr Brian J. O’Brien, space
science professor, heads the
Rice praject, much of which
was developed by graduate
student Larry Westerlund.
Graduate students Jim Burch
and Bob LaQuey designed two

of. the detectors to be car- -

ried in the payloads.

THE RESEARCH is aimed |

at learning more about the
source of auroral energy, al-
though many scientists say the
sun provides the ultimate
source for auroral displays.

This probe will be the sec-
ond rocket launching sched-
uled in a single week by Rice
space researchers, It will fol-
low back-to-back the launch
of a sounding probe designed
o test the theory that the sun
is the source of the aurora's
energy.

Rice Experlment In
Space Starts Next Week

[ Rice University scientists’
i equipment aboard the latest
U.S. weather-communications
satellite will probably be
| turned on early next week.
| The Rice experiment, first
one prepared by a Texas
‘ school for a space flight, in-
volves measuring the convec-
/ tive current in the plasma with
[ which the sun bathes the
| earth. - ;
IT. IS ONE of six environ-
mental measurement projects
aboard the Applications Tech-
nology  Satellite-B  mission
launched Tuesday from Cape
| Kennedy. The combination
| weather observer-b o a r d-
cast satellite was scheduled
lo reach its geostationary orbit
about 22,300 miles high some-
time ogu]\' Samrdav

Dr John W. Freeman Jr, as-
sistant professor of space
science, is directing the Rice
study with a $212,000 grant
from NASA.

ANOTHER RICE experi-
ment in outer space will be
conducted on the nation's first
biological satellite, now sched-
uled for launch Wednesday
from Cape Kennedy.

This study, under the direc-
tion of Rice biology research-
ers Drs Edgar Altenburg and
Luolin S. Browning, will test
the genetic effects of the
weightless environment of
space—through use of more
than 10,000 fruit flies, some of
which will be born during the
satellite’s  three-day orbita]
journey.

P"-—"_
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Rice Gets $200,000 Grant From NASA

Rice University has received|Space Administration. The funds
a $200,000 sustaining grant from [will be wused for containing
the National Aeronautics and/space related research pmjects.]
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}Rice Rocket
Launched
By Students

Rice University graduate stu-
dents today successfully launched
a four-stage rocket 500 miles
into the Arctic skies in a probe
to study the relationship of the
Northern Lights and the Sun.

Detectors on the payload will
measure for the presence of
helium nuclei particles and, if
there, their ratio to hydrogen
protons known to exist in the
Aurora.

Rice graduate student David
|Reasoner led the student party
to Canada for the shot. Dr. Brian
J. O'Brien of Rice is the princi-
{pal researcher in. the project,
which is part of a contract with|
the National Aeronautics and
Space Administration.

| Another rocket bearing two,

identically instrumented pay-
|loads will be launched next
| week.

2T
‘Rocket Set
‘For Launch

*\The second in a series of Rice
University rockets was ready
for launching at Fort Churchill,
Canada, today as part of the
university's study of the rela-
tionship between the Northern
Lights and the Sun.

The first rocket was fired suc-
cessfully Thursday.

Dr. Brian J. O'Brien, professor
of space science at Rice and
director of the auroral study un-
der a NASA contract, said the
first rocket probe functioned
perfectly. It was lifted inté an
auroral formation about 500
/miles above the Earth and ra-
|dioed back “an abundance of
scientific  information,”  Dr.|
O’Brien said. _
[ It may be two or three weeks
before the data can be analyzed
and conclusive results an-
|nounced, he said.

Rice Rocket
Probes Space

Near Arctic

The first rocket probe in a |
new space research series by
Rice University scientists was
successfully fired Thursday
from Fort Churchill, Canada,
near the Arctic Circle.

Another rocket with a sec-
ond Rice payload is on the pad. |
and ready for launching some-
time between now and the end |
of next week.

Thursday’s rocket was Hft- ‘
ed fo an altitude of about 500 |
miles by a four-stage Javelin |
racket. Its purpose was to de-
termine whether the energetic |

cles that cause the mys-
télous auroral lighting dis-
. plays may have been emitted
“by the sun.
The ‘purpose of the second
rocket launch is also to study
the aurora.

the HOUSTON POST

February 10, 1967
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;While Others Cry ‘Drain’

i

By DONNIE MOORE SMITH
Post Reporter

While other parts of the
nation are screaming ‘“‘brain
drain” as the better teachers
and students are going else-
where for higher wages and
more fringe benefits, Houston
is on the “brain gain” end.

The Manned Spacecraft Cen-
ter is like a magnet pulling in
highly talented and -trained
people,

And while many of these
people make academic contri-
butions to local colleges and
universities by lecturing and
co-operating in research, they
also add to the school budgets
by enrolling their children as
full-time students and them-
selves as part time.

TO CO-ORDINATE its grow-
ing operational interchange
with colleges and universities,
. a new department has been
~~*ablished within the direc-
5 staff at the Manned

- =

Houston Colleges
Enjoy ‘Brain Gain’

Spacecraft Center, Dr James
Youngblood, a Rice University
graduate, holds the new posi-
tion of assistant for academic
relations.

Rice University was cited by
President Kennedy as one of
the reasons for locating the
Manned Spacecraft Center in
Houston.

It has several NASA re-
search projects underway in
various departments. The
Space Science Department has
conducted a suecessful series
of rocket probes into the iono-
sphere to study aurorae and
the causes of air glow, and is
studying variations in the
earth’s magnetic field through
a Hydromagnetic Wave Ob-
servatory.

RICE SCIENTISTS are also
studying the physical proper-
ties of exploded stars and oth-
er mysteries of outer space
with gamma ray telescopes
hoisted above the earth’s at-
mosphere by balloons.

The first university in the
nation fo receive approval fo
design and build its own satel-
lites under the new NASA Uni-
versity Explorer Program was
Rice University. Two OWL
satellites of Rice are sched-
uled to be launched in 1967,

Rice officials say a pleasant,

| informal interchange exists

between MSC and Rice, and
each uses the special capabili-

| ties of the other.

Rice scientists, both faculty
and students, make frequent
use of the vast array of test
facilities at MSC. Rice profes-

| sors, in return, are often

called upon to help develop
full utilization of various
pieces of MSC equipment and
to instruet NASA personnel in
its operation.

A RICE associate professor
of space science, Dr Curtis
Michel is currently on leave

| of absence while serving as

| scientist - astronaut in the

| search_at the, wiversity. _

manned spacecraft program.
But he is continuing to do re-

RICE SCIENTISTS LAUNCH 55-STORY HIGH BALLOON FROM PALEST
Helium Tubes Pumped Gas Into Main Balloon Before Flight

Another scientist - astronaut,
Dr Edward Gibson, has re-
cently been appointed to the
Rice staff as space scientist
to carry out research work.

The proximity of Rice to
MSC has proven extremely
beneficial to the development
of several Rice research pro-
jects. Two are to be included
among experiments that will
be placed on the surface of
the moon by American astro-
nauts.

Dr Michel is co-investigator
in one of the projects with Dr
John Freeman, assistant pro-
fessor of space science.

THE OTHER experiment is
headed by Dr Brian J.

O'Brien, professor of space |

science.

Dr Dieter Heymann, associ-
ate professor of geology and
space science, has recently
been named as one of the prin-

cipal investigators who will |

study geological samples re-

turned by astronauts from the

moon.

Several employees of MSC

are enrolled as part-time stu-
dents taking graduate. courses
at Rice. Many full-time Rice

students, on the other hand, ;
have been employed in a 10- |

week summer intern program
at MSC.

Rice is not the only univer- |

sity to derive educational ben-

efits from MSC. Next summer




Rice Rocket Probes Northern Lights

Two Rice University sc:entxhc,Churcl'ﬂll Canada, near the Arc-|

Circle.
payloads were rocketed into the|HC 0 f a series,
the HOUSTON CHRONICLE  |Arctic skies Saturday to radmimqf‘?:aliigcby gn;]a‘zm“aal Aero-

back information designed 10/naytics and Space Administra-|

March 19’ 1967 help determine the cause of ‘the| tion grant Thfa project is head-|
Northern Lights and the sm."ce|ed by Dr. Brian J. O’'Brien,|
of their radiation. -" : . space science professor. The in-
The twin. Ap’a‘ oad%’ soared|formation will be recorded on|
{about 500 miles ‘high ‘on a four-lmagnehc tape and analyzed at|
stage Javelin rocket from Fort'Rice. . 1

Dr. Goldwire Of

| | -
Balloon Test Called Rice U Awarded
| ‘Good Experience” | Astronomy Grant
f Rice University scientists saidlI ‘ Dr. Henry C. Goldwire Jr.. |
|I:c-day they gained good experi- | of 2322 Southgate, a teacher of
jence and additional data from| physics and space sciences at
their latest balloon flight, to | Rice University, is among 10 |
study ‘the remnants of an ex- American university faculty
ploded star. | members who have been
The 55 - story - high balloon awarded grants for the first
hoisted a gamma ray telescope summer institute in observa- |
to an altitude of 130,000 feet Sun-| tional astronomy. '
day durmg its 11-hour fllght' The program, which begins
The balloon was launched at Monday at the State Univer-
|Palestine, Texas, and came| sity of New York at Stony
'down near Cisco, about 215/ Brook, is sponsored by the
|miles away, National  Aeronauties and |
| About eight hours into the Space Administration. -
flight, the motor turning the The aim of the institute is to
telescope went out. acquaint future workers in
‘ This was the sixth in the se- space astronomy with methods
ries of balloon flights probing| and results of ground hased
the Crab Nebula, the apparent| astronomical research.
gaseous remains of a star that Dr. Goldwire, who received
exploded in 1054. It is about his Ph.D. at Rice, was the
3500 light years from Earth. winner of the four-year Chance |
' i = Vought Scholarship to Rice in
1959. I

Huge Rice Balloon in Fine Flight

Rice University’s gigantic charge of launching and re- parachuted to earth about
balloon, armed with instru- covery of the balloon that is = 5:30 PM.
ments. searching for gaseous as tall as a 55-story building. | — |
remains of the Crab Nebula, He said a recovery crew |
sailed about 198 miles through was at the scene late Sunday
the sky Sunday from Pales- to pick up the instrument
tine to near Cisco, package and other gear.
The flight was described as  The balloon was designed to | the HOUSTON POST
a “good scientific flight” by reach an altitude of 130,000
wr Alfred Shipley, who is in feet June 5, 1967
S - Dr Robert C. Haymes, as-
sociate professor of space
science at Rice, is in charge
of the research inis the re-
mains of a star that was ob-
served to explode in 1054.
. The launch was at 6:15 AM
“and the instrument package




C.ZDmebmhmanﬂr.l-.|-|.!_
Enmc.wn._.m::ma Zn_a:._.m Space Debut i

BY TOM MULVANY

R Chronicle Reporter
I Rice University scientists will _ j New Ap 2y Graduate Program
|méke their debut into space ; For O'Brien, the work will Five members of
Inext month. financed by a grant ] ; | constitute a continuation of staff and faculty E”M&Eﬂrm%—
._:.o_.: NASA to the Space Science| SW88 studies he had been pursuing had: exterisiv .
|Department, President Kenneth| SEES for four years while working e experience with-
'S. Pitzer announced Saturday.| | with Van Allen, discoverer of satellites and will use their ex-
m_ The inaugural will come about| the Van Allen Radiation Beit. perience in preparing the grad-.
{the middle of next month with But, it will mark a new ap- uate students for their own |
|the Jaunching of the first of four proach to the problem for, as space investigations.
irockets loaded with instruments Dr. Alexander Dessler, head of] Responsibility for the design
to search the atmosphere 100 the Rice Space Science Fro- and construction of separate in-'
miles above Wallops Island, Va. \gram, said: “This will be the strument_devices for the pay-

Three additional rockets, also first rocket probe to obtain load package has been assign-
\Jaden with instruments, will be simultaneous. definitive ‘ed to four graduate ‘students.
'sent aloft above Ft. Churchill in e of ‘and particle ' 'These are Michael Trichel of
the northern part of Manitoba, energy » | Shreveport, David Criswell of
\Canada, during January and T i Fg .
February. PHYSICIST DR. O’'BRIEN LECTURING ON ROCKETRY _ This i 2 oneyear grant,

Designed at Rice Prepares Rice Students for Stiots Into Space. Dessler explained, and while

The instrument-laden pay- = some of the grant will go oz
loads, each weighing 50 pounds, _Prime Goal _nud:_z_ equipment s._..n_m will
are being designed, constructed _ The prime goal in this quest be used in later space experi- |
and tested at the Satellite Tech- is E.%ﬁd:na the answers to ‘ments, “the major portion is |
niques Laboratoy at Rice. They questions which have been puz- T_»o& directly to the gather-
\will be launched by NASA’s zling scientists fof several dec- ling of scientific evidence on
/Nike Apache rockets. h ades since the first recorded \aurorae and the sources of air-

This work is already well ad- detection of the weak glow seen iglow.”
ivanced because Rice dipped into in the sky during dark phases Besides its immediate objec-
lits own funds, in anticipation of the moon. tive of this research, Dr,

the grant to set up the lab- . Scientists have labored indi- Pitzer said, the program will
oMatory and equipment early vidually and collectively to provide a valuable educational
last summer. solve this problem but the an- tool for the development
| Dr. Pitzer explained: “By swers still elude them. The pro- Rice of space research
buying the equipment early in gram at Rice will mark the first tisis and satellite engineers. |
the summer with Rice Univer- effort in this field by a univer- | It will assist in building up a
sity funds, we saved several sity in the Southwest. team of faculty, staff and stu-
months in our educational and Heading the Rice program is dents with experience in rocket
Tamm_.n: programs.” Dr. Brian J. O'Brien, work which will prepare them
_ of space science, who cam for later satellite research pro-
here from Dr. James Van Al- jects. g
lens team of physicists at
Jowa State University.




m Maximum flexibility in the use of
space.

m Centrally located service facilities
such as the library, a restaurant, med-
ical clinie, personnel offices, and re-
production department. .

m The ability to make extensive
changes in laboratories with limited
interruption of work.

a Minimum pedestrian traffic past
and through offices and laboratories.

m A central air-conditioning system.

@ Minimum distance from parking
lots to the buildings. )

m A road system which would elim-
inate pedestrian traffic across roads,
plus minimize traffic congestion on

public roads.
m Construction and operating costs
were to be as low as possible.

INDUSTRIAL RESEARCH

May, 1967

Honorable Mention — Laboratory of the Year

%

Cite functional beauty

In his design of the new facility,
Saarinen not only captured all of
the necessities as outlined above, but
from an aesthetic viewpoint, the build-
ing he created is unrivaled as a formal
setting for a technological structure.

And so it is by virtue of the beauty
and functionalistic design of the Bell
Telephone Laboratories at Holmdel,
that a panel of Industrial Research
Editorial Advisory Board members
and prominent architects, selected this
facility as the first annual “I*R Labo-
ratory of the Year.”

The Editorial Advisory Board rep-
resentatives consisted of Dr. James
Hillier, vice president, research labo-
ratories, Radio Corp. of America; Dr.
Glenn A. Nesty, vice president, re-
search and development, Allied Chem-
ical Corp.; and Dr. Clyde E. Williams,
former president, Battelle Memorial
Institute.

The architect’s viewpoint was rep-
resented by Harold C. Bernhard, part-
ner, Shreve, Lamb, & Harmon Associ-
ates, New York; Robert W. Cutler,
partner, Skidmore, Owings & Merrill,
New York; and Dean Kenneth A.
Smith, School of Architecture, Colum-
bia University.

Together with Dr. Victor J. Danilov,
executive editor, Industrial Research,
this group selected the Laboratory of
the Year and cited two others for hon-
orable mention from among those

R&D facilities completed since Jan.

1, 1966.

Honorable mentions went to the Na-
tional Center for Atmospheric Re-
search Bldg. in Boulder, Colo., and the
Rice University Space Sciences &

Technology Laboratory in Houston.

Similar to the Bell Telephone Labo-
ratories’ external corridors and the
NCAR building’s “alternative route,”
the Rice University Space Science &
Technology Laboratory boasts an out-
side passageway surrounding the hub
of research activity.

The Texas laboratory was honored
on the basis of its extremely tasteful
contemporary design. The clean char-
acter of the $1.8-million building is
attributed to Houston architects
George and Abel B, Pierce, The unique
exterior of the 7,500 m? (84,000 sq ft)
building provides an inviting picture
of practical and functional design.

As pointed out, arriving at a winner
in such a competition was not a simple
task. There were many outstanding
laboratories among the finalists. In-
cluded in the list were:
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" BY ARTHUR HILL

Chronicle Sclence Editor

© 1988, Houston - Chronicle
Space scientists at Rice Uni-
versity have discovered what
appears fo be a new source
of energy in the remains of a
stellar explosion observed a
thousand years ago on Earth.
Detectors flown in a balloon
high above the plains of
Texas have found gamma
rays, a form of atomic radia-
tion, pouring from the ex-
ploded star, now known as the

“Crab Nebula, with an intensi-
[ "ty for which there is no known

explanation.

This is the first time a
stellar object has been proven
to emit gamma rays. The dis-
covery may open up a new

“kind of astronomy just as the

|

discovery that some objects in
the sky emit radio waves
formed the beginning of radio
astronomy in the late 1930s.
X-ray astronomy was also
begun in a similar fashion a
few years ago.

Nebula Unusual

The Crab Nebula is unusual
in that it radiates all types
‘of waves, from visible light
through radio, X-ray and now
gamma rays. Indeed, the Rice
scientists were unable to find
how far up the radiation lad-
der, or spectrum, the Crab
Nebula is emitting energy.

“There are evidently objects
in nature that are producing
energy by some process un-
known to us,” said Dr. Rob-
ert C. Haymes, associate pro-
fessor of space science at the
university. -

The results of the Rice ex-
periment are reported in this
month’s issue of the Astrophys-
jcal Journal. Haymes shares
credit with .D. V. Ellis, for
whom this is a doctoral thesis,
G. J. Fishman, J. D. Kurfess
and W. H. Tucker.

The research is sponsored by
the U.S. Air Force.

Rice has made six balloon
flights to study the Crab Neb-
ula beginning in October,
1965. According fo Chinese ob-
servers of the time, the star

that produced the nebula ex-
ploded in the 11th century.

Last Flight |

The last, and most success-
ful of the Crab Nebula flights,
occurred June 4, 1967, and is
the basis for the report. The
equipment is flown in a balloon
to lift it above most of Earth's |
atmosphere, which absorbs
gamma radiation.

On June 4, the balloon, re-
leased from the National Cen-
ter for Atmospheric Research |
at Palestine, Texas, ascended
to 128,000 feet and remained
there for about 8 hours, drift-
ing westward. It was recov-
ered near Cisco, Texas.

While in flight, the gamma
ray detection device. was
aimed at the Crab Nebula for
10 minutes and then away from
it for 10 minutes. The differ-
ence between the two readings
represents the gamma radia-
tion output of the exploded
star.

The Crab Nebula is between
3500 and 6000 light-years away
(a light-year is the distance
covered by light, which travels
at 186,000 miles a second, in
a year). This places it in the
same galaxy as the solar
system.

Oval-Shaped

To the eye, the object is a
wispy, roughly oval-shaped
splotch on the sky. It is about
6 by 3 light-years across. The:,
X-rays emitted by the nebula’|
appear to come from a nu<
cleus within the object that is'
about 1 light-year in size. 3

It may be, Haymes suggest-
ed that the gamma ray source
lies somewhere inside this:
nucleus.

The scientists have exam-
ined — and discarded — all
known theories for the pro-
duection of gamma rays. There
are basically four types of
theories.

One is radioactivity, but by
its very nature radioactivity
tends to release its energy as |
sharply defined wavelengths.

(See BALLOON, Page 26)

Balloon Detects Rays

From Exploded Star

The detector found energy
emitted at all wavelengths.
Moreover, the total energy
output from the nebula is
about 50 times greater than

activity, Haymes said.

Another theory is that the
energy may be coming from
a neutron star at the center
of the nebula. No one has
ever seen such a star, but
their existence has been pos-
tulated.

Here again, the wavelength
pattern of the energy does
not mateh the mneutron star
picture, which, if It exists,
would have the mass of the
sun packed into a dense

' sphere 8 miles across and
. glowing gamma ray hot at a

temperature of 1 billion de-
grees.
Glowing Hot

The same can be said of the
theory that the entire nebula
is at a temperature of billions
of degrees and glowing gam-
ma ray hot, Haymes said,

The only theory that fits
even remotely, he added, is
the “synchrotron” idea, which
supposes that the nebula is
acting like a huge atomic ac-
celerator speeding up elec-
trons until they give off gam-
ma ray energy.

The problem here is that an
electron traveling this fast
would last only about a year.

Civilized Race :

The scientist noted that the |
energy being generated by |
the Crab is about the same |

as if a planet about the size
of Earth had been totally de-
stroyed, converting all its
matter into energy.

This brings up the possibili-
ty of a civilized race, far su-
perior to humans technologi-
cally, somehow making a*‘mis-
take."

This cannot be ruled out,
but it would be difficult, per-
haps impossible, to prove,
Haymes said. Some natural
;explanation seems more like-
¥

“I am frankly baffled, All I
can say is that the experi- |
ment seems to have cast into |
serious doubt all of the pres- |
ent theories,” he said. ]

. could be expected from radio- |
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i d
Launch truck nicknamed
tion of night balloon experiment at researc

SALLYPORT

Rice Scientists
Launch Rocket

'Rice University scien-
tists Saturday successfully
launched a second Javelin
rocket into the Northern
Lights over Fort Churchill,
Canada, near the North Pole.
~_The rocket reached an alti-
tude of about 500 miles. sep-
arated and passed through
the auroral formation, meas-
uring the dispersion of elec-
trons and protons which turn
the sky info brilliant colors,
‘The experiment was spon-
sared by a research grant
from the National Aeronau-
ties and Space Administra-
tion.

The first Javelin was
launched March 17, 1967.

i i le-
“Tiny Tim” and its crew wait for comp

h center in West Texas.




SUNRAYSIA DAILY
April 15, 1968

Wales, short of the

| wWind conditions in the
ated T.rm(-m\.., Vi

yesterday
d to an
s to allow
» place.

mch fol-
v.n"L' b\'

| four thou i :
i l({n\ to retrieve the equip-
] ment.

The ists said |
| the Balloon |
Launching team were on
stand-by st week and at
i 3 to| the week waiting for|in a scr
get a giant balloon into the | syitable her conditions. | from Mildura,

lmr‘rl a vL»_
I-)l’ 1) 1'!1|-1-“" T

| u,%nm.,a
Rice Univers :
was deseribed as a suc

The previous atter

J Kmv
r 17 Qe "unn

ht was the second
s of four planned

=]
=

gir was hine § on the T
launching ! [
[ palloon \ {
| feet. after 36 minutes
;au.
The f;‘.‘_tl'-_, first 1 Dr J. Kurfess:'a
St mina man for tn‘ team,
the liern by
is believed to iast nie some
\:ls 1C'I'l:|..1:‘._lll | for the m out-
e m four e *‘T
Al mes added that
1'1(1 been chosen
erou A said ; wtion 0" the
e launching field | far beyond the r sys- | ]
will crate today. tem, and even nd the | cause
5 M altitude winds, too, 1 W “The faclh that | to ob
Yesterday’s balloon, should have dropped to an|Wwe can : o 11‘.L ol SOMEC
with iis 10001bs pa 3;9_9;;[9_1;:[5 level by that|means they must raciate an |
left the Balloon Laun time,” he said. I
ing Station at 430 pm. Dr Kurfess said that late
and soon reached )0 last we 124-knot . winds
fect. had been blowing in the

here.

upper atmo
A he ed balloon,
more than 36 f.u in dia-
meter, will be used to take
a gamma ray scanner 25
viles above the earth.
1e seanner and allied
radio transmitter will relay |
its fin back to the sta
tion at
information
and later cor

Ellis and

search ass




SUNRAYSIA DAILY
April 25, 1968

About 100 people saw ¢ | climbed into

| erly jet st
if the
plann

form, it

in]'e'-'s, _men o . until ;
;aunct - it for

not de ¥ | “ 1}"‘:1";:;?11

low the balloon to continue | northwe of Mildura near | the fr of

on its asc troy

it by radi d and
allow its f
to drop
chute,
At midnight
had reached
was about
southeast of
The bal

well with
of the

the balleon
Blown  well
point.

The be
the

....
3 9

helium

another §

Neither of
would have been
able even if tihe

were a suecdss, but

Was carr
X, -
iaverea

payload
to the

o the
hovered for about
onds with the payload

measured

its

appar

1

loon




SUNRAYSIA DAILY
May 7, 1968

AT ) D P2 = Erm R W e
y fL.‘ ¥ 8] { i
| / - : i b | H 1
i & 1% - o L ($ | H i & :
| % ; &
\ ! {
- 5 ‘.\ F | i, AP T | N P 1 1 3 ) - - .
- \ W \ | Fé 1 | { d / \
C- ¢ j 1 ] i | \ | | \ 4
/ 7 el > \ Fa
2k kd NG L > i 7N 5 5 N | \'\ i) ] Sl K5 N
- ~ 1 0
1 &) \ |
-~ -1 1 F | - | - o L Y
f I ) | =
{ L1 et | Y X/ ¢
I3 - | L ¢ 1 i / %
i } d b ed wral b3 bd L -

i
i~ rlea mb o slow rate
O rise cii ¢ siow raie.

Because of the behavior of the balloon the flight was only a
partial success — although scientists say they did get about an hour’s
scanning of outer space with their apparatus.
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" Program
Plagued
By Delays

BY ARTHUR HILL

Chronicle Science Editor

A blue-ribbon committee of
scientists Saturday recom-
mended cancellation of Rice
University’'s Owl Satellite pro-
gram.

The recommendation goes to
the National Aeronautics and
Space Administration.

The program has been
plagued with delays and
burgeoning costs. Originally
scheduled for launch in Jan-
uary, 1969, the satellite pro-
gram is at this point 1*2 years
behind schedule.

HOUSTON CHRONICLE

The chief project. scientist |
resigned from Rice last Sept- |

ember. The university pro-
posed . that a new manage-
ment team be allowed to con-
tinue the effort,

The 18 - member committee

met Friday and Saturday at

Rice to discuss whether the |
scientific aims of the satellite |

program are still valid in
view of the delay.

Although the space agency

could = overrule - the com-

mittee’s decision, it has never |

previously done so.

At least $3.5 million of the
$4 million budget for the Sat-
ellites has been spent, accord-
ing to Dr. Alexander Dessler,

head of the department of |

space science at Rice.

Had the project continued, |

a member of the new group
that would have managed the
program estimated the total
cost would have run from 38
to $11_million.

1vlle\\

The scientists debated the |

program until some of them
had to leave to make airplane
connections Saturday affer-

noon. This, Dessler said, in- |

dicates the vote was close and
the decision a difficult one.

No major objections to the
experiment proposed for the
Owl were raised during two
intensive periods of question-

ing, Dessler added. But mem-

bers of the committee did
wonder if better ways of ae-
complishing the same scientif-
ic goals were not available
considering progress made
since the original proposal was

‘made

Section 3, Page: i'? 1

A

anel Recommends 'Dumpmg
Rice Satellite Project




First One Visible |
Rice Astronomers

Discover Pulsar

In Crab Nebula

BY ARTHUR HILL |tronomy sponsored by the In-
NerHogc SCEnce | Rej . ternational Astronomical Union. |
Rice University space SCi-| Discovery Supports Theory ‘
entists today announced that| Rinding a pulsar that emits
fluctuations in high - energy ragio, light and gamma radia- |
atomic particles from the rem-iﬁ[m furnishes further support
nants of ~an .exploﬁed StaTifor the theory that pulsars are
m‘:ihﬂtﬁ? ;bgﬂlig}g on - off incredibly dense meutron stars;
PaeH : |a rapidly spinning kernel of
Pulsars are so named be'im-attel:' and energy about ® 10
cause they transmit bursts of mijac in diameter left by a dy-|
radio waves on an incradiblyiing star. .
regular cycle. | The Crab Nebula is a cloudy
In looking at the exploded object 6500 light-years away |
star, called the Crab Nebllla,fthat was formed when a star
astronomers found a radioiexploded in 1054 A.D. The pul-
source sending out bursts at 30 sar can be seen in the midst of
times a second and a source/the cloud and, if the neutron|
of light winking at the same star theory is correct, is located
rate. iin the area from which the star!
The Rice discovery of the pul- exploded. : i -
sating atomic particles, called| A light-year is the distance
gamma rays, indicates that the light travels in one year at a
pulsar—the first to be seen as|speed of 186,000 miles per sec-
well as heard—is also radiating ond.
at the high end of the energy Data From Balloon
spectrum. | Haymes and two graduate|
Official Announcement {students, Gerald J. Fishman
“The discovery of 2 samma- and Frank R. Harnden, found
ray pulsar in the Crab Nebula the gamma-ray pulsar by re-
gives a new impetus to the en-|€xamining electronically, with
tire field of gamma-ray as-|@ computer, tape-recorded data
{tronomy,” said Dr. A. J. Dess-|gathered from a high-flying'bal-
ler, chairman of the space sci-|loon experiment June 4 197.
ence department at Rice. The balloon carried a ggm-
“The clues discovered by as-|maray detector over West
tronomers at Rice are im- Texas at an altitude of 26 miles.
portant steps in giving man a Gamma rays do not penetrate
better understanding of the na-|to the surace of the Earth. They
ture of his universe,” Dessler are stopped by the atmosphere.
added. - | - The gamma - ray pulsations
The discovery of the gamma- | are very faint, but the Rice sci-
ray pulsar was officially an-|entists found them by knowing
nounced in Rome, Italy, by Dr. from radio and optical obser-
Robert C. Haymes, associate vations what pulsation intervals
professor of space science at to expect.
Rice. ' ——
He is attending a symposium
on gamma sand X-ray as-|

the HOUSTON CHRONICLE
May 9, 1969

CRAB NEBULA SOURCE OF GAMMA-RAY PULSAR
Pulsar Discovered by Rice U. Astronomers
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MECRICET) oo
SENI] 4 HI]EKES November 11, 1963
N SPCE ST

HOUSTON, Nov. 10 (AP) —
The space agency and Rice Uni-|
versity are teaming up to send
feur rocket probes into space
to study aurorae and airglow.!i

Kenneth S. Pitzer, &}gi presi:|
dent, announced Sunday the uni-|
versity has received a $200,000
grant from the National Aero-
| pautics and Spacg Administra-
tion to conduct ‘‘rocket-borne
| measurements of aurorae and

airglow and study their causes.”

g 410 Bt Tockt et
Dr. Brian ?I. %)u‘ll.lrien,eprpo(r:sso;l ODESSA, TEXAS
of space science at Rice in- AMERICAN
m:%efgfﬂ “;‘;‘; Elﬁj November 10, 1963
m urorae and fi ' .

n ua; as some mlnﬂsuy! ’“ I s I g o |

M nhenon
The NASA grant will finance
the major portion of the experi-
ments in the space probe ser-
fes to be called “Sammy I, T,
III and IV," after the school’s
mascot, *Sammy, the owl.”
3 Payloads
The first rocket probe will be
100 miles into space and will be
' ed about mid-December
from Wallops Island, Va. The
remaining three payloads of in-
struments will be fired into au-
rorae from Fort Churchill, Ca-
nada, in January or Feburary.
. 'The payloads are being de-
" signed, constructed and tested in
the satellite techniques labora-
tory at Rice.

The 50-pound instrument pack-
ages will be launched by NASA's
Nike Apache rockets from NASA
launch sites. .




SCIENCE SUPPORTER: Former NASA scientist-astronaut Cur-
tis Michel thinks seience experiments will be slighted in the Apollo

Applications Orbital Laboratory.

i

NASA’s AAP Program Slated

For Military Reorientation

By JACK ROBERTSON

!
I

|

ELECTRONIC NEWS
September 1, 1969

WASHINGTON. — NASA’s civil Apollo Applications |
Orbital Laboratory may take on a more military hue
should the Pentagon implement defense experiments under «
consideration for the embryonic space station.

The military Manned Orbiting Laboratory (MOL)

space station was canceled in
June, Since then, eight of the
Air Force MOL astronauts have
been transferred to NASA—and
space sourees claim some of the
MOL experiments may follow.

Former NASA scientist-astro-
naut Curtis Michel, now at Rice
University Space Sciences Cen-
ter, believes the military shift
will diminish even further science
experiments in AAP,

He believes it likely that sev-
eral of the new Air Force MOL
astronauts will fly on the AAP
orbiting workshop—bumping off
more scientist-astronauts.

Scientific features already
ave ruffled over the latest turn
in the AAP workshop — now
pushing the first flight back to
1972 at the earliest. Originally
the first flight was {ime-tabled
for the end of 1968.

Now scientist-astronauts will
be in training an additional 3-4
years — T years affer some en-
tered the program. Astronaut
alumnus Michel expects more
spacemen scientists to become
disillusioned and leave the pro-
gram. .

To their credit, at least eight
of the scientific space corps are
toughing it out, for the time be-
Ing. They are in jungle survival
training in Panama — rated by
the military types as one of the

'roughest parts of astronaut

training. Another physician-
astronaut, William Thornton,
flunked his jet flving test last
week—but wants to stay in bad-
ly enough to return to flying
school.

A mounting public ‘clamor also
calls for greater science in the

Apollo moon landing program it- |
self. The next three landings— |
Apollo 12 through 14—will re- |
main essentially test missions, |
with the Apollo Lunar Surfacei
Experitaents Package (ALSEP) |
the largest scientific part of the |
flight.
Demanding Dividends. !
Sen. Charles Goodell (R., N.Y.)
and Rep, Leonard Farbstein, (D., 2
N.Y.) are seeking Congressional
probes of the lack of scientifie
effort in future manned flights.
Representative Farbstein said the .
U.S. should start getting a pay-
off from jts $24 billion invest-
nment — not just send more test
pilots to the moon for TV spec-
taculars. A,
The AAP orbital workshop long4
has been a subject of dispute— i
from the Presidential Science Ad- ¥
visory Committee (PSAC) report
challenging the original conecept
of using a spent-stage Saturn S4
hooster, b
After 2 years, NASA came

" around io PSAC thinking, and i

the middle of the Apollo 11 his-#
torie mission serapped the spent.
stage approach. NASA now wi
construet the workshop inside |
the empty booster shell on th
ground and launch the quasi=
space station intact.

The Defense Department long
has had medical experiments on |
the AAP workshop—to learn how
astronauts can maneuver »v
live in space. These are believeu
still in the program — though
with its own space station
scrapped, the Air Force has little
“or the astronaut data now.

)




Rice Scientists

To Try Charting
Exploding Star

BY ARTHUR HILL |
Chronicle Science Editor |
Scientists from Rice Universi:|
ty plan to leave nex{ month for|
Argentina, hoping-to chart for
the first time the awesome re-
lease of energy from a star in
the process of exploding.

The group, under leadership
of Dr. Robert Haymes, asso-
ciate professor of space science,
will fly a gamma ray detector
in an unmanned balloon 130,000
feet over a desert in northwest-
ern Argentina.
| Haymes has, in only two|
{weeks, obtained permission|
from the Argentine government |

ance of a strong X-ray source,
as if a searchlight had been
turned on, near a constellation
known as Lupus, the wollf, visi-

ble only in the Southern Hemi-
sphere.

The appearance of the source
was seen by two Vela satellites
July 6, and they recorded its

rise in intensity over. several '
days, as it became more in- |

tense than any of the 40 X-ray
sources that have been discov-

ered in the last several years. .

Latest reports, Haymes said,
indicate that the object is losing
intensity at the rate of about 50

the HOUSTON CHRONICLE
September 10, 1969

and the U.S. Air Force, which|percent in a four to six-week
sponsors the gamma ray bal-|period. In theory, where there .
floon program, to conduct the are X-rays of this intensity,
experiment. |gamma rays may well be pre- |

The detector is the one|sent and possibly stronger than |

‘Haynes used to find gamma|
vays in the remnant of a star,

ow known as the Crab nebula,
nat exploded about 1000 yearsl
1g0, as seen from Earth.

High Speed

Gamma rays are very high-
speed, high-energy atomic parti-
cles which such a fierce exp!o-_l
ision might be expected to gen-|
ierate. Radiation of lower ener-|
\gies, such as X-rays, visible|
{light and radio waves, has also!
been found in the Crab nehula.]

The excitement in Argentina|
Jds caused by the sudden appear-

the Xrays being produced.

The satellites that detected
the X-ray source were launched
from Cape Kennedy May 23 to
watch for nuclear explosions in
space, The existence of the
source was reported to the In-
ternational Astronomical Union
July 29 by Dr. J, P. Connor,
Dr. W. D. Evans and R. D.
Helian of the Los Alamos Scien-
tific Laboratory in New Mexico.

tI:: . RICE SCIENTIST TO PROBE MYSTERIOUS X-RAY
i

i Dr. Robert Haymes Seeks Star’s Secrets

Range of Energy

| Participating in the gamma
ray experiment will be Haymes,
Dr. Alfred Shipley of the Na- |
tional Center for Atmospheric

the program manager, Alberf
C. Heath, an engineer at Rice.

Haymes said the range of en-
ergy to which his detector is
sensitive has been nearly dou-
bled since the Crab nebula ez-
periment. i

No one knows what the new
X-ray source is, or how far
away it is. If it does prove to be
an exploding star, however, and
in the same galaxy as our Sun,
it would be the first such dis-
covery in three centuries,
Haymes said, and it would hold
immense scientific importance,

The source could be a nova,
where perhaps part of a star
explodes, or a 100,000 times
more powerful supernova,
where the entire star erupts,
Haymes said. :

92 Elements
“No one has previously been

. able to observe a star explode
- in gamma ray wavelengths.
. Virtually all astrophysical theo-|
i ries predict that a tremendous
§ intensity of gamma rays will be,

given off by such an explosion.,
You might even see evidence
for the 92 elements being pro-
duced through radioactivity,”
he ‘said. EY

Research, Boulder, Colo., and |

-
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Rice Scientist
Gets 1st Sample
- Of Moon Rock

A Rice University scientistmay find gases that were
was the first person to receive trapped inside the minerals
a sample of the Moon for out-|when the Moon was formed,”
side experimentation. |Dr. Heymann added.

_ The Manned Spacecraft Cen-| Over the next three weeks,
ter’s Lunar Receiving Labora-|the lunar laboratory will be dis-
‘tory turned over the sample | tributing about 18 pounds of lu-
|Friday. afternoon to Dr. Dieter nar material to 106 teams of
'Heymann’ associale professm‘ISCientiStS ]I'I the United States
of geology and space science at and 36 in eight other countries.
Rice, Five other scientists also| In addition to Dr. Heymann,
received samples. \those who received samples

. lwere:

Th? sam_p]es, paqkaged « " pr. David MecKay, Manned
plastic cylinders with screw gyacecraft Center; Dr. K. Fred-
caps, are protected inside by & 10k son, Smithsonian Institu-
foil wrapping that encloses 2 yion. pr. S. 0. Agrell, Cam-
second plastic container. bridge University, England; Dr.

Dr. Heymann said he would E. L. Fireman, Smithsonian In-
jattempt to measure the|stitution; and Dr. G. W. Reed,
\amounts of inert gases—helium, Argonne National Laboratory.
argon, neon, krypton and xenon| A conference on the results of
—in the rock. \the experiments will be held in

“If we are lucky, we hope we January.

RICE SCIENTIST DR. DIETER HEYMANN
Gets Moon Sample for Study




. made. Not making these deci- |

g

*“to really understand the solar |

Rice Space Prof
Named to NASA
Council in D.C.

Dr. Alexander J. Dessler,
professor of space science at
Rice University. has been
named science adviser to the
National Aeronautics and
Space Council in Washington.

He gets a year's leave from
Rice to take the $32,000-a-year
post, effective Sept. 15.

The council, part of the ex-
ecutive branch, advises the
President on space and aero-
nautical matters. Vice-Presi-
dent Spiro T. Agnew is nomi-
nal head of the council.

Dessler said he will help the
council to suggest the nation’s
space projects over the next
decade.

The council, he says, is an
ideal forum to debate military
and civilian space goals be-
fore they are carried out by
Defense Department and
NASA.

Desseler said the council will
need a year to make its post-
Apollo Moon shot recommend-
ations. "

“This next year will be the:
yvear in which most of the
long-term decisions will be

sions will be tantamount to al-
lowing the space program to |
wither," he said.

Dessler said an underlying
theme to the nation’s future |
space activity “has got to be |
exploration of the solar sys- |
tem. We have the opportunity |

system and what makes it |

tick.”

Obtaining this knowledge
will require the use of both
unmanned and manned vehi-
cles plying the vastness of
space, he added.

A manned mission to Mars
will certainly take place, Dess-
ler said, but not until robot |
probes have first answered
the questions man needs toI
know about the planef.

Dessler served as chairman
of the Department of Space |

DR. ALEXANDER DESSLER
Gets Government Post

Science at Rice from its crea-
tion in 1963 until last July 1.
Prior to that, he was a pro-
fessor of atmospheric and
space sciences at the Gradu- |
ate Research Center of the |
Southwest, Dallas.

He holds a doctorate in |
physics from Duke University.

the HOUSTON CHRONICLE
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a Summer Faculty Systems
Engineering Institute will be
sponsored by MSC for the
benefit of faculty members of
colleges and universities
throughout the nation.

RICE PROFESSORS will:

lecture at the institute to be
held at the University of Hous-
ton.

The University of Houston
also is engaged in research
for the Manned Spacecraft
Center. There are 14 research
projects totalling. $1,353,
915 and funded by NASA-MSC
underway at UH.

Typical of these are projects
involving “In Situ Organic
Analysis of the Lunar Sur-
face,” a $195,943 research pro-
gram being conducted by
threer UH chemistry profes-
sors, Dr John Oro, Dr Ralph
Eecker' and Dr Alberter Zlat-

1S.

Dr Daniel Sheer, UH pro-
fessor of psychology, is con-
ducting a $210,068 MSC re-
search project entitled “Study
of Methods for Experimental
Induction and Measurement of
Emotional Stress.”

THE RELATIONSHIP be-
tween MSC and local schools
is a two-way street. At the
request of MSC, UH began

offering credit courses at MSC |

in the fall of 1964. Seven
classes were conducted with
125 students.

The program was formal-
ized in the summer of 1965
with the establishment of the
Clear Lake Center. Graduate-
level courses in engineering,
public administration, and the
sciences make up the curri-
culum.

Classroom space is provided
by MSC, and selected UH pro-
fessors commute to the center.
By the fall of 1966 the number
of courses offered had grown
to 16, and 223 students were
registered.

A permanent facility on 50
acres of the land in the Clear

Lake area is being planned.
The Humble Oil & Refining
Company gave the property

‘and is reserving another 60

acres for university use. The
land adjoins the MSC proper-
ty.

IT IS ESTIMATED that an-
other 200 employees of MSC
are taking undergraduate and
graduate courses on the main
campus of UH.

A number of seminars and
symposiums have been con-
ducted by the University of
Houston in co-operation with
and in behalf of MSC. The
specialized summer programs

_of research and study for tal- °

ented young college and uni-

versity faculty members in |
engineering and science 1is ||

typical of these.

NASA pre-doctoral trainee-
ships have been available at
UH for several years. Thirty
traineeships are in effect now,
and six trainees have com-
pleted the program with
earned Ph D's.

THE UH placement center
is playing a key role in pro-

viding talent for MSC. A large
number of UH graduates has
been hired by MSC. Outstand-
ing UH graduates are referred
to MSC, which also actively
recruits on the UH campus.

Since its beginning MSC
has ufilized the physical facil-
ities of UH for various pur-
poses.

San Jacinto College, which
is less than 10 miles away
from MSC, has from 350 to

400 NASA employees enrolled |
in night courses ranging from |

English to business to technol-

and one of its ideals is to
further education. Most of the
25 students now enrolled in the
evening school at San Jacinto
College are taking business
courses related to their jobs.
NASA also had 15 students _
attending San Jacinto College
last semester on contract.
These contracts provided for.
the students’ tuition and costs
[ to be paid by NASA.

ogy. In many instances these |
courses affect the employee’s |

ratings for pay scales.
In addition several hundred

of the regular students at San |
Jacinto came to the area when |

their parents began working
for NASA or related in-
dustries.

A BLOCK OF 25 students
has come from the Lockheed
Management Association, a
group affiliated with a NASA
related industry. The associa-
tion has about 300 members,
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Dr Dessler: “A lot more study’
- Rice space science chief

Dr Alexander J. Dessler,
chairman of the Rice Univer-
sity space science department,
will help draft President Nix-
lon’s proposals for future space
{exploration.

He will serve as science ad-

viser to the National Aero-
nautics and Space Council
headed by Vice President
Spiro T. Agnew. Astronaut
William Anders, a member of
the Apollo 8 lunar mission
crew, has been named execu-
itive director of the panel.
i Dr Desssler, taking a one-
iear leave from Rice for the
'$32,000-a--year assignment, re-
fused to speculate on what he
thinks the space goals should
‘include.

“Before a final commitment
can be made,” he said, “‘a lot

more study will have to be
done.’

“But,” he warned, “not
making a decision within a
year will be tantamount to let-
ting the space program wither
away."

He said the momentum and
manpower that enabled the
U. 8. to reach the moon can

stay together no more than a

year without a new goal.

He said a year is sufficient
to complete a proposal Presi-
dent Nixon can present to Con-
gress.

Dr Dessler advocates a
space program balanced be-
tween manned and unmanned
flights.

He came to Rice in 1963 to
become chairman of the new
space science department,

to help Nixon draft goals

that gives broad coverage of
the major fields in space re-
search.

In 1968 it conferred more
doctorate degrees in space sci-
ence than all other university
space departments combined.
It now has 18 faculty members
and seven research associates.

Space research exenditures
at Rice reached a peak of
more than $§3 million in 1967.

Dessler, 41, is a native of
San Francisco. He formerly
taught at the Graduate Re-
search Center of the South-
west in Dallas and worked in
the space physics department
of Lockheed Missiles and
Space Co..He was a technical
adviser to the space program
in India in 1961.

ALEXANDER J. DESSLER
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Trudy Butschek, Rice junior, studies lunar sample
- ~Post Photo by Jerry Click

Rice students see moon rock,
receive preview of Apollo test

-k

" Rice University students got their first
: of moon rock and a preview of an
‘experiment to be used on the next Apollo lu-
nar mission at a special exhibit Wednesday.
~ Dr Dieter Heymann, one of the principal
_investigators of the Apollo 11 lunar sample,
“displayed the tiny portion of moon dust he
- will begin testing Friday.

| His assignments will be to learn the age of
* the sample and gain clues to the conditions

| “under which it formed.

_ Dr Hans Balsiger displayed a lunar fon de-
* tector (which space experts will call the
' LID), like the one Apollo 12 astronauts will

- leave on the moon this fall.

. Dr Balsiger is a research associate to Dr

John W. Freeman Jr, the principal in-
vestigator on the experiment. The detector
will measure the ionized particles originating
on the sun — sometimes called “solar wind.”
It will also measure fonized constituents of
the lunar atmosphere, the lunar surface po-
tential and residual from the lunar assent ve-
hicle exhaust gases. Data from these ex-
periments will be sent back to earth for one

year, Dr Balsiger said.

Three units like, the one displayed Wednes-
day are scheduled to be left on the moon.

Only a limited number of students and fac- -

ulty members were allowed to view the ex
hibit, under space agency rules.
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By JIM MALONEY
Post Reporter

An octopus-like set of experiments the
Apollo 12 astronauts will set up on the moon
should provide a wealth of information for sci-
entists.

The experiments are designed to return in-
formation on such things as the composition of
radiation that blows from the sun, the move-
ments of the moon’s crust and interior and
the slight lunar magnetic field.

Apollo 12 is scheduled to lift off from Cape
Kennedy at 10:22 AM Nov 14 with Cdrs
Charles (Pete) Conrad Jr, Richard F. Gordon
and Alan L. Bean aboard.

Conrad, the Apollo 12 commander and Bean
are to be the third and fourth men to walk on

‘the moon.

While these astronauts are spending about
32 hours on the lunar surface, Gordon will
await their return in lunar orbit,

the HOUSTON POST
November 11, 1969
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Conrad and Bean may spend as much as
eight hours outside of their- landing craft ex-
ploring the moon.

One of their first tasks during the first of
two moon walks will be to unpack and set up
a package of experiments called ALSEP.

ALSEP means Apollo Lunar Surface Ex-
periments Package.

A study by the Bendix Corporation’s Aero-
space Systems Division has shown that the
astronauts can set up the six experiments, a
ceniral station and a power source in less
than 30 minutes,

The central station, which collects informa-

tion from the experiments for transmission to

earth and receives commands from earth for
the experiments will be set up about 300 feet
from the Apollo 12 landing craft, the Intrepid.
The experiments and their power source
will all be connected to the central station by
flat, ribbon like electrical connections, much
as the arms of an octopus spread out from its

=

ange of e

stronaut _

o ALSEP

€

body.

A nuclear generator, the first to operate on
the moon, will supply power to the central
station. It'will be about 10 feet from the sta-
tion.

The, experimental equipment includes a pas-
sive seismometer, a mangetometer, a solar
wind spectrometer, a lunar ionosphere detec-
tor and a lunar atmospheric detector.

The seismometer is designed to return infor-
mation about the possibility of moonquakes
and the frequency of meteorites smashing into
the moon surface.

This instrument will be some 50 feet away
from the central station.

Farthest from the central station will be
the ionosphere detector .— an experiment de-
vised by Rice University’s Dr John Freeman

Jr and Dr F. Curtis Michel. It will be about 60
feet from the station.

It will attempt to measure the velocity,
energy, flux and number density of positive

xperiments

ions in the vicinity of the moon’s surface.

This will provide information about the na-
“ture of the area just above the lunar surface.

The magnetometer will be about 50 feet
from the central station. It will measure the
direction, time and magnitude of the lunar
surface magnetic field,

Such information may tell scientists about
the electrical properties of the interior of the
moon and the interplanetary magnetic field
that diffuses through the moon.

The solar wind spectrometer will be set up
about 15 feet from the central station to mea-
sure the energies, angles, variations and den-

sities of the electron and proton components
of the solar wind.

Finally, the Iunar atmosphere detector,
some 20 feet from the central station, will
measure the density and temperature of the
lunar atmosphere. This data may contribute a
better understanding of "the early history of
the moon.
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