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Diaz new Deputy Director 
by Jim Sahli 

Alphonso V. Diaz 

Center Director Joseph H. Rothenberg announced 
in late January that Alphonso V. Diaz had been named 
Center Deputy Director, effective Feb. 4. 

"Al brings to Goddard outstanding management 
skills and demonstrated leadership of NASA pro
grams. I am personally very happy that Al will be join
ing Goddard, and look forward to leading the Center 
together into the 21st Century," said Rothenberg. 

Rothenberg defined Diaz's role: "AI will be 
responsible for Center level management of Space and 
Earth Science programs. Al's rich experience in pro
gram management and strategic planning offer a 
remarkable complement to the front office." 

Prior to this appointment, Diaz was Deputy 
Associate Administrator for Space Science at NASA 
Headquarters from 1993 to January 1996. He also 
served as the Chief Engineer for NASA's Office of 
Space Science. While at Headquarters Diaz led an 

effort for the development of plans for the Science 
Institutes proposed by NASA. His efforts defined the 
scope and organizational framework of the Institutes. 

From 1989 to March 1993, Diaz served as the 
Deputy Associate Administrator for the former Office 
of Space Science and Applications (OSSA), where he 
played a similar role in the management of OSSA's 
flight programs. From July 1988 to July 1989, Diaz 
was Division Vice President, Space and Aeronautics 
Services, for General Electric's Government Services 
Division in Cherry Hill, N.J. 

Diaz received a bachelor of science degree in 
physics from St. Joseph University, Philadelphia, Pa., 
and a master of science in physics from Old Dominion 
University, Norfolk, Va. In addition, Diaz attended the 
Massachusetts Institute of Technology Sloan School 
of Management as a NASA Sloan Fellow, where he 
received a master of science degree in management in 
1986. He is an Associate Fellow of the American 
Institute of Aeronautics and Astronautics. 

He joined NASA as a co-op student at the Langley 
Research Center in 1964. He was actively involved in 
the Viking project from 1969 through 1977 in a vari
ety of roles, including the development and operation 
of the Viking Gas Chromatograph/Mass Spectrometer. 
His efforts in support of this mission were recognized 
in 1977 when he was awarded a NASA Medal for 
Outstanding Scientific Achievement. 

Diaz transferred to NASA Headquarters in 1979 
and has served in a variety of positions since then. 
Aside from the positions mentioned above, he also 
served as the International Solar-Polar Mission (now 
Ulysses mission) Program manager, the Galileo 
Program manager, Manager of Planetary Advanced 
Programs, and as Deputy Director of the Solar System 
Exploration Division. He later served as Assistant 
Associate Administrator for Space Station within 
OSSA, managing all activities on the use of the 
planned Space Station for scientific research, provid
ing strategic planning guidance for OSSA's overall 
program of scientific exploration. 

Diaz received a Presidential Rank Award as a 
Meritorious Executive in 1990, and a NASA 
Outstanding Leadership Medal in 1994 for his work 
on the Hubble Space Telescope Project. 



Price appointed Associate Director for 
Mission to Planet Earth 
by Allen Kenitzer 

Dr. Robert Price 

Dr. Robert D. Price, a NASA scientist 
and Director of the Mission to Planet Earth 
Office, Code 170, has been appointed as 
Associate Director of Goddard for Mission to 
Planet Earth. 

The appointment makes Price the senior 
Goddard official responsible for developing 
and placing into operation an Earth 
Observing System (EOS). The goal of EOS 
is to advance the understanding of the entire 
Earth as a global environmental system and 
how the Earth is changing. 

Price began his career at NASA in 1967 
in what is now Goddard's Laboratory for 
High Energy Astro-physics, Code 660, as an 

Aerospace Technologist in Astrophysical 
Studies. For seven )'ears he performed origi
nal and independelll research in the field of 
high energy cosmic radiation. In 1974, he 
accepted the positi,.m of Landsat Investi
gations Program Results Manager in the 
Missions Utilizati(,n Office of the new 
Applications DirectNate. 

After serving ru 1 assignment at NASA 
Headquarters in the· Career Development 
Program during 1977-78, he returned to 
Goddard, at which time he joined the 
Information Procef .;ing Division of the 
Mission Operation.; and Data Systems 
Directorate, Code 500. where he was respon
sible for managing the Goddard portion of 
the NASA End-to-End Data System 
Program. 

In 1980 Price returned to a position in the 
field of Earth science-;: obtaining the position 
of Assistant Chief of the Laboratory for 
Terrestrial Physics, Code 690, with a specific 
emphasis on the opemtions and management 
of the Lab's compUting and data facilities. 
Price moved to the Space Data and 
Computing Division. Code 930, in 1986 as 
Associate Chief. He also served as Head of 
its Science Information Systems Center. 

Price was appointed Deputy Director of 
the Earth Sciences Directorate in 1990. In 
this position he assisted the Director in the 
full range of managenent oversight responsi
bilities of the Directorate. His major efforts, 
as the EOSDIS Pr~1 ect Scientist, were to 

focus and coordinate the directorate's activi
ties in defining and developing the Data and 
Information System of the Earth Observing 
System, utilizing his knowledge of both 
Earth sciences and data systems. He served in 
this position until April 1993 when he was 
appointed as Director of the Goddard 
Mission to Planet Earth Office. 

Price received the NASA Exceptional 
Service Medal in 1990 for his scientific and 
technical contributions to coordinating and 
integrating the activities of data system and 
science groups which have allowed them to 
advance knowledge of Earth system science. 

In addition to his new duties as Associate 
Director, Price will continue to serve as 
Director of the MTPE Program Office. This 
office is responsible for the overall manage
ment coordination, program integration,and 
systems engineering of all Mission to Planet 
Earth activities, including all of the flight 
missions, data system, and scientific research 
in the Earth Observing System Program, and 
future Earth System Science Pathfinder and 
special Earth-observing missions. 

Born in Essex, Md., Price graduated from 
Kenwood Senior High school in 1960. He 
then attended Western Maryland College, t 
where he received a bachelor of science 
degree in physics and mathematics in 1964; 
and Catholic University, where he received 
master of science and doctorate of Philosophy 
degrees in space science in 1967 and 1974, 
respectively. 

Goddard scientist Carl Fichtel 
recognized at AAS meeting 

The American Astronomical Society 
(AAS) has selected Dr. Carl E. Fichtel, 
Code 660, principal investigator of the 
Energetic Gamma Ray Experiment 
Telescope (EGRET), to receive the 1995 
Bruno Rossi Prize for outstanding contri
butions in the field of high-energy astro
physics. 

Fichtel was recognized for his "key 
role in the development of the Compton 

Gamma Ray Observ,ttory mission, for his 
leadership of the EGRET instrument team, 
and for the discove1 y by EGRET of the 
new class of 'Gamma-ray Blazars' ." 
Fichtel received this honor Jan. 15, at the 
winter AAS meeti11g in San Antonio, 
Texas. 

Fichtel joined < ioddard in October 
1959. After many yt·ars of work develop
ing a high energy ;!amma-ray telescope 

suitable for space flight, he became the 
principal investigator on the SAS-2 high
energy gamma-ray telescope which was 
launched in 1972 and provided a picture of 
the gamma ray sky, thereby proving the rel
evant experimental techniques as well as 
showing the future promise of gamma-ray 
astronomy. The larger, more sensitive, and 
more capable gamma-ray telescope 
EGRET was selected for the Compton 

Continued on page 3 
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Kicza selected Associate 
Director, Space Science 
Programs 
by Jim Sahli 

Mary E. Kicza has been appointed 
Associate Director, Space Science Programs 
at Goddard. 

"Mary brings to Goddard a wealth of sci
ence program and technology management 
experience. Her broad understanding of all 
NASA space science programs makes her the 
right person for this key position," said 
Center Director Joseph H. Rothenberg. 

She will serve in a dual capacity as the 
Associate Director for Space Science 
Programs and Director of the Space Science 
Program Integration Office. In this capacity, 
Kicza will be the senior Goddard official 
responsible for coordinating and integrating 
all Goddard space science program activities 
consistent with the Center's leadership with
in the Agency in astrophysics and space 
physics. 

Kicza has worked at NASA Head
quarters since 1987, where she held several 
positions. Her most recent position was 

AAS meeting 
Continued from page 2 

Observatory in 1979. The Compton 
Gamma-Ray Observatory, consisting of 
EGRET and three other experiments, was 
launched by the Space Shuttle Atlantis in 
Aprill991. 

The results from the EGRET experi
ment are well known and cover a wide 
range of subjects, including active galactic 
nuclei, solar physics, neutron star pulsars, 
the galactic diffuse radiation and galactic 
dynamics, the galactic nature of cosmic 
rays, the Magellanic Clouds, and gamma 
ray bursts. 

Assistant Associate Administrator for 
Technology within the Office of Space 
Science. Before that she served as Deputy 
Division Director for the Office of Space 
Science's Solar System Exploration Division. 

She was a member of the Microgravity 
Science and Applications Division (MSAD) 
within the Office of Space Science and 
Applications from 1987 through 1993. 
While in that division, she progressed 
through several positions, including program 
manager, Branch Chief for Advanced Pro
grams, Acting Deputy Director and Branch 
Chief for Flight Programs. 

Kicza began her NASA career in 1982 as 
an electronics engineer at the Kennedy Space 
Center, supporting the Expendable Launch 
Vehicles Office. Before joining NASA, she 
worked as an engineer for the U.S. Air Force 
supporting Air Force satellite communica
tions programs. 

In 1981 she was awarded a bachelor of 

Mary E. Kicza 

science degree in electrical and electronics 
engineering from California State University. 
She also received a masters degree in busi
ness administration from Florida Institute of 
Technology in 1990. 

Kicza is a native of New Mexico and is 
the daughter of William and Honor Lew of 
Albuquerque, N.M. She attended St. Pius X 
High School in Albuquerque. 

"I am pleased and honored to receive the 
1995 Rossi Prize from the American Astro
nomical Society. I wish especially to com
mend the very many dedicated people 
whose contributions over a long period of 
time made possible the success of the 
Compton Gamma Ray Observatory in gener
al and EGRET in particular," said Fichtel. 

The Compton Gamma Ray Observatory (CGRO), managed for NASA by Goddard, 
is a 15-ton spacecraft-the heaviest NASA scientific payload ever built. 
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Goddard: 1995 in review 
by Ernie J. Shannon 

Unseasonably warm weather with tem
peratures in the 50's greeted 1995, a year 
that brought many changes at Goddard 
along with a host of achievements in the 
fields of space exploration and Earth sci
ence. 

Most significantly, as the new year 
dawned, NASA announced that the 
Goddard-managed Upper Atmosphere 
Research Satellite (UARS) provided con
vincing evidence that man-made chlorine 
in the stratosphere is the cause of the 
Antarctic Ozone hole. The discovery was 
the culmination of years of research and 
theory development by researchers around 
the world. 

PaceSetter Award 
Early on, to augment the Center's 

resource development and maintenance, 
Nancy A. Abell became Deputy Comp
troller in the Office of the Comptroller, a 
newly created position. Abell served as the 
Resources Management Officer in the 
Space Science Directorate. Also, early in 
1995, Goddard received the PaceSetter 
Award for the Center's effort to raise more 
than $400,000 for the 1994 Combined 
Federal Campaign. The recognition came 
from the National Capital Area of the 
Combined Federal Campaign. Topping off 
the month of January, NASA Headquarters 
announced the selection of a proposed 
scientific investigation which includes 
the development of a new camera for 
the Goddard-managed Hubble Space 
Telescope. 

Mir Rendevous 
The successful performance of two 

Goddard-managed projects on board STS-
63 relieved the chill of February. The 
Spartan-204 and the Hitchhiker met project 
managers' goals during the historic mis
sion which included the first rendezvous of 
the Space Shuttle and the Russian Space 
Station Mir. NASA discontinued Oper
ations of the Total Ozone Mapping Spec
trometer aboard the Russian Meteor-3 
spacecraft. This Goddard instrument ex
ceeded its expected life by more than two 
years delivering important data used to 
develop maps of ozone levels in the atmos
phere. As February ended, Goddard hosted 
an interactive network presentation called, 
JASON Project Voyage VI: Island Earth. 

This expedition electronically trans
ported students to Hawaiian volcanoes and 

fields of flowing lwa. About 2,400 stu
dents and 130 teachers participated in the 
event. (The 1996 e) pedition will take stu
dents and teachers t , the Continental Shelf 
and the Florida Key-;.) 

Goddard Telescopes 
As the first thaws of winter began in 

early March, the Center's Deputy Director 
Tom Huber announced his retirement. 
After nearly 30 ye,rrs of hands-on engi
neering, Huber closed out his distinguished 
career in Goddard's number two position. 
In related news, 272 employees applied for 
buy-out incentives offered by the agency in 
an attempt to bring employee levels down 
by the year 2000 h> meet White House
mandated restructming. In space, the 
Ultraviolet Imaging Telescope distin
guished itself on b<,ard the Space Shuttle 
Endeavour during STS-67. Goddard's 
Dr. Ron Parise joint·d the STS-67 crew as 
an astronomer for 1 he mission. This was 
Parise's second Shuttle flight. In other 
news, the Hubble Space Telescope contin
ued to deliver new images and information. 
This month, the tetescope identified the 
presence of an extremely tenuous atmos
phere of molecular oxygen around Jupi
ter's second moon, Europa. 

Retirement 
The rebirth of spring in April brought 

significant changes to the Goddard Center. 
Center Director Dr . .John Klineberg retired 
from the agency after 25 years. He served 
as Goddard's Director for nearly five years. 
Joseph Rothenberg. who as Associate 
Director of Flight Projects for the Hubble 
Space Telescope, leo the first HST servic
ing mission, was named Deputy Center 
Director and then Acting Director by 
NASA Administrator Dan Goldin. Also in 
April, the Center jo1 ned other institutions 
around the country in celebrating Earth 
Day. Goddard recognized Earth Day with 
tree-planting ceremonies, colloquiums, 
lunch-time seminars and an Earth Science 
Fair sponsored by the Earth Science 
Directorate. This ye~rr's event marked the 
25th year of Earth Day. 

In May, the Goddard-managed GOES
J spacecraft successfully launched from the 
Cape Canaveral Air Station in Florida. 
GOES-I and J pro,·ide vastly improved 
weather data to fore,asters including stun
ning shots of hurric mes during the 1995 
hurricane season. Th·~ 1995 season was the 

most active one in more than 50 years with 
more than a dozen named hurricanes cross
ing the Atlantic Ocean. In addition, the first 
suborbital space payload built and man
aged by junior and senior high school stu
dents was launched on a NASA Sounding 
Rocket from the Wallops Flight Facility in 
Virginia. And, final launch preparations 
began for two major Goddard projects: the 
TDRS-G satellite and the X-ray Timing 
Explorer. 

Center Director Named 
In June, NASA Administrator Dan 

Goldin directed Goddard to study alterna
tives to the Orbital Science Corporation's 
Pegasus XL. The research looked at anum
ber of launch vehicles from the United 
States and around the world in a compre
hensive effort to broaden the agency's 
launch alternatives in the years ahead. The 
Goddard Wallops Flight Facility celebrated 
its 50th anniversary with an open house, 
tours and other events for the surrounding 
communities. 

In July Acting Center Director Joseph 
Rothenberg was named Director by NASA 
Administrator Dan Goldin. Several em
ployees including Dr. Piers Sellers, Earth 
Science Directorate, who received the 
ArthurS. Fleming award, and Carol Bleile, 
and Rex Elliott, both Goddard Procure
ment employees, who received National 
Contract Management awards, were recog
nized during respective presentation cere
monies off-center. The astronauts who will 
perform space-walking duties for the 
Goddard-managed second Hubble servic
ing mission were selected. And the 
Ultraviolet Imaging Telescope provided 
images of the starburst galaxy, NGC4736. 

Goddard Goes On-Line 
Despite a hot and humid August, the 

pace of activity increased at the Center. 
The Goddard Public Affairs Office 
launched a new World-Wide-Web-Home
page (http://pao.gsfc.nasa.gov/.) on the 
Internet, mal<ing the story of Goddard 
readily available to the general public. 
Preparations continued for the second 
Hubble Servicing Mission in 1997. Goddard 
engineers performed inspections of the 
replacement Fine Guidance System Radial 
Bay Module and sent it to Hughes Danbury 
Optical Systems for "bake out." Although 
an ambitious in-house effort, this process is 
more efficient and cost-effective than 

Continued on page 1 0 
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SOHO/XTE launched successfully 
by Jim Sahli 

Goddard engineers and scientists have 
been busy maintaining two new spacecraft 
that were launched during December. 
Teams from Goddard traveled to Cape 
Canaveral Air Station (CCAS), Fla. to par
ticipate in the launch of the Solar and 
Heliospheric Observatory (SOHO) and the 
X-ray Timing Explorer (XTE). 

SOHO spacecraft operations are run
ning well after a successful launch Dec. 2, 
1995 at 3:08a.m. EST from CCAS. The 
SOHO spacecraft will soon reach its even
tual Halo orbit where it will gather scien
tific information about the sun for NASA 
and the European Space Agency (ESA). 
The launch of the SOHO observatory 
aboard a Lockheed Martin Atlas liAS 
rocket occurred at Launch Complex 36-
PadB. 

On Dec. 3, the spacecraft executed suc
cessfully an initial planned thruster bum or 
midcourse correction to further guide the 
SOHO spacecraft to its eventual Halo orbit 
937,000 miles from Earth toward the Sun. 
A midcourse correction maneuver on Jan. 
4 further refined SOHO's trajectory, said 
Ken Sizemore, manager of the Inter
national Solar Terrestrial Physics Project 

XTE 

Code 407. 
SOHO's 12 scientific in

struments are currently being 
tested. Scientists are studying 
the first images and calibrating 
their instruments for the start 
of regularly scheduled opera
tions in late March. The space
craft's particle detectors have 
been operational for some time 
and SOHO's first image of the 
Sun was taken before Christ
mas, on Dec. 19 by the MDI 
instrument. Data from this 
device will allow scientists to 
listen to sound waves reverber
ating inside as well as just 
below the surface of the Sun. 

Almost all of the instru
ments already have begun to 
get data on the Sun and helios
phere. New images and spectra 
of the Sun's outer atmosphere 
have been obtained. A first 
image of the far corona shows 
vivid detail, and a first ever 
picture of interstellar hydrogen 
interacting with the helios

phere has been ob-
tained. Scientists ex-
pect to present their initial find
ings to the public by early May. 

The preliminary observations 
are very exciting according to U.S. 
Project Scientist, Dr. Art Poland, 
Code 682. 

SOHO is a project of interna
tional cooperation between NASA 
and ESA. The mission is part of 
the International Solar Terrestrial 
Physics Program. SOHO will pro
vide data in concert with other 
spacecraft for a global observation 
of the Sun and its influence on 
Earth's environment. 

Meanwhile, NASA's X-Ray 
Timing Explorer (XTE) has con
cluded its engineering checkout 
and the science team is now con
ducting a calibration of its science 
instruments before commissioning 
the spacecraft for full-time science 
research this month. 

SOHO 

"We are checking out the spacecraft 
instruments and mapping out the particular 
space environment of our orbit under cur
rent conditions. The densities of energetic 
electrons and protons determine when our 
instruments can safely operate and obtain 
good data," said Dr. Jean Swank, XTE pro
ject scientist, Code 666. 

Spacecraft officials have indicated that 
they are monitoring several spacecraft 
anomalies at this time. All are stable after 
the first month of operation and represent 
no impact to the operation. A loss of solar 
array power is the most serious one. 
Engineers say that the science objectives 
can be met with the existing power genera
tion capability. 

The satellite was launched Dec. 30 at 
8:48 a.m. EST from the Cape Canaveral 
Air Station in Florida. The satellite was 
placed into a circular 360 statute mile (580 
kilometer) orbit with an inclination of 23 
degrees by a Delta II launch vehicle. 
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NASA scientist receives 
prestigious John Scott Award 
by Jim Sahli 

Dr. John Mather 

A senior astrophysicist at Goddard 
joined the company of Madame Curie, the 
Wright Brothers and Jonas Salk, when he 
was honored for his space science research. 

Dr. John C. Mather, Code 685 received 
the prestigious John Scott Award at a 
November ceremony, at the American Philo
osophical Society (APS) in Philadelphia, Pa. 

The advisory committee that selected 
Mather said: "Dr. John C. Mather, a 
graduate of Swarthmore College and a 
scientist at NASA's Goddard Space Flight 
Center, is recommended for his achieve
ments in the field of cosmology. His 
measures of the spectrum of the cosmic 
microwave background radiation and the 
detection of minute temperature fluctuations 
in this radiation have confirmed predictions 
of the Big Bang model of the early universe. 
He was the scientific leader of the Cosmic 
Background Explorer (COBE) project." 

Mather, upon learning of the award, said 
"I am extremely thankful for the contribu
tions of others. The work being recognized 
was made possible by the combined efforts 

of a large team of dedi
' ated managers, scien
tl sts, engineers, techni
cians, accountants, secre
taries and many other 
professions located pri
marily at the Goddard, at 
six major universities, 
the Jet Propulsion 
Laboratory, and private 
businesses. 

"I am pleased to be 
recognized personally. 
C'OBE is something I 
have been working on 

" smce graduate school. I 
crganized the scientific 
group that proposed the 
C'OBE satellite back in 
1974, when I was just out 
of graduate school, and 
have been leading that 
effort ever since. 

"The COBE was 
designed to measure the 
cosmic background radi

ation from the beginning of the entire 
Universe, around Li billion years ago. We 
measured the spectrum of the radiation and 
showed that it fits the Big Bang theoretical 
predictions extremely well; the theory 
passed its toughest test yet," said Mather. 

"We discovered that the radiation is 
not uniform, but hru. hot and cold spots that 
probably originated in quantum mechanical 
processes in the very hot and dense early 
Universe. The cold spots are thought to be 
the dense regions that would eventually 
develop into galaxies and clusters of 
galaxies," he said. 

Although NASA stopped operating the 
satellite in January 1994, the researchers are 
still analyzing the data with computers and 
computer simulations of the early universe. 

The John Scott Award is given to "the 
most deserving" men and women whose 
inventions have contributed in some out
standing way to 1 he "comfort, welfare 
and happiness" of mankind. In this century, 
most of the awards have gone to contribu
tors to science and medicine. Awards have 

recognized significant contributions in 
prevention of yellow fever and malaria, and 
in the development of penicillin and 
streptomycin. 

The donor, John Scott, was an Edin
burgh druggist who in the early 1800s set up 
a fund calling upon the "Corporation of 
Philadelphia entrusted with the manage
ment of Dr. Franklin's legacy" to bestow 
upon "ingenious men or women who make 
useful inventions" a cash award and a suit
ably inscribed copper medal. Mather 
received $7,500 for his achievement, as well 
as a certificate. 

When asked what first interested him in 
Space Science, Mather had this response. 

"I always wanted to know how human 
beings got here, how the universe started, 
how stars and planets formed, and how life 
originated, ever since I was a small child. I 
remember visiting the Museum of Natural 
History in New York City in 1953, when I 
was seven years old, and Mars was especial
ly close to Earth. I saw the planetarium 
show and the great iron meteorite and 
thought it was wonderful," said Mather. 

"My parents read to me excerpts from 
the biographies of Galileo and Darwin when 
I was seven or eight, and I read the rest 
myself. I was enchanted with the whole idea 
of scientific research," 

Mather received a bachelor of arts 
degree in Physics with highest honors from 
Swarthmore College (near Philadelphia) in 
1968. He received his Ph.D. in Physics in 
1974 from the University of California at 
Berkeley. 

The NASA scientist has received six 
non-NASA awards and honors since gradu
ate school in addition to the John Scott 
Award. Mather has published more than 50 
technical articles on his research. 

Mather and his wife, the former Jane 
Hauser of New York City, live in 
Hyattsville, Md. His father, Dr. Robert 
Mather, was a geneticist and his mother, 
Martha Mather, was an elementary school 
teacher. They both have retired and are liv
ing in East Brunswick, N.J. His sister, Janet 
Mather, lives in the Chesnut Hill neighbor
hood in Philadelphia. 
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The James Kerley 
Award goes to 
Vranish 
Dr. George Alcorn, Chief of the Office of Commercial 
Programs, Code 702 presents the James Kerley Award to 
John Vranish (Code 723.4). The award is given annually to 
a GSFC innovator who has greatly contributed technolo
gies that will enable commercial opportunities. The award 
is named after the late Goddard scientist. Vranish also was 
the recipient of four patent awards, including technologies 
for the Split Spline Screw, Electromagnetic Brake/Clutch 
Device, Spline Screw Payload Fastening System, and the 
Capaciflector Camera. 

Space Flight Awareness Launch 
Honorees 

Fifteen Space Flight Awareness (SFA) Launch Honorees from 
Goddard were among the VIP's at Kennedy Space Center's Banana 
Creek viewing area to witness the Nov. 12 STS-74launch of Space 
Shuttle Atlantis. In addition to a reception held in their honor at the 
Port Canaveral Cruise Terminal, activities included a VIP tour of 
KSC and an afternoon social held outdoors at KARS Park. The 
Goddard honorees were presented a certificate and pin by Astronaut 
Bill Gregory. 

This NASA-sponsored award recognizes individuals for their 
exceptional dedication to quality work and flight safety. It is one of 
the highest and most prestigious awards available to employees of 
the NASNindustry Space Shuttle/payloads team. 

The next Space Flight Awareness Launch Honoree Event will 
be held in late March 1996 for the STS-76 mission. 

Honorees pictured left to right: First row: Larry E. 
Greer/AIIiedSignal Technical Services Corporation (ATSC); 
Linda Abramowicz-Reed/Hughes Danbury Optical Systems, 
Inc.; Lori K. Baxter/Computer Sciences Corporation (CSC); 
Gerard W. Durback/Code 741; second row: Carl H. 
Barrow/CSC; Fred G. Pifer, JrJATSC; Carroll H. 
Clatterbuck/Code 313; Scott M. Allen/ATSC; GregoryT. 
DeiVCSC; third row: David J. Israel/Code 531; David L. 
Pierce/Code 831; Mark A. Blair/Lockheed Martin Technical 
Operations Company (LMTOC); and Michael L. Weiss/Code 
442. Not available for photo: John G. Hagopian/Code 717 and 
Philip Blower/LMTOC. 
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Discovery Program gets 
underway with launch of NEAR 

The Near Earth Asteroid Rendezvous 
(NEAR) mission is the first launch in the 
Discovery Program, a NASA initiative for 
small planetary missions with a maximum 
three-year development cycle and a cost 
capped at $150 million. The NEAR mission 
is managed for NASA by The Johns Hopkins 
University Applied Physics Laboratory 
(JHU/APL). 

As the first spacecraft to orbit an aster
oid, the NEAR mission promises to answer 
fundamental questions about the nature and 
origin of near-Earth objects, such as the 
numerous asteroids and comets in the vicin
ity of Earth's orbit. These objects are of 
interest for several reasons. They are the 
primary source of large bodies that collide 
with Earth, greatly influencing the evolution 
of the atmosphere and life on Earth. An 
asteroid collision with Earth was likely 
responsible for the mass extinction at the end 
of the Cretaceous period, and another impact 
in 1908 destroyed thousands of square kilo
meters of forest near Thnguska, Siberia 

In addition, clues to the nature of early 
solar system processes and conditions are 
preserved in various forms on small bodies 
like asteroids, comets, and meteorites. 
These records have been altered or 
destroyed on large, planet-sized bodies by 
processes of planetary evolution. The near
Earth population of asteroids, in particular, 
is believed to contain clues to the nature of 
the building blocks ("planetesimals") from 
which the inner planets, including Earth, 
were formed. 

1\vo of the instruments on this space
craft have Goddard scientists leading the 
science effort. 

Dr. Jacob I. Trombka of Goddard's 
Laboratory for Extraterrestrial Physics, 
Code 690 is leading the science team 
associated with the spacecraft's X-ray/ 
gamma-ray spectrometer (XGRS). The 
XGRS, one of five major facility instru
ments on the NEAR spacecraft, is the 
primary experiment for determining surface/ 
near-surface elemental composition of the 
near-Earth asteroid 433 Eros. XGRS mea
surements are fundamental to solving such 
mysteries as the source of meteorites and 

their relationship to asteroids. XGRS, built 
by the JHU/ APL to NASA specifications, 
consists of two state-of-the-art sensors: an 
X-ray fluorescence spectrometer and a 
gamma-ray spectrometer. Redundant solar 
monitors are used to determine the incident 
solar X-ray spectrum. 

"The XGRS bru.ically is going to study 
the global chemistry of a planetary surface 
and in turn map aJ I the chemistry of the 
asteroid's surface," said Trombka. "These 
samples will let us understand the evolu
tion of the planet's ~urfaces." 

NEAR's Magnetometer Investigation 
will conduct the first closeup search for 
coherent bodywide magnetism at an aster
oid. Leading this science effort will be 
Goddard's Dr. Mario Acuna from Code 

690. Tantalizing hints of magnetic signa
tures were detected during Galileo's flybys 
of Gaspra and Ida, so 433 Eros may have a 
measurable magnetic field. 

The NEAR spacecraft is scheduled to 
rendezvous with Asteroid 433 Eros Feb. 6, 
1999. The end of the mission is scheduled 
for Dec. 31, 1999. 

Goddard engineers and technicians 
conducted final environmental testing prior 
to its Dec. 6 shipment to the Cape Canaveral 
Air Station, Fla. 

The spacecraft is scheduled for launch 
on a McDonnell Douglas Delta II launch 
vehicle from the Cape Canaveral Air 
Station at 3:53 p.m. Feb. 16. The Delta II 
program is managed by the Goddard 
Orbital Launch Services project, Code 470. 

NEAR Spacecraft Configuration 

MULTI-SPECTRAL IMAGER 
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X·RAY 
SENSOR 

This Illustration shows the Near Earth Asteroid Rendezvous (NEAR) spacecraft. 
Two Goddard scientists from Code 600 will use their NEAR Instruments to study 
the asteroid when the spacecraft reaches Eros In 1999. The two Goddard 
Instruments are the X-ray/Gamma-Ray Spectrometer and the Magnetometer. 
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Three Goddard projects 
Fly on STS-72 

Three projects managed by Goddard 
were on the manifest for Mission STS-72 
which flew last month. One of them, the 
Shuttle Backscatter Ultraviolet Experiment 
(SSBUV), made its final Shuttle flight. 

OAST-Flyer 
OAST-Flyer was a primary payload, and 
the seventh Spartan to fly on a Shuttle. It 
was made up of four experiments: 
REFLEX, GADACS, SELODE, and 
SPRE. Two of the four experiments, 
REFLEX and GADACS, were sponsored 
by the Office of Aeronautics and Space 
Technology. SELODE was sponsored by 
the Office of Safety and Mission Assurance 
(OSMA) and the fourth experiment, SPRE, 
was a volunteer effort comprised of 
University of Maryland students, area 
engineers, and space industry contractors. 

The Spartan Project 
The Spartan spacecraft is a small, rectan- z~ 
gular, free-flying vehicle, measuring 
roughly 1 x 1.25 x 1.5 meters. It is released 
from the shuttle and picked up after sever-
al days of conducting its experiments. 

The Spartan Project is managed by 
Goddard's Special Payload's Division, 
Code 740. More information on the 
Spartan Project and its payloads is avail
able on the Internet at the following 
address:http://sspp.gsfc.nasa.gov/home740 
. html. 

SLA-01/GAS(S) 
The Shuttle Laser Altimeter-01/Get Away 
Special (5) [SLA-Ol/GAS(5)] payload is a 
Goddard Shuttle Small Payloads Project 
(SSPP), Code 740.3 payload. SLA-01 is 
managed by the Hitch-hiker Program. Four 
of the five canister payloads are managed 
by the GAS Program with one being a bal
last payload, the fifth is a Complex 
Autonomous Payload. SSPP has responsi
bility for the mission management, safety, 
payload integration, and mission opera
tions of the SLA-01/GAS(S) payload. 
During the nine day mission, the 
Hitchhiker Avionics provided real-time 
commanding and downlink capabilities to 
SLA-01. The crew activated and deactivat
ed the GAS and CAP payloads via a 

Space Shuttle Endeavour completes Mission STS-72 by making the 
eighth night landing since the Shuttle program began in 1981. A highlight 

of the mission was the retrieval of the Goddard's OAST-Fiyer. 

laptop computer located in the aft 
flight deck. More information about the 
SLA-01/GAS(S) payload can be found on 
the World Wide Web site: http://sspp. 
gsfc.nasa.gov/sla-01.html . 

SSBUV 
In late 1989, the Space Shuttle Atlantis car
ried the first flight of NASA's Goddard 
Space Flight Center's Shuttle Solar 
Backscatter Ultraviolet (SSBUV) instru
ment. Since then, SSBUV has made six 
additional flights and has become fondly 
known as Goddard's "frequent flyer." 
SSBUV flew for the eighth and last time 
aboard STS-72. 

The SSBUV instrument was developed 
at Goddard and is designed to measure 
ozone concentrations by comparing solar 
ultraviolet radiation with radiation scat
tered back from the Earth's atmosphere. 

SSBUV compares its results with the 
observations of several ozone measuring 
instruments both past and present aboard 

NASA's Nimbus-7 and the National 
Oceanic and Atmospheric Administration 
(NOAA)-9, NOAA-11 and NOAA-14 
satellites, the Russian Meteor-3/TOMS 
satellite, Goddard's Upper Atmosphere 
Research Satellite (UARS), and the 
European Space Agency's ERS-2 satellite, 
which was launched in April 1995. The 
SSBUV data are used to calibrate the 
instruments to ensure the most accurate 
readings possible for the detection of 
atmospheric ozone trends. 

SSBUV undergoes rigorous calibration 
before and after flight. Consequently, sci
entists can determine the reliability of 
ozone data gathered by other satellite 
instruments. The SSBUV uses the Space 
Shuttle's orbital flight path to assess per
formance by directly comparing data from 
identical instruments aboard the NOAA 
spacecraft as the Space Shuttle and the 
satellites pass over the same Earth location 
within an hour. These orbital coincidences 
can occur 17 times a day. 
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Goddard: 1995 in review 
Continued from page 4 

performing the task elsewhere. Goddard 
technology helped save the lives of eight 
people during a hurricane this month. The 
Search and Rescue Satellite Aided Tracking 
or SARSAT instrument, received a signal 
from an activated beacon aboard a casino 
cruise ship that was stranded and sinking in 
bad weather. The U. S. Coast Guard re
sponded and saved the lives. 

In September, Goddard began imple
menting a standards-based electronic mail 
infrastructure. The Information Resource 
Oversight committee agreed to provide a 
solution to standardize e-mail on an open 
systems based upon research and recom
mendations from around the Center. The 
Goddard community outreach efforts 
received a boost with the Goddard Fall 
Community Day at the Visitor Center. 
Preston Burch of the Flight Projects 
Directorate gave a special demonstration 
on Hubble Space Telescope operations. 
More than 4,000 people attended this semi
annual event. 

Data Transfer 
On Oct. 1, Goddard transferred control 

of the International Ultraviolet Explorer to 
a partnership of the European Space 
Agency and the Particle Physics and 
Astronomy Research Council of the United 
Kingdom. Goddard provided nearly two 
decades of continuous operations support. 
Managers of the Upper Atmosphere 
Research Satellite announced that, for the 
first time, American satellite data was 
relayed to a foreign satellite, the Japanese 
Engineering Test Satellite. The effort was 
successful and, as a result, managers plan 
similar transfers of data in the future. 

Launch Success 
November proved to be a very busy 

month starting with the launch of the Space 
Shuttle Atlantis on a second docking mis
sion with the Space Station Mir. During the 
mission, Atlantis carried the Goddard
managed Hitchhiker payload in its cargo 
bay. NASA selected the Center's Pistol 
Grip Tool to be the extravehicular activity 
power tool provider for International Space 
Station Alpha. Goddard engineers devel
oped the tool for the second Hubble Space 
Telescope servicing mission. Speaking of 
the Hubble Space Telescope, images titled 
"Star Birth in the Eagle Nebula" proved to 
be the most dramatic pictures yet taken by 
the Telescope. And the first "snapshot" of 

the spiral structu e of the solar system's 
magnetic field .vas generated by the 
Ulysses spacecraft. Finally, Dr. Robert 
Price became .\ssociate Director of 
Goddard for Miss1on to Planet Earth. This 
appointment m~1de Price the senior 
Goddard official responsible for develop
ing and placing mto operation an Earth 
Observing System 

In December. NASA launched the 
Solar and Heltospheric Observatory 
(SOHO). SOHO 1s a mission of interna
tional cooperati<•n with the European 
Space Agency. J n addition, the X-ray 
Timing Explorer launched from Cape 
Canaveral Air Stair on aboard a McDonnell 
Douglas Delta rocket. Closing out the year, 
NASA Adrninistr~ttor Dan Goldin came to 
Goddard in mid-December and had praise 
for the Center's :,cience and engineering 
endeavors. The NASA Administrator 
visited various Goddard facilities and 
expressed "amazement and delight" with 
the technological achievements by 
Goddard scientist:., engineers and techni
cians. 

In other activities that lasted through
out 1995, the advancement and application 
of new Goddard technologies became a 
Center priority. While meeting mission 
goals, technologie-; developed at Goddard 
have placed the c,~nter at the forefront of 
technological innovation. Last year, 
Goddard excelled in development and 
advancement of kchnology within cryo
genics, fiber opti< s, detectors, data com
pression, spacecrdt communications and 
ground systems. 

Significant ch._mges are occurring in 
Goddard's culture and management struc
ture with the completion and implementa
tion of the Zew-Base Review results. 
Based on these, Goddard is restructuring 
by reducing its intrastructure and looking 
for more efficient ways to do business. The 
goal is to cut infr~tstructure costs without 
impacting programs. The outcome leaves 
Goddard with its ,"·urrent programs intact, 
new initiatives on the horizon such as the 
New Millennium Earth System Science 
Probes programs, .md better enabling sci
ence research and ,Jevelopment. 

Finally, as a ft tting wrap-up of 1995, 
Center Director Joo: Rothenberg appointed 
Dot Zukor, who serves as the Deputy 
Director in the Earth Sciences Directorate, 
to head a strategic planning team. During 
the first of this nev. year, Zukor's team will 

lead the Center as employees and man
agers examine what Goddard's "road map" 
for the future should be. The key issues that 
will be resolved are the values that will 
guide the Center, the mission that Goddard 
will accomplish, and the strategies that will 
guide the decisions. The process will be an 
active one that involves all levels of the 
Center. 
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International Ultraviolet Explorer 
Education Project 

Area high school and college students 
are part of a program that allows for the 
continuation of certain IUE operations. 

Shown here in the photo from left are 
Isabel Rahe (seated), a junior at Stone 
Ridge High School; Katherine Keilty, a 
senior at Catholic University of America; 
Dr. Terry Teays, Computer Sciences 
Corporation, Code 681, Program Instruc
tor; Patricia Chow, a senior at Walter 
Johnson High School; Professor Fred 
Bruhweiler, Catholic University of Amer
ica and David Kolesar, a freshman at 
Catholic University of America. 

According to Dr. Yoji Kondo, the IUE 
Project Scientist, Code 684, the program 
provides hands on experience for young 
students, who also earn extra credit for 
their work at Goddard. 

This program demonstrates a new 
approach, in which students operate a 
spacecraft and obtain valuable data for 
scientific analysis. It will make possible 
timely observations of exciting pheonom
ena like Comet Hale-Bopp, which may 

IUE Student Operations 

become the brightest comet of the century. 
In October IUE science operations 

were turned over to the European Space 
Agency. NASA through Goddard contin-

ues to provide limited satellite operation 
support. IUE was launched in January 
1978 and still is one of the most produc
tive telescopes in the world. 

Polar launch completes Global 
Geospace Science program missions 

NASA's Polar spacecraft, scheduled for 
launch in February from Vandenberg Air 
Force Base (VAFB), Calif., is a key ele
ment of a constellation of satellites which 
promise to revolutionize understanding of 
the Sun's influence on Earth's space envi
ronment. 

The final mission in NASA's Global 
Geospace Science (GGS) program, the 
Polar laboratory will be launched in an 
orbit which loops high over the Earth's 
poles for a three-year mission to study the 
movement of energetic charged particles 
above the polar regions. It will give scien
tists new perspectives on how Earth's space 
environment is affected by continual bom
bardment from radiation and particles from 
the Sun, data which eventually could help 
scientists forecast "space weather". 

"Polar will help us in a new area of 
research that scientists call 'space weather' 
where the objective is to make relevant 
observations of our solar-terrestrial system. 

Then, we will put these data into models 
that will predict where and when various 
types of space disturbances will occur," 
said Dr. Robert Hoffman, Polar Project 
Scientist, Code 696. "Information from 
Polar about the radiation environment that 
satellites and spacecraft experience will 
enable the development of better radiation
tolerant technology for space systems." 

The Polar laboratory will perform 
simultaneous, coordinated measurements 
of the key regions of Earth's geospace, or 
space environment, with WIND, which 
was launched November 1994 and is now 
measuring the solar wind properties. A 
large array of ground-based scientific 
observatories and mission-related theoreti
cal investigations also will be involved. 

NASA is collaborating with the 
European Space Agency (ESA) and the 
Japanese Institute of Space and Astronautical 
Sciences (ISAS) in three additional solar
terrestrial missions, Geotail, SOHO and 

Cluster. These missions, together with GGS, 
make up the International Solar Terrestrial 
Physics (ISTP) science initiative. 

"The aim of ISTP is to understand the 
physical effects of solar activity on inter
planetary space and the Earth's space envi
ronment. This will lead to the capability of 
predicting the responses of each part of the 
Sun-Earth system to solar activity," said 
Dr. Mario Acuna, ISTP Project Scientist, 
Code 695. 

Information about the Polar mission 
and the ISTP are available on the Internet 
at the following locations: 

Polar: 
http://www-istp.gsfc.nasa.gov/ISTP/ 
ggs_project.html 

ISTP: 
http://www-istp.gsfc.nasa. gov I 

Goddard is managing the Polar project 
for the Office of Space Sciences at NASA 
Headquarters in Washington, D.C. 
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Goddard Excellence Award 
recipient named 
by Gene Guerny 

In December 1995, during the Goddard Contractors 
Association's annual Continuous Improvement Symposiun'. 
Center Director Joseph H. Rothenberg announced the winner d 
the 1995 Goddard contractors Award for Quality and Productivit;. 

The winner, McDonnell Douglas Aerospace-Space an,J 
Defense Systems Engineering Services Division of Seabrook, Md . 
received the trophy during a formal presentation in January. Ther~ 
were three finalists vying for the award. They were the McDonne 1l 

Douglas Division, Lockheed Martin Missiles and Space, NASA & 
Federal Systems and Research and Development Division of 
Sunnyvale, Calif., and Space Systems/Lora! of Palo Alto, Calif. 
The Lockheed Martin and the Loral companies received finalists 
plaques during the ceremony. The event was the eighth annual 
Goddard award ceremony for its contractors. 

The award is given to recognize those companies that make a 
substantial contribution to the mission of GSFC. 

Jerry Allen (center), General 
Manager McDonnell Douglas, 
Engineering Services Division, 
Seabrook, holds the 1995 Goddard 
Excellence Award Trophy as (left to 
right) Jerry Simpson, Code 113; Joe 
Rothenberg, Center Director; Vern 
Weyers, Code 400; James 
McPherson, McDonnell Douglas; 
Daniel Hinz, McDonnell Douglas; 
Richard Long, McDonnell Douglas 
and Robert Laurenson, McDonnell 
Douglas look on. 

The GODDARD NEWS is published monthly by the Office of Public Affairs, 
Goddard Space Flight Center, Greenbelt, MD 20771 
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Near Earth Asteroid Rendezvous 
spacecraft flies with Goddard 
instruments 

The Near Earth Asteroid Rendezvous (NEAR) 
spacecraft has embarked on a journey that will culmi
nate in a close encounter with an asteroid. After a one
day delay, a Goddard-managed Delta II expendable 
launch vehicle lifted off at 3:43 p.m. EST, Feb.17 from 
Pad B at Launch Complex 17 on Cape Canaveral Air 
Station in Florida carrying the NEAR spacecraft. 

The NEAR spacecraft's design emphasizes sim
plicity, reliability and lower cost. Its science payload 
includes two Goddard instruments: an X-ray/gamma 
ray spectrometer and a NEAR magnetometer. Other 
instruments include: a near-infrared spectrograph, laser 
rangefinder, and multispectral imager. 

The launch of NEAR inaugurates NASA's innova
tive Discovery program of small-scale planetary mis
sions with rapid, lower-cost development cycles and 
focused science objectives. NEAR will rendezvous in 
1999 with the asteroid 433 Eros to begin the first long
term, close-up look at an asteroid's surface composi
tion and physical properties. The NEAR mission is 
managed by The John Hopkins University Applied 
Physics Laboratory (JHU/APL) for NASA's Office of 
Space Science at NASA Headquarters. The NEAR spacecraft on its way moments after its 

launch from the Cape Canaveral Air Station. 

Polar in an elliptical orbit 
by Jim Sahli 

NASA's newest space physics laboratory is perform
ing well on orbit. Polar was launched successfully from 
Vandenberg AFB in California at 6:24 a.m. EST Feb. 
24, on a Delta II rocket and is in an elliptical polar orbit. 

"As of day 12, we have raised perigee using on
board propulsion and powered on all but two of the 
Polar instruments. Mission operations continue to hum 
right along on schedule," said Dr. Bob Hoffman, the 
Polar Project Scientist at Goddard. 

Polar is the latest spacecraft in NASA's Global 
Geospace Science mission series, which is part of the 
International Solar-Terrestrial Physics (ISTP) program. 
Polar and a sister spacecraft, Wind, are slated to per-

form simultaneous, coordinated measurements of key 
regions of Earth's space environment, including obser
vations of entry and transport of solar plasma over 
Earth's magnetic poles, imaging of the northern aurora 
(Northern lights) and investigations of solar wind prop
erties. Wind was launched in November 1994. 

The Polar spacecraft carries 11 instruments. Cur
rently it is in an elliptical orbit with an apogee of 32,000 
statute miles and a perigee of 3,200 statute miles on a 
polar path inclined 86 degrees from the equator. 

The satellite is a spin-stabilized cylinder-shaped 
spacecraft 7.9 feet in diameter and 6.9 feet high excluding 
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Director's Update 
by Joe Rothenberg 

Editor's note: What follows is a column 
written by Center Director Joe Rothenberg. 
It replaces the Director's Dialogue column 
in the Goddard News. Employees with 
Director's Dialogue questions may contin
ue to submit them to the Office of Public 
Affairs, Code 130. Questions submitted 
should include mail code address or e-mail 
address so that employees can receive a 
response. 

Beginning with this issue of the God
dard News, I will use this space to update 
you on what's happening around the Center. 
I hope that the information it contains will 
help to keep you informed about the excit
ing things going on at GSFC. 

The successful launches of the SOHO, 
Polar and RXTE spacecraft over the past 
several months have provided the space sci
ence community with new tools to study 
both the sun Earth connection and the X-ray 
sources emanating from the universe. 

The Mission to Planet Earth program 
continues to progress well. The instruments 
for the TRMM spacecraft are currently 
being integrated proceeding toward a fall 
1997 launch. The EOS AM Platform is on 
schedule for a 1998 launch and the first 
Earth System Science Probe Announcement 
of Opportunity is scheduled to be released 

this spring. On the new initiative front, Cen
ter scientists and er1gineers working with the 
community, are accively pursuing scientific 
and technology questions for the Agency 
which will lead t,, future Goddard-spon
sored missions. As one example, a Goddard 
led team is currently studying the next gen
eration Space Telescope. 

Along with ow mission activities, stra
tegic planning activities that will shape the 
future of the Center are well underway. 
These activities are critical to carry out our 
mission within the current and future budget 
environment as wdl as develop a consti
tuency who will truly view Goddard as a 
national resource. The strategic planning 
activities are encompassed in three major 
efforts: near term "Strategic Roadmap" 
actions to refocus of the Goddard workforce 
into a hands-on teclmology leadership role; 
a Center Strategic Plan Development activi
ty led by Dr. Dorotl1y Zukor to establish the 
plan to ensure GSFC maintains and en
hances its leadership as the NASA Center of 
Excellence for Scientific Research; and the 
development and commitment of the Center 
to a set of programmatic goals designed to 
enable significant improvements in the cost 
effectiveness of our missions. 

These three activities represent ambi
tious efforts and will provide exciting chal-

lenges for Goddard. They will involve most 
of the GSFC workforce over the next sever
al years and more importantly ensure that 
the Goddard Space Flight Center will con
tinue to be the nation's leader in technology 
and scientific research from space. I ask 
each of you to become involved as the op
portunity arises. 

r COMMUNICATION:; 
HINTS ON THE WAY 

A new column designed to help 
Goddard employees improve writing 
and communications skills begins in 
the April issue of the Goddard News. 
The column will provide tips on how 
to give effective speeches and presen
tations, improving letter and memo 
writing and writing for various types 
of publications. Don't miss the debut 
of this column in the next issue of the CNews. ~ 

X-ray Timing Explorer renamed by NASA 

NASA has renamed the X-ray Timing 
Explorer, placed into orbit in December 
1995, in honor of a pioneer in the field of 
X-ray astronomy, Bruno B. Rossi. The 
new official title of the 6,700-pound obser
vatory is the Bruno B. Rossi X-ray Timing 
Explorer (RXTE). 

The RXTE is currently in a circular 
360-statute-rnile (580-kilometer) orbit 
with an inclination of 23 degrees. Among 
the objects to be studied by RXTE are stel
lar black holes, neutron stars and quasars. 

Professor Rossi and his colleagues dis
covered the first non-solar source of X
rays in a dramatic rocket flight in 1962. 
This source, Scorpios X-1, was the first of 

many collapsed stars that also are a key 
topic of study for the RXTE. 

Rossi, who died in 1993 after a long 
and distinguished career, served as profes
sor of Physics and Professor Emeritus at 
the Massachusetts Institute of Technology. 
He can be described as a pioneer in two 
separate fields of observational space 
astrophysics: X-ray astronomy and space 
plasma physics. He was the co-recipient of 
the prestigious Wolf Prize in Physics in 
1987. The Bruno Rossi Prize, awarded 
annually by the American Astronomical 
Society to a top astrophysicist for achieve
ments in the field, is named in his honor. 

The spacecraft, which is about the size 

of a telephone booth, is carrying three sci
ence instruments which work together to 
increase scientific understanding of cosmic 
X-rays sources. 

RXTE is the first mission for which 
1 00 percent of the observing time will be 
available to the broad scientific communi
ty. Specific observations will be proposed 
by scientists from the United States and 
abroad. Observations are planned by scien
tists at the XTE Science Operations Center 
at Goddard. 

The RXTE was developed by and is 
managed and operated by Goddard for 
NASA's Office of Space Science, Wash
ington, D.C. 
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New type of astronomical object 
discovered in our galaxy 
by Donna Drelick 

NASA astronomers have discovered a 
new type of object towards the center of our 
Milky Way galaxy exhibiting a combination 
of behaviors never before seen in the 35-year 
history of gamma-ray astronomy. 

During the first day it was observed, the 
source produced over 140 powerful bursts of 
gamma-rays; since then, it has settled down 
to a daily rate of about 20 bursts. It is cur
rently the brightest source of hard X-ray/ 
gamma-rays in the sky. 

The discovery was announced recently 
in a paper published in the scientific journal 
"Nature" by scientists from the Marshall 
Space Flight Center; the University of Ala
bama in Huntsville; the Massachusetts Insti
tute of Technology in Cambridge, Mass.; and 
the University of Amsterdam in the Nether
lands. 

The unusual object in the southern 
sky was discovered in early December 
1995 by researchers using an instrument 
known as the Burst and Transient Source 
Experiment, aboard the Goddard-managed 

Compton Gamma Ray Observatory space
craft. Since Dec. 2, the new burster has pro
duced more than 1,000 hard X-ray bursts. 

"We're particularly excited about the dis
covery of a new X-ray source," said NASA 
Marshall astrophysicist Dr. Gerald Fishman. 
'The object's strange behavior is one of the 
major discoveries in X-ray astronomy in the 
past decade." 

In mid-December, NASA scientists dis
covered an additional source of steady radia
tion that seemed to reside at the same posi
tion in the sky with the burster. This new 
object further surprised scientists when it was 
observed to continuously emit pulses at a rate 
of about twice per second. It was now classi
fied as a pulsar, and scientists soon learned 
the burster and the pulsar were one and the 
same source. 

'The properties of this X-ray source are 
unlike those of any we know," explained Dr. 
Chryssa Kouveliotou of Marshall. 'The burst 
repetition rate makes this phenomenon very 
different from gamma ray bursts that we have 

observed several thousand 
times from throughout the 
universe. Also, the longer 
duration and persistent 
bursting makes the object 
very different from so
called Soft Gamma Ray 
Repeaters, which have 
been observed to burst in 
short, isolated episodes 
separated by several years." 

This bursting pulsar 
was later found by Dr. Mark 
Finger of the Universities 
Space Research Associa
tion at Marshall to be a 
member of a binary system, 
performing one full revolu
tion around its low-mass 
companion every 12 days. 
"The most likely explana
tion at this time is that the 
bursts of X-ray energy may 
result when the lighter of 
the pair of stars loses its 
material by gravitational or 
magnetic forces to the neu
tron star," said Kouveliotou. 

A neutron star is an 
exotic star with a mass 

greater than the Sun and a diameter of only 
about 10 miles. 'The discovery of the new X
ray source may lead to a better understanding 
of how neutron stars form and evolve," 
Kouveliotou said. 

The source was discovered shortly before 
the recent launch of the Goddard-managed 
Rossi X -ray Timing Explorer (RXTE) space
craft, (recently renamed see story on page 2) 
which carries the largest collecting area of X
ray detectors ever flown in space. "Our high
est scientific priority, after evaluating the 
operation of the satellite and X-ray instru
ments, was observing this transient source" 
said Frank Marshall, Director of RXTE's 
Science Operations Center at Goddard. 

"With better measurements, we should 
be able to pin down the heoretical model," 
says Dr. Jean Swank, RXTE Project Scientist 
at Goddard. As soon as RXTE could observe 
the source, its detectors were pointed to 

See ASTRONOMICAL on page 5 
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Hubble reveals Pluto's surface 
by Tammy Jones 

For the first time since Pluto's discov
ery 66 years ago, astronomers have at last 
directly seen details on the surface of the 
solar system's farthest known planet from 
pictures sent back by the European Space 
Agency's Faint Object Camera aboard 
NASA's Hubble Space Telescope. 

Hubble's snapshots of nearly the entire 
surface of Pluto, taken as the planet rotated 
through a 6.4-day period, show that Pluto is 
a complex object, with more large-scale 
contrast than any planet, except Earth. 

The images also reveal almost a dozen 
distinctive albedo features, or provinces, 
none of which have ever been seen before. 
They include a "ragged" northern polar cap 
bisected by a dark strip, a bright spot seen 
rotating with the planet, a cluster of dark 
spots, and a bright linear marking that is 
intriguing the scientific team analyzing the 
images. The images confirm the presence of 
icy-bright polar cap features, which had 
been inferred from indirect evidence for sur
face markings in the 1980s. 

This historic new look at Pluto helps pave 
the way for a prop •sed Pluto flyby mission 
early in the next cc~ntury. Pluto is the only 
solar system planet 11ot yet visited by a space
craft. 

"Hubble is prm iding the first, tantalizing 
glimpse of what Ph tto will be like when we 
get there," said Dr. Alan Stern of Southwest 
Research Institute's Boulder, Colo., research 
office. Stern led the team who used Hubble to 
obtain the most de1ailed view yet of Pluto. 
The Pluto imaging team also includes Dr. 
Marc Buie of Lowell Observatory, Flagstaff, 
Ariz., and Dr. L<turence Trafton of the 
University of Texa,, Austin. This team of 
planetary scientists used the Faint Object 
Camera aboard the Hubble to obtain more 
than a dozen high-qltality visible and ultravi
olet images of Plt~to in mid-1994. Those 
images have now be en carefully reduced and 
analyzed. 

The Hubble images reveal much more 
surface variety on Pluto than on other icy 
objects in the outer solar system, including 

Pluto's often-cited twin, Neptune's large 
moon Triton. 

Pluto is two-thirds the size of Earth's 
Moon, and 1,200 times farther away. Pluto's 
apparent size in the sky is so small (0.1 arc
seconds, which equals 1/36,000th of a 
degree), that 18,000 Plutos would need to be 
lined up to match the diameter of the full 
Moon. This puts Pluto's surface below the 
resolution limit of the largest ground-based 
telescopes; as a result it has been impossible 
to directly see any significant detail on Pluto 
before these Hubble observations. 

Viewing such a remote and small body 
has been so difficult that Pluto's moon 
Charon was not detected until 1978, despite 
the fact that Pluto itself was discovered by 
Clyde Tombaugh in 1930. 

Shortly after its launch in 1990, the 
Hubble Space Telescope frrst peered at 
Pluto and clearly distinguished the planet 
and its satellite (which is only 113000th of a 
degree away) as two separate objects. 
However, a detailed look at Pluto's surface 

had to wait until Hub
ble's optics were im
proved during the 1993 
servicing mission. 

The Advanced Cam
era, planned to be in
stalled on Hubble in 
1999, will yield slightly 
better images of Pluto. 
This will be the best 
view of the distant plan
et until space probes 
eventually make the 
long trek across the 
solar system. 

The Space Telescope 
Science Institute is oper
ated by the Association 
of Universities for Re
search in Astronomy, 
Inc., for NASA, under 
contract with Goddard. 
The Hubble Space Tele
scope is a project of inter
national cooperation be
tween NASA and the 
European Space Agency. 
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Polar in an elliptical orbit 
Continued from page 1 

the despun platform. Dry weight is 2,200 
pounds, with an additional 660 pounds of 
hydrazine propellant for orbit and attitude 
control. Its design life is three years. 

The instruments on the Polar spacecraft 
were supplied by university and industry 
teams as well as NASA laboratories. Data 
from the instruments will be used to study 
a vast range of phenomena from electro
magnetic radiation to charged particles 
from very low to relativistic energies. 
Especially important on Polar are the three 
high resolution imagers looking down on 
the Earth's polar region. The instruments 
will image at wavelengths from the visible 
to ultraviolet and into the X-ray region. 

Goddard manages the Polar project for 
the Office of Space Sciences at NASA 
Headquarters. 

Information about the Polar mission 
and the ISTP are available on the Inter
net at the following locations: Polar:http:// 
www.istp.gsfc.nasa.gov/ISTP/ggs_pro
j ect.html; IS TP: http: I lwww. is tp. gsfc. 
nasa.gov/ 

Give 
Blood. 

A Delta II rocket managed by Goddard's Orbital Launch Services Project (Code 
470) lifts off from Space Launch Complex-2 at Vandenberg AFB. 

New astronomical object discovered 
ASTRONOMICAL, from page 3 

obtain detailed information about the X-ray 
spectrum and its variations. 

The two large instruments on the space
craft, provided by teams led by Swank and 
Dr. Richard Rothschild of the University of 
California at San Diego, quickly found the 
source to be very bright across the X-ray 
band from 2 to 60 ke V, with strong persistent 
emission as well as numerous bursts. 

RXTE made repeated scans across the 
source to determine the position of the source 

accurately enough to allow astronomers to 
search for radio or visible light from it. 
Within the past ten days, a radio source and 
a very faint visible star have been identified 
in the direction of the X-ray source. 
Scientists are working furiously to see if the 
radio and visible light are coming from this 
object. 

The bursting pulsar is a transient X-ray 
star that is expected to die out fairly soon, 
within a few weeks to, at most, a few 

months. Therefore, scientists are working 
feverishly to try to unravel its mysteries while 
it still shines. 

The Compton Gamma Ray Observatory, 
launched in 1991, is managed by Goddard. 
The Burst and Transient Source Experiment 
is managed by Marshall Space Flight Center. 
The Rossi X-Ray Timing Explorer, launched 
on Dec. 30, 1995, is also managed by 
Goddard Orbital Launch Services (Code 
470) team. 
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Goddard engineer may become astronaut 
by Ann Jenkins 

the astronauts to service 
Hubble in 1993. That 
mission improved Hub
ble's vision and helped 
change modern astron
omy. 

"The first (Hubble 
servicing) mission in
volved redesigning some 
power tools and coming 
up with some other tools 
from scratch," explains 
Richards. 

To prepare for the Hubble Space Telescope Second 
Servicing Mission, Paul Richards works underwater during 

tests that simulate the astronauts' tasks in space. 

On Hubble's Second 
Servicing Mission, sche
duled for 1997, astro
nauts will place two new 
instruments on Hubble 
and do scheduled main
tenance. For this mission, 
Richards explains "I'm 
the team lead on the next 
generation power tool, 
which is the Pistol Grip 
Tool. That's what I focus 
most of my attention and 
energy on." 

Many children dream of becoming astro
nauts, but Paul Richards, of the Hubble Space 
Telescope Project, never gave up that dream. 
A Goddard engineer who regularly works 
with astronauts, Richards, 31, recently com
pleted a battery of medical and psychological 
tests and interviews at the Johnson Space 
Center to see if he has got the "right stuff'' to 
become an astronaut. 

"I remember watching the Apollo 
launches in kindergarten ... the teacher sitting 
us down in front of the TY," says Richards. 
"Ever since then I wanted to be an astronaut." 

Richards just finished the next-to-last 
step in achieving his dream: a week-long 
series of extensive tests and a personal inter
view with NASA's astronaut selection com
mittee. He was one of 123 chosen from a 
field of about 2,500 applicants. NASA will 
chose about 20 to become astronauts. Their 
names will be released in mid-April. 

Since joining the Goddard team, Rich
ards has worked on many exciting projects, 
the most recent being the Hubble Space 
Telescope Flight Systems and Servicing 
Project. Richards developed tools used by 

Richards also ;erves as a "suited test 
subject," which mems he gets to play astro
naut during underwater tests that simulate 
space conditions. "One of the best ways to 
simulate it (the astr•)nauts' work in space) is 
to run neutral buoyancy simulations. So we 
actually get in a space suit that is tied to 
umbilicals and go underwater in a tank 40 
feet high, 80 feet across. 

"We have a mockup of the Hubble in it 
(the tank) and a mockup of the Shuttle. With 
the assistance of scuba divers and a whole 
team, we work through the missions. . . .I 
become sort of a liaison between the design 
engineers and the ;lltronauts." 

One of Richards' favorite tools is the 
Pistol Grip Tool, which he developed for the 
Hubble Second Servicing Mission. The tool 
was recently selected to aid in the building of 
Space Station. The Pistol Grip Tool has 
many features found in high-end, industrial 
power tools, but it i~ much smaller and self
contained. Though developed for NASA, 
Richards foresees its use in medicine, partic
ularly in orthopedic~. 

Richards' work has earned him numer-

ous NASA awards, including the astro
nauts' own Silver Snoopy. Given for en
hancing flight safety and mission suc
cess, the coveted Silver Snoopy award 
was presented to Richards by astronaut 
Jeff Hoffman of the first Hubble servic
ing mission. 

'The Silver Snoopy is the most rele
vant award I have because it's given 
directly by the crew, who is the end user," 
says Richards. 'The other accomplish
ment I'm proud of is that the tools per
formed well during the mission, and see
ing Hubble accomplish its mission and 
its objectives after the servicing mission. 
That was more satisfying than any indi
vidual award - to be a part, to do good 
engineering, and then to see it be able to 
bring down great science." 

Another one of his proudest mo
ments was having his tools demonstrated 
on the top-rated TV show Home Improve
ment-by the astronauts of the Hubble 
servicing mission! 'The crew from the 
Hubble Servicing Mission was invited to 
be on the show Home Improvement, on 
the 'Tool Time' segment of it," says 
Richards. "I got to sit in the audience and 
see the taping of it. And before the show, 
I got to have dinner with Tnn Allen and 
Debbie Dunning, who plays Heidi on the 
show. Then, after the show, I also got to go 
on-stage and get my picture taken with the 
(Hubble First Servicing Mission) crew 
and Tim and Al." 

When asked if he would like to ser
vice the Hubble Space Telescope himself 
on the scheduled 1999 servicing mission, 
Richards responds, "I'd love to! That 
would be an excellent mission to come 
back on. And to work again with the peo
ple here at Goddard would be great, and 
to work with Hubble, which I am so 
familiar with after spending the last five 
years of my life on Hubble." 

Beyond his goal of becoming a mis
sion specialist astronaut, Richards says 
"I'd also eventually like to get into teach
ing and to eventually finish my studies 
and get my doctorate. I'd like to teach at 
the college level, teaching hands-on 
engineering-the kind of work we do at 
Goddard." 
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Smithsonian features Goddard 
observatory 

The Compton Gamma Ray Observatory, a mini-exhibition on 
the scientific goals and achievements of the Goddard-managed Comp
ton Gamma Ray Observatory spacecraft, opened at the National Air 
and Space Museum in Washington, D.C. last month. Launched from 
the Space Shuttle Atlantis in 1991, the Compton Observatory is the sec
ond of NASA's Great Observatories, a family of four orbiting telescopes 
designed to study the universe in both visible and non-visible fonns of 
light. The first, the Hubble Space Telescope, was launched in 1990. 
The mini-exhibition is located in the Museum's Milestone of Flight 
gallery and will be open to the public through October 19%. 

Development of next generation 
Shuttle undemay 

Team members on the Linear Aerospike SR-71 
Experiment (LASRE) perform fit checks on a 10 per
cent scale, half-span model of Lockheed Martin's 
Single-Stage-To-Orbit (SSTO) Reusable Launch 
Vehicle (RLV) as it is about to be mated to an SR-71 
Blackbird in Palmdale, Calif. The test engine and its 
mount containing hydrogen fuel, water, helium and 
control computers weighs 13,800 pounds. The mount 
is 41 feet in length. 

The SSTO RLV is being developed to replace the 
NASA Space Shuttle fleet in the next century. An 
advanced technology demonstrator vehicle, the X-33, 
will be built and flight tested in 1999. 

The industry/government LASRE team, led by 
Lockheed Martin Skunk Works, includes Lockheed 
Martin Astronautics, Rocketdyne, Dryden Flight 
Research Center, Marshall Space Flight Center, and 
USAF Phillips Laboratory, Propulsion Directorate. 
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Local students to make 
observations using 
Hubble Space Telescope 
by Tammy Jones 

Students in grades K-12, working along
side some of America's foremost astron
omers, will have a chance this spring to help 
do real science observations using NASA's 
Hubble Space Telescope. The resulting 
observations will be featured in a live, inter
active telecast on NASA TV and public tele
vision this month and in April. 

The observing time was offered to stu
dents by astronomers from a lively discus
sion and debate via the Internet. Students 
were challenged to go on-line to do research 
and decide which planet in the solar system 
would be best to study. Neptune and Pluto 
were selected as targets by students who 
will be serving as Hubble Space Telescope 
"Co-Investigators". 

Over the next two months, mission plan
ners will transform the students' selection 
into detailed plans for the observations. 
Students will be able to follow the progress of 
their upcoming observations via the Internet. 
The students then will be featured on "Live 
from the Hubble Space Telescope: Making 

Your Observations which aired March 14, 
and again on "Livc: from the Hubble Space 
Telescope: Annmmcing Your Results" air
ing at 1 p.m. EST, April 23. 

"Live from the Hubble Space Tele
scope" is part of the ongoing Passport To 
Knowledge series. The series provides low
or no-cost access · o "real science, real sci
entists, real locati• ms, real-time" by using 
integrated multimedia components -print, 
on-line and live video. 

Passport To Knowledge is supported by 
NASA, the Space Telescope Science Insti
tute, the National Science Foundation and 
public television. For more information, 
access the project'~ home page on the World 
Wide Web at: http//quest.arc. nasa.gov/live 
from!hst.htrnl or send e-mail to: listmanager 
@quest.arc.nasa.g<•v and in the message 
body write: subscribe updates-hst. 

An informatic m hotline is available on 
1-800-626-LIVE (h26-5483) or (908) 273-
4108. 

The GODDARD NEWS is published monthly by the Office of Public Affairs, 
Goddard Space Flight Center, Greenbelt, MD 20771 
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Deadline to submit material is the first of each month. For additional information 
contact Fred Brown (301) 286-8955. 

The GODDARD NEWS Staff is: 
Executive Editor: Jim Sahli Contributing Editors: Donna Drelick, Tammy Jones, 
Managing Editor: Fred Brown W. Allen Kenitzer, Ernie J. Shannon 

JASON 
Project on 
tap for April 

The annual Jason Project broadcasts 
are scheduled to begin in April. They have 
been designed to motivate students' inter
est in science and geography for grades 4 
through 9 and to increase their awareness 
of career opportunities in the sciences. 
Through telepresence, live telecasts via 
satellite, students have the opportunity to 
join teams of scientists as they carry out a 
wide range of environmental research pro
jects in Florida. 

Goddard participates as a Primary 
Interactive Network Site (PINS) for the 
JASON Project Voyage VII: Adapting to a 
Changing Sea. All of the JASON broad
casts will be shown in the GSFC Visitor 
Center Auditorium which has a total seat
ing capacity of 100 people. The Edu
cational Programs Team is taking reserva
tions from Goddard employees and their 
families for: 

Wednesday, April 17, at 2:30p.m. 
Friday, April19, at 4 p.m. 
Saturday, April 20, at 1 p.m. 
Wednesday, April 24, at 2:30 p.m. 
Thursday, April 25, at 4 p.m. 

The deadline to phone in reservations is 
March 29, and can be made by calling 
either Diane Cockrell or Michelle Jackson 
at 6-7205. 

After securing reservations plan on 
arriving at least fifteen minutes prior to the 
broadcast time. Each one hour JASON 
broadcast session will be followed by a 
ten-minute question and answer period. 

COMING IN APRIL! 
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Goddard leadership shares vision 
of Center's future 

"The American people are calling for dramatic 
changes in the way their Government works. They 
want a smaller, less expensive Government that deliv
ers more for less-one that does the right things, with 
the right people, at the right cost. NASA is in the van
guard of Government reinvention. We are revolutioniz
ing the Agency, and the NASA that emerges will be 
better than ever. Responding to the needs of the 
American people and other Government agencies, we 
are returning NASA to a research and development 
Agency with a renewed focus on the development and 
application of new cutting-edge technologies, giving 
up-front consideration to the potential commercial use 
of our technologies," so writes NASA Administrator 
Daniel Goldin in the 1996 NASA Strategic Plan. 

On April 8 in Goddard's Building 3 Auditorium, 
Center Director Joseph Rothenberg, Deputy Center 
Director AI Diaz and Dr. Dorothy Zukor, leader of 
Goddard's Strategic Planning Team, addressed the 
Agency's Strategic Plan and spoke to employees about 
the Center's future. A future they say will be filled with 
the challenge of change. 

The Agency is changing and that change impacts 
Goddard. Rothenberg and senior Center management 
told employees that the Center is responding to the 
challenges of the changing environment in the NASA 
Strategic Plan. 

NASA is learning to do more with a smaller budget 
and a shrinking workforce. In his March 19, 1996, 
Agency-wide budget report Mr. Goldin said, "There is a 
new attitude out at NASNGoddard. I think Joe 
Rothenberg and AI Diaz are to be commended. They are 
committed to getting costs cut and this is important." 

To carry out this responsibility, Goddard needs to 
develop itself as a national resource that in collabora
tion with academia and industry carries out its mission 
in the future in more innovative ways. GSFC needs to 
refocus the workforce to a more hands-on technical 
organization. Goddard must increase partnerships with 
industry by looking for technology commercialization 
opportunities and increase our inreach and outreach 
activities to ensure a wide community involvement and 
benefit from NASNGoddard programs. 

GSFC 2005 
According to Diaz, all Center planning efforts will 

consider that the future does not hold the promise of 
necessary resources to provide the scientific communi
ty with the kind of product Goddard has provided in the 
past. This means changes in the way GSFC works to 
get things accomplished. 

"We have an opportunity at Goddard to re-engage 
our dreams. The challenge is that we have is to do it in 
the context of a new budget reality. We have an oppor
tunity to transform our flight program activity into a 
program that is consistent with the budget through 
investments in technology and through new ways of 
doing business," Diaz said. 

The challenge for Goddard is to find new and inno
vative ways to do more science, technology, and 
research and development, as well as less routine oper
ations while establishing initiatives that enable lower 
costs and technology advances. 

Senior management has accepted the challenge and 
is by example exploring ways to reduce the cost of the 
Mission to Planet Earth missions by introducing new 
technology as early as the CHEM 1 mission and to fol
low that up with the incorporation of lessons learned 
from the first series of Earth Observing System (EOS) 
missions. Diaz says "Reducing the cost of the overall 
run-out allows us to achieve what the Administrator has 
committed to, which is the full capture of the 24 mea
surements that are defined for the EOS program." 

Strategic Planning Activities 
The Center's Strategic Plan is being developed by a 

team led by Dr. Zukor. According to Zukor, the plan will 
help GSFC get its bearing in these times of change. "Our 
hope is to have a plan that we can use. It may not even be 
a document. It may just come out on the internet and may 
just be a series of bullets. Hopefully it will be something 
that you can look at, refer to and use for guidance in mak
ing decisions for an extremely successful future." 

The new approach to planning is proactive and flex
ible. The goal is to have the plan drive the Center 
resource allocations, and not the other way around. "We 
want to be proactive and come up with a plan that says 
this is what we want to do, and work to get the 
resources to carry out the plan. We must have alterna
tives in place so that we can do a portion of the plan, or 
have different ways of doing it so that we achieve our 
strategic goals." Zukor said. 

The Strategic Plan also will provide the framework 
with its programmatic and technology goals, to re
engineer the Center processes and organization. The 
re-engineering process is expected to get underway in 
the next several months. 

Goddard's Vision 
Goddard's future vision includes a new way of 

doing business with increased collaborative efforts with 
academia and industry while working within the con-

Continued on page 8 
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Director's Update 
by Joe Rothenberg 

By now you are aware that it is again 
the season when the NASA budget is under 
scrutiny. As Administrator Dan Goldin and 
various Associate Administrators defend 
NASA's budget to Congress, they are con
tinually asked not only to revalidate 
NASA's programs but also the very rele
vance of our agency. I believe Goddards' 
mission is both relevant to the nation and 
critical to increasing the knowledge of 
Earth systems and the universe. 

Our NOAA and GOES spacecraft are 
important tools for forecasting and track
ing global weather. These spacecraft pro-

vide a vital res<•urce that enable the track
ing of severe weather activity that saves 
lives and property. Our Mission to Planet 
Earth program will provide the data which 
will enable humans to preserve the Earth's 
environment for future generations, and, in 
the final analysi~. help preserve the planet. 

We all feel the excitement of new dis
coveries that ar,~ generated from our on
going space science investigations into the 
mysteries of the universe. 

At Goddard, we have leadership roles 
in answering several questions that are 
motivating the Agency's space science 

Communication Tips 
LETTERS & MEMOS 

No way they can be avoided. Written 
communications-up, down, and across -are 
woven into the fabric of American enter
prise. These helpful hints can make your 
letters and memos more effective. 

A conversational tone is best 
Whether you're writing to subordi

nates, peers, or higher-ups, a conversation
al tone will draw people to your point of 
view. For example: 

Formal: I would suggest that you remit 
the balance in full within 10 days of 
receipt of this notice. Conversational: 
Please send us a check for the balance of 
the payment by March 15. 

Formal: Please be advised that we are 
processing your claims for monthly bene
fits. Conversational: We're processing 
your claims for monthly benefits. 

By writing this way, you'll be seen as a 
person, not a bureaucrat who doesn't 
understand the lives of others. 

Advertising techniques bring 
success to memos 

Don't be afraid to use the techniques of 
advertising in your communications. Even 
the most routine memos can benefit: 

• When referencing a Goddard organi
zation, refer to it by name rather than by 
code. This will lend personality to the 
organization and remind us that our center 

is made up of people, not organization 
charts. Of course. when referring to a cen
ter mailing address, it is acceptable to use 
the organization ~.:ode. 

• Break up the size of type blocks. For 
instance, move in the margins of a particu
larly important paragraph two or more 
inches on both sides. 

• Use boldfaced, action-oriented head
lines and subheads. 

• Underline key phrases. 
• Use bulletee lists rather than lines of 

narrative. 
• Be aggressi \'e in your use of white 

space. For instance, a memo of one or two 
paragraphs typically occupies the top few 
lines of the page. If you center those lines 
in the middle of the page, and surround it 
dramatically by white space, you will draw 
your readers into the story. 

Avoid ending letters with cliches 
Do you end your letters with a formu

laic tag line that is devoid of meaning? 
• A typical ending: "Please feel free to 

contact me if you have any questions." 
Instead, end letters by spelling out the next 
steps you expect. 

• Your closing lines could be: I will 
look for your response in the next few 
days, I will be gl<<d to answer any ques
tions, and I will call you to discuss further. 

community. Through education and out
reach we are communicating this excite
ment to the youth of our nation. 

I believe that Goddard's leadership in 
answering these questions will continue to 
motivate youth to enter the technical and 
scientific career fields, enabling the U.S. to 
maintain our technological leadership. 

If the relevance of NASA or the impor
tance of your contribution to the Goddard 
mission ever comes into question just ask 
yourself will the nation and planet survive 
without NASA? 

Be concise when writing 
Wordy writing is weak wntmg. To 

write more powerfully, follow these rules: 
1. Remove unnecessary modifiers. We 

absolutely guarantee all our products. Her 
contribution was very crucial to our success. 

2. Don't identify places, books, or 
objects that are self-evident. Not: He is 
from the city of Houston. But: He is from 
Houston. 

3. Avoid beginning your sentences with 
empty words such as "frankly", "essential
ly", and "basically". 

4. Whenever possible, remove phrases 
such as "at the rate of' and "in the time 
of'. Not: He types at the rate of 55 words 
per minute. But: He types 55 words per 
minute. 

5. Avoid the expression "serve as a". 
Rephrase the sentence or try substituting is 
or are. Not: She serves as our proofreader. 
But: She is our proofreader. 

6. Avoid the phrase "the reason is 
because". You can often trim it down by 
rewording the sentence. Not: The reason 
he finishes early is because he is orga
nized. But: He finishes early because he is 
organized. 

(Style, Darn Ya, Style, F&W Publi
cations, and cited in Writer's Digest, 1507 
Dana Ave., Cincinnati, OH 45207) 
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Compton Gamma Ray Observatory 
on orbit five years 
by Donna Drelick 

The Goddard-managed Compton Gamma 
Ray Observatory marked its fifth year on 
orbit April 5. Launched in 1991 from the 
Space Shuttle Atlantis, the Compton observa
tory is the second in a series of Great 
Observatories and is the heaviest spacecraft 
ever deployed by a shuttle. 

The Compton Observatory, named for 
American Nobel Prize-winning physicist 
Arthur Holly Compton, is the first satellite 
dedicated to making gamma ray observa
tions across a broad spectrum of energies. 
Scientists believe that gamma rays, which 
are an invisible, highly energetic form of 
radiation, are emitted during violent cos
mic events such as supernovae, quasars, 
pulsars and black holes. 

NASA scientists used CGRO to create a 
comprehensive map of celestial gamma ray 
sources. "The spacecraft and instruments 
have been remarkably reliable, and all four 
instruments are performing near their design 
specification" said Dr. Neil Gehrels, CGRO 
Project Manager at Goddard. "Thus far 
CGRO has made extraordinary discoveries, 
and the science team is looking forward to 
more discoveries as the observatory begins its 
sixth year in space." 

Although tape recorders on the obser
vatory failed early in the mission, that 
turned out to be an unexpected scientific 
bonus. Instead of storing data on the space
craft and retrieving it every four hours, sci
entists can now receive a 24-hour-a-day 
stream of data in real time. This allows sci
entists to quickly begin monitoring out
bursts of energy, such as on Jan. 31, 1993, 
when the satellite detected the highest 
energy gamma rays ever seen in a burst, an 
event dubbed the "Super Bowl Burst." In 
December 1995, CGRO detected the sud
den appearance of a never-before-seen type 
of object which bursts and pulses at the 
same time. This bursting pulsar is current
ly the brightest source of gamma rays and 
X -rays in the sky. 

Among CGRO's most significant dis-
coveries: 

• The discovery that gamma ray bursts 
are evenly distributed across the sky, 
which suggests that gamma rays are 
corning from farthest reaches of space 
and not just from our own Milky Way 
galaxy, as astronomers once believed. 

• The discovery of gamma ray quasars, 
a new class of high-energy gamma ray 
sources, in Active Galactic Nuclei 
(AGN), the bright and active central 
cores of some galaxies. 

• The discovery in December 1995 of a 
source of gamma rays and X-rays that 
exhibits the behavior of both a pulsar 
and a burster. During the first day it was 
observed, it produced more than 140 
powerful bursts of gamma rays. It is 
currently the brightest source of gamma 
rays and X-rays in the sky. 

• The discovery that gamma ray bursts 
and solar flares are accompanied not 
only by a release of low-energy gamma 
rays over a relatively short period of 
time (tenths of seconds to seconds) but 
also by a release of high energy gamma 
rays over a longer period of time. 

• The discovery that a second class of 
gamma-ray emitting AGN, known as 
Seyfert galaxies, emit most of their 
gamma-rays at lower energies than pre
viously thought. This is important evi
dence that such objects may be the 
source of diffuse gamma rays. 

• A threefold increase, from two to six, 
in the number of pulsars known to emit 
gamma rays (pulsars are rotating neu
tron stars that spin very rapidly and pro
duce beams of radio energy that appear 
to flash on and off), among more than 
500 known radio pulsars. This gives 
astronomers a greater opportunity to 
understand why some pulsars emit 
gamma rays and others do not. 

• The first detection of the presence and 
nuclear decay of cobalt 57, an isotope 
of cobalt thought to have been created 
during the explosion of a star known as 
Supernova 1987 A. This detection helps 
confirm the nucleosynthesis theory of 
how elements heavier than hydrogen 
and helium are formed and distributed 
in our galaxy via the evolution of stars. 

• The discovery that the energy (pho
tons of light) created by the mutual 
destruction of electrons and positrons 
("anti particles") in our galaxy is con
centrated in a bulge around the center of 
the galaxy, with a second component 

extending out along the plane of our 
galaxy. 

• The first mapping of the distribution of 
a radioactive isotope called Aluminum 26 
within the Milky Way Galaxy. The instru
ments on CGRO detect the isotope by 
measuring gamma ray energy associated 
with its radioactive decay. Scientists 
believe that this energy distribution, 
which has proven to be "patchy" rather 
than smooth, holds clues to understand
ing nucleosynthesis in our galaxy. 

• The detection of the gamma ray ener
gy given off by interactions between 
cosmic rays and carbon 12 and oxygen 
16 nuclei. The energy "signature" asso
ciated with the excitation of these mol
ecules and subsequent emission of 
gamma rays help scientists identify the 
types of matter and nuclear processes 
occurring within the region of the 
Milky Way galaxy known as the Orion 
Arm. 

The Compton observatory currently is 
in a circular, 240-mile-high orbit inclined 
28.5 degrees to the equator. NASA is con
sidering reboosting the 17-ton, low-Earth
orbiting satellite to a higher orbit that 
would allow the spacecraft to continue to 
track the gamma ray universe well into the 
next century. 

The Compton Observatory has vastly 
increased our understanding of some of 
the most violent events in the universe," 
said NASA Program Manager Dr. Alan 
Bunner. "TRW should be congratulated 
for designing and building such a robust 
spacecraft which has given us five years of 
spectacular scientific achievement. We 
have every reason to believe we will con
tinue to be amazed by its discoveries in the 
future." 

The Compton Observatory is managed 
for NASA's Office of Space Science, 
Washington, D.C., by Goddard. CGRO 
was built by TRW Space & Electronics 
Group, Redondo Beach, Calif. 

Information on the Compton Ganuna 
Ray Observatory is available on the Internet 
at: http://enemy.gsfc.nasa.gov/cossc/cgro.html 
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Several NASA spacecraft observe 
Comet Hyakutake 

During March, NASA conducted a 
variety of activities designed to study the 
Comet C/1996 B2 Hyakutake and will 
share this information with the general 
public. 

Discovered on Jan. 30 by Japanese 
amateur comet hunter Yuji Hyakutake 
using powerful binoculars, the comet was 
as bright or brighter than the stars of the 
Big Dipper. The comet made its closest ap
proach to Earth on March 25 at a distance 
of about 9.3 million miles. According to 
the Harvard-Smithsonian Center for 
Astrophysics, Cambridge, Mass, Comet 
Hyakutake made the nearest passage to 
Earth of any comet since 1983, and the 
fifth closest this century. 

A comet is a small, icy body that orbits 
the Sun in an elongated orbit that can be 
disturbed by the on-going orbits of the 
planets. Resembling a "dirty snowball," a 
comet typically has a relatively tiny nucle
us, often less than six miles across. When 
radiation from the sun 
warms a comet, ice parti
cles from its nucleus tend to 
"steam" outwards, creating a 
large coma or surrounding 
atmosphere and a tail of 
material that streams away 
from the Sun. In some cases, 
the coma and tail can be 
thousands or even millions of 
miles across, offering dra
matic viewing opportunities. 
Comet Hyakutake has the 
potential to provide just such 
a spectacle. 

Goddard-managed 
spacecraft including the 
International Ultraviolet 
Explorer and the Hubble 
Space Telescope headed 
NASA's efforts to take 
images of Comet Hyakutake. 

Since Hubble is not 
actively controlled from the 
ground and the comet's posi
tion was not precisely 
known, viewing the speeding 
visitor was especially tricky. 
Hubble was preprogrammed 
to point at a selected spot in 
the sky where the comet 
was to be at a specific time. 

NASA's recently launched Near Earth 
Asteroid Rendezvous (NEAR) spacecraft 
took images of the comet as a calibration 
exercise. Althougt1 NEAR offers a different 
vantage point froJ n Hubble, its camera was 
not designed to image objects at such large 
distances. 

Several NASA-supported ground
based observatOJ ies began studying the 
comet during latt· March and will contin
ue in April as the comet approaches peri
helion (its closes1 distance from the Sun.) 

NASA's Infr.tred Telescope Facility 
(IRTF) on Mauno Kea, Hawaii, also dedi
cated several days of observing time to 
study the release of dust and ice grains 
from the nucleus ,:>f the comet. These ices 
are composed pnmarily of water. Spec
tral observations ,>f the molecules vapor
ized from the nucleus should provide 
samples of mokcular abundances that 
were present at the time of the formation 

of the solar system. The Goddard-managed 
Extreme Ultraviolet Explorer spacecraft 
made observations of neon and helium for 
comparison with the water production rates 
measured by the IRTF. 

Images from IRTF and many other 
sources are posted to a "virtual star party" 
on the Internet called the "Night of the 
Comet," sponsored by NASA's Ames 
Research Center, Mountain View, Calif., 
NASA's Stratospheric Observatory For 
Infrared Astronomy program, and its K-12 
Internet Initiative. This home page allows 
anyone with access to a computer and a 
modem to post and observe Hyakutake 
images, track the progress of the comet, 
converse with NASA experts, learn about 
astronomy and participate in experiments. 

"Night of the Comet" can be accessed 
via the Internet at URL:http://www.comet. 
arc.nasa.gov/comet/ 

These Hubble Space Telescope images of Comet Hyakutake were taken at 8:30 pm. EST on March 
25 when the comet passed at a distance of only 9.3 million miles from Earth. 
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First X-rays from a comet ·discovered 
by Jim Sahli 

A team of U.S. and German astrophysi
cists have made the first ever detection of 
X-rays coming from a comet. 

The discovery of a strong radiation sig
nal - about 100 times brighter than even 
the most optimistic predictions - was 
made March 27, 1996, during observations 
of comet Hyakutake using Germany's 
orbiting ROSAT satellite. 

"It was a thrilling moment when the X
rays from the comet appeared on our 
screen at the ROSAT ground station," said 
Dr. Konrad Denner! of the Max Planck 
Institute for Extraterrestrial Physics 
(MPE), Garching, Germany. Following the 
initial detection, the team reported repeated 
X-ray emissions from the comet over the 
next 24 hours. The comet was near its clos
est approach to the Earth at a distance of 
less than 10 million miles when it was first 
detected by ROSAT. 

The strength and rapid changes in 
intensity of the comet's X-ray emission 
both surprised and puzzled astronomers. 

"We had no clear expectation that 
comets shine in X-rays," said Dr. Michael 
J. Mumma of Goddard. "Now we have our 
work cut out for us in explaining these 
data, but that's the kind of problem you 
love to have." 

The comet was examined repeatedly 
during March 26-27 as it swept across the 
sky. In fact the German scientists used a 
computer to correct for the comet's motion 
to produce accurate images during each 
observation. Satellite attitude was not 
changed during these observations. 

X-rays have never been found from a 
comet before, and scientists had optimisti
cally predicted an intensity that turned out 
to be about 100 times weaker than the radi
ation actually detected by ROSAT. Strong 
changes in the brightness of the X-rays 
were another surprise. There were pro
nounced increases and decreases in the X
ray brightness from one ROSAT observa
tion to another, typically over a time differ
ence of a few hours. 

Still another puzzle is the nature of the 
physical process that generates the X-rays, 
but the ROSAT image may contain clues to 
this process. In the image, the X-rays from 
the comet seem to come from a crescent
shaped region on the sunward side of 
Comet Hyakutake. 

Explaining the unexpected bright X
ray emission is the next major task for the 
science team. One preliminary theory is 
that X-ray emission from the Sun was 
absorbed by a cloud of gaseous water mol
ecules surrounding the nucleus of the 
comet, and then were re-emitted by the 
molecules in a process physicists call flu
orescence." 

According to this idea, the cloud is so 
thick that its sunward side absorbs nearly 
all the incoming solar X-rays, so that none 
reach the remainder of the cloud. This 
could explain why the cometary X-ray 
emission has the form of a crescent, rather 

than that of a sphere around the nucleus. 
A second possible explanation is that 

the X-rays are produced from the violent 
collision between the comet material and 
the supersonic "wind" of plasma and parti
cles streaming away from the Sun. 

We always learn something new when 
we study an object at different wave
lengths," commented Dr. Carey M. Lisse of 
Goddard, the leader of the X-ray investiga
tion. "Now we have to determine why the 
comet is so bright in X-rays, and see what 
we can learn about its structure and com
position from these unique images." 

An X-ray image of Comet Hyakutake, as observed by the High Resolution Imager on 
the ROSAT X-ray observatory. The X-rays arise primarily from a crescent-shaped 
region with a diameter of about 50,000 km, on the sunlit side of the comet. The direc
tions toward the sun and of the comet motion are indicated by the arrows. No X-ray 
emission is detected from the nucleus, marked by the"+" sign. The ellipse repre
sents the instrument field of view, not the extent of the X-ray emission. 
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Goddard development named invention 
of the year 

by Donna Drelick 

NASA has selected a technique for 
encoding and compressing digital data as the 
winner of the Government Invention of the 
Year Award for 1995. The "Method for 
Coding Low Entropy Data;' a creation of Dr. 
Pen-Shu Yeh of Goddard, has been selected 
by the NASA Office of General Counsel for 
the honor. 

As scientific instruments grow increas
ingly more precise and sophisticated, the 
amount of data generated by them also 
increases. The data compression technology 
reduces redundancy in the data representa
tion while guaranteeing its full and accurate 
reconstruction. Using data compression 
technology on a spacecraft reduces the 
requirements for onboard memory and 
ground station contact time, which often 
translates into saving millions of dollars for 
a single space mission. 

The new coding method also will benefit 
industry, particularly the medical communi
ty. Studies at Goddard indicate the new cod
ing method offers superior performance for 
medical imaging data systems such as mag
netic resonance, ultrasound and nuclear 
medicine. ''The needs of space imaging sys
tems and medical imaging systems are simi
lar in many ways," said Yeh. "Doctors, like 
scientists, always demand full fidelity of 
their data. 

This encoding method for improving 
digital data is just one part of the advanced 
data compression technology developed at 
Goddard. Several years ago, we realized the 
need to initiate this technology development 
because our science community has 
demanded more and more data from their 
instruments," Yeh continued. The Method 
for Coding Low Entropy Data extends per
formance beyond the bounds set by tradi
tionals codes, making this technology more 
adaptive to various kinds of instruments and 
applications. 

Implementing data compression on 
spacecraft requires a technique that adapts 
easily to changes in data while using little 
power and memory. 

Yeh and her C• •lleagues at Goddard 
found that the Rice algorithm, developed at 
the Jet Propulsion Laboratory, Pasadena, 
Calif., in the early I 970s, adapted to their 
needs for lossless data compression. Yeh 
showed that the Rice algorithm was actually a 
derivative of a widely accepted code, and 
extended it to increa-;e the efficiency of her 
method. The extendl'd Rice algorithm has 
since been designed i.J1 silicon circuits suitable 
for space flights. These circuits have been 
integrated in several -;pace missions, includ
ing the Small Satellite Technology Initiative 
Lewis spacecraft, and for software onboard 
the Mars Observer and Goddard's Sub-

millimeter Wave Astronomy Satellite. 
Yeh's data compression technology is 

under consideration to become an interna
tional standard for space data systems. 

"Dr. Yeh has extended a method for data 
compression which will benefit NASA and 
industry as well," said Warner Miller, Panel 
Chairman of the Consultative Committee 
for Space Data Systems. ''The data com
pression method already has been endorsed 
by industry and universities." 

Yeh was honored for her advancements 
in encoding digital data at a NASA Head
quarters ceremony this month. 

Pen-Shu Yeh, creator of the Method for Coding Low Entropy Data, is shown in 
her office. 
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Recent key appointments at Goddard 

Philip Liebrecht 

In March Philip Liebrecht became Chief 
of the Networks Division, replacing the retir

ing Daniel Spintman. Liebrecht fonnerly was 
the Associate Chief for Space Networks, a 
position he held since June 1993. He was 
responsible for the development, mainte
nance and operation of the Space Network 
and its components; the Tracking and Data 
Relay Satellites (TDRS), the White Sands 
Complex, the Network Control Center and 
the Compton Gamma Ray Observatory and 
the Remote Terminal System. 

The Networks Division is responsible for 
planning, budgeting, management, develop
ment and operation of all ground support sys
tems, ground stations and network facilities of 
NASA's space and ground networks includ
ing operation of the TDRS. 
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Jonathan Hartley was appointed Chief 
of the Data Systems Technology Division 

recently. He succeeds David Howell who 
took an assignment at NASA Headquarters. 
Hartley leads the Directorate efforts in apply
ing and evaluating advanced technology in 
computer science and engineering to evolve 
the next generation of mission communica
tions and data systems. 

Hartley had been the Associate Chief of 
the Data System Technology Division since 
January 1993 and was responsible for plan
ning and managing the development of 
advanced systems architectures and technolo
gy prototypes. 

Goddard 
hosts 
Outreach 
Fair 

Goddard hosts it's first Community 
Outreach Fair for Goddard employees May 
21 from 10 a.m. to 1 p.m. in the Building 8 
Auditorium. The purpose of the fair is to pro
mote volunteerism and provide an opportuni
ty for employees to talk to volunteer coordi
nators from public and private service organi
zations. 

The Prince George's Voluntary Action 
Center, Montgomery County Volunteer and 
Community Service Center are participating 
along with Doctor's Community Hospital, 
Food & Friends, Jewish Council for the 
Aging, PG Memorial Library, Greenbelt 
Cares, Goddard's Visitor Center, Bowie 
SPCA and the Whitman-Walker Clinic of 
Suburban Maryland. 

Many school systems require students to 
participate in community service. So you may 
find a volunteer organization where you and 
the 'student in your household' can take part 
in community service activities. 

Goddard's Community Outreach Fair is 
sponsored by the Office of Public Affairs. For 
more infonnation call Nina Desmond at 286-
8141. 
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Goddard reaches out 

Ten years ago, the word "outreach" 
never appeared in the NASA vocabulary. 
Today, the word is used so frequently as to 
diminish its meaning and potential impact of 
its message for the Agency. 

Outreach, as envisioned by NASA 
Administrator Dan Goldin, and pursued by 
Goddard Space Flight Center Director Joe 
Rothenberg, means increasing the knowl
edge of NASA's impact on society. However, 
outreach is not accomplished by a special 
office. It is an important aspect of all we do. 

"We are headed in the right directionhere 
at Goddard;' said Kathy Nado, special assis
tant to Rothenberg for Outreach. "We are 
approaching it with three emphasis: educa
tion, technology transfer and public aware
ness. Our message, tailored to each individ
ual audience, should extend the knowledge 
and understanding of Goddard's mission and 
goals. For successful implementation of a 
Goddard Outreach strategy, we must have 
wide ownership and clear implementation 
without stifling enthusiasm, initiative and 
creativity." 

From an education standpoint, the 
Challenger Centers "did a wonderful job of 
getting us moving in the right direction 
through interactive curriculum developed in 
concert with educators and with the audience 
in mind," Nado said. "However, one of our 
roles at Goddard, with respect to education 

and outreach, is not 11ecessarily to encourage 
students to enter into the science or technol
ogy fields, or even 1 o become an astronaut. 
Through education, our goal is to develop 
effective implemenU1tions to make the results 
and the process of s..:ience available to both 
students and the public." 

Nado said she is also encouraging more 
emphasis on technology transfer commer
cialization at Goddard. While the center gen
erates a significant amount of technology 
available to transfer lo private industry, get
ting the word is a ch~llenge. "From a process 
standpoint, an in,.ention disclosure is 
required before a patent application is 
processed, and an iJmovation disclosure is 
necessary for a process improvement." This 
step is a must before the next step, when an 
article appears in any publication, including 
the NASA Tech Briers magazine. 

The third aspect (•f outreach is communi
cation with the public at-large. While the 
public affairs office 1 s accomplishing much 
in this area, its numbers are limited and assis
tance from all organi7 ations across the center 
is needed if the center is to generate the level 
of public awareness envisioned by NASA 
managers. A new 'ommittee, chaired by 
PAO and with membership from every 
Goddard directorate, is developing criteria 
and initiatives to enable greater public aware
ness. 

The GODDARD NEWS is published monthly by the Office of Public Affairs, 
Goddard Space Flight Center, Greenbelt, MD 20771 
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straints of shrinking budgets. According to 
Rothenberg, "the Center will identify opportu
nities through a 'New Initiative Process' that 
establishes a cross-Center priority on initia
tives and applies the resources to make them 
happen." 

The New Millennium Mission illustrates 
Goddard's future in these changing times. 
Under Goddard project management, the focus 
of the first mission is the Advanced Land 
Imager which will enable first class science by 
validating breakthrough technology. The 
Advanced Land Imager will be developed 
from instrument technologies proposed by 
members of the existing New Millennium 
Integrated Product Develop-ment Teams 
which includes industry partners. The space
craft support structure will be provided by 
Swales & Associates, Inc., and Litton 
Industries. The power and data subsystems 
will be provided through a Space Act cost
sharing agreement that calls for Litton to 
develop the hardware and integrate it into the 
New Millennium spacecraft, while providing 
the company with a two-year license to com
mercialize the technology. "This innovative 
arrangement, which includes a major commit
ment from Litton to integrate and deliver the 
hardware, represents an exciting new way of 
doing business for Goddard," said Rothenberg. 

Other major new missions coming to 
Goddard are part of the Medium-class Ex
plorer (MIDEX) program. NASA's Office of 
Space Science selected for definition studies 
leading to confirmation and development two 
Goddard proposals, The Microwave Ani
sotropy Probe (MAP) and the Imager for 
Magnetopause-to-Aurora Global Exploration 
(IMAGE). In addition to the two primary mis
sions, two alternate missions also proposed by 
Goddard were chosen to receive minimal 
funding for study. The Explorer Project Office 
at Goddard will manage the MIDEX mission 
development for NASA's Office of Space 
Science. The MID EX missions are a new com
ponent of the Explorer program, designed to 
complement the Small Explorer and the pro
posed University Explorer program. The 
Explorer program was restructured to permit 
more frequent, low-cost launch opportunities, 
with no more than three years from the design 
and development phase to launch. The 
MIDEX program is intended to provide 
research opportunities in the areas of astro
physics and space physics. Plans call for about 
one MIDEX mission to be launched per year, 
with development cost capped at no more than 
$70 million each. 

New ways of doing business will create 
new opportunities and challenges for the 
GSFC workforce. "No matter how effective 
we think our programs are, we will continu
ally be challenged to improve. The chal
lenges will come from Congress, from the 
science community, from our customers;' 
said Rothenberg. "In the future, we will have 
to continually be looking for ways to 
improve and to become even more effective 
and competitive." 
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A new look at the Sun 
By Jim Sahli 

Initial observations by the recently launched Solar 
and Heliospheric Observatory (SOHO) spacecraft 
reveal unexpected activity on the Sun and the best 
views yet of the sources of strange, chaotic "plume" 
structures that extend from the solar poles to high alti
tudes within its outer atmosphere, or corona. 

SOHO was specifically designed to observe the 
Sun during a supposedly "quiet" period near the bot
tom of its 11-year sunspot cycle, when solar distur
bances are at a minimum and the undisturbed solar 
atmosphere and interior could best be studied. 

To the surprise and excitement of SOHO's scien
tific investigators, "movies made from SOHO ultravio
let data show there is continuous motion and action 
everywhere on the Sun," said Dr. Joseph Gurman of 
Goddard. 

Disturbances are occurring even within so-called 
"coronal holes," areas of particularly low density, low 
temperature and open magnetic field lines in the corona 
where such disturbances were least expected. An open 
magnetic field is one in which the lines of magnetic force 
stretch out indefinitely into interplanetary space, rather 
than looping back downward onto the Sun. 

The dramatic new ultraviolet movies from SOHO 
also have revealed the source areas of the long, feath
ery plumes that extend from regions near the poles of 
the Sun to more than 13 million miles into interplane
tary space. The sequences of ultraviolet images, com
bined into movies by SOHO researchers, show the 
polar plumes standing in the solar wind, an outward 
streaming of electrified gas from the corona. The 
movies clearly reveal the bases of the plumes, never 
characterized before, to be seething regions of wildly 
gyrating magnetic fields and turbulent solar gases. 

"Polar plumes are a natural laboratory to explore 
two of the main objectives of the SOHO mission," 
explained Dr. Craig DeForest of Stanford University, 
Palo Alto, Calif. These goals are to learn how the Sun's 
corona is heated to about 3.6 million degrees 
Fahrenheit and why the solar wind in some places 
reaches speeds of almost 2 million miles per hour. The 
plume data may even shed light on the third main goal 
of SOHO, to determine what occurs below the solar 
surface to generate the strong flows and intense mag
netism that produce solar disturbances such as sunspots 
and solar flare explosions. 

The chaotic conditions discovered by SOHO at the 
base of the polar plumes are also under analysis. Early 
data show that often the base of a plume is a bright 
point in the solar atmosphere, as seen in ultraviolet 
light. These bright points fluctuate rapidly in intensity 

This image illustrates 1.5-million degree Celsius 
gas in the Sun's thin, outer atmosphere (corona) 
taken March 13, 1996 by the Extreme-ultraviolet 
Imaging Telescope which is onboard the Solar and 
Heliospheric Observatory (SOHO) spacecraft. 
Every feature in the image traces magnetic field 
structures. Because of the high quality instrument, 
researchers can see more subtle and detailed mag
netic features than ever before. This image is the 
first time scientists have been able to get such 
images except during five-minute rocket flights. 
Because of SOHO's view of the Sun, science 
researchers have been able to make movies that 
show the dynamic, ever changing nature of the 
"quiet Sun." 

and are at locations where magnetic fields are rapidly 
changing. "These magnetic changes may represent the 
release of significant amounts of energy on the Sun, and 
they contribute to the heating of the corona," according 
to NASA's Gurman. 

A chief aim of the SOHO polar plume research is to 
see if plumes can be positively identified as the sources 
of high-speed streams of solar wind that were directly 
sampled by the European Space Agency's Ulysses 
spacecraft when it passed over the poles of the Sun in 
1994 and 1995. In earlier work with sounding rocket 
experiments, DeForest concluded that the plumes may 
contain high-speed outward gas flows. "Now, we are 
trying to determine whether the plumes are in fact the 
fundamental source of the high speed streams," he said. 

The dramatic changes found at the foot of the polar 
plumes "appear to include the breaking open of small 

Continued on page 4 
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Director's Update 
by Joe Rothenberg 

I believe that the Center must redirect 
civil servants into areas of work which 
have a new emphasis consistent with the 
roles and missions assigned to Goddard by 
the Agency. A major challenge in imple
menting these shifts is matching the skills 
of available employees to the required 
skills of the available work of the future. 

The successful launch of several flight 
projects, the near term completion of other 
projects, and the availability of civil ser
vants who are supporting areas that will be 
reshaped in the future affords us an imme
diate opportunity to proactively reconfig
ure the future of the Center and its work
force. 

Center management is committed to 
making these matches through voluntary 
transfers. As I announced in recent Center 

Town Meetings and All-Hands addresses, 
reassignment opp,>rtunities will be promi
nently displayed. Additional training and 
career development activities will be pro
vided, as necessar·y, to ease the transition 
for employees wh,, are interested in chang
ing organizations ~md/or career directions. 

More than 30 opportunities at the 
Center have already been identified. 
Additional positi(•ns will be identified in 
the near future. These opportunities are 
now being publicized throughout the 
Center in a variet) of ways. 

The first, Rdocusing Opportunity 
Notices, will be srnt to employees through 
mailroom distribution, posted on vacancy 
announcement bulletin boards in buildings 
around the Center. and available electroni
cally on the Office of Human Resources 

Home Page (http://ohr.gsfc.nasa.gov, then 
click on "Information for GSFC Staff," 
then click on "Reassignment Opportunity 
Bulletins"). These Refocusing Opportunity 
Notices contain information about specific 
positions, eligibility requirement for non
competitive consideration, how to apply, 
and a point of contact to obtain additional 
information. 

Let me reiterate that employees are 
encouraged to apply not only for the 
opportunities for which they may already 
be fully qualified, but also for opportuni
ties in areas of work for which they do not 
possess the experience. If selected, addi
tional training and development necessary 
to reach full capability in the job will be 
assessed with the help of the Employee and 
Organizational Development Office. 

New Millennium first mission selected 
By Ernie J. Shannon 

An advanced, lightweight scientific instru
ment designed to produce visible and short
wave infrared images of Earth's land surfaces 
has been selected as the focus of the first 
NASA New Millennium program mission 
dedicated to the agency's Mission to Planet 
Earth enterprise. The project will be managed 
by Goddard. 

The capabilities of the Advanced Land 
Imager instrument to be demonstrated on the 
flight will serve multiple purposes, according 
to Dr. Charles Kennel, NASA Associate 
Administrator for Mission to Planet Earth. 

The new instrument will demonstrate 
remote-sensing measurements of the Earth 
consistent with data collected since 1972 
through the Landsat series of satellites, which 
is used by farmers, foresters, geologists, econ
omists, city planners and others for resource 
monitoring and assessment. In addition, it will 
acquire data with finer spectral resolution, a 
capability long sought by many elements of 
the Earth observation data user community, 
and it will lay the technological groundwork 
for future land imaging instruments to be more 
compact and less costly. 

"We looked at nearly a dozen different 
mission concepts in some detail, and a land 
surface imaging mission clearly was at the top 
of this year's priority list," Kennel said. "It will 
ultimately enable first-class science, by vali
dating breakthrough technology with clear 

potential capabilities. both commercially and 
to the future of ~ASA's Earth Observing 
System." 

As designed, tire Advanced Land Imager 
represents an approximate sevenfold decrease 
in mass and electrical power usage demands 
compared to the current Landsat 5 multispec
tral instrument. In addition, it extends the exist
ing measurement capabilities through the 
incorporation of an advanced high resolution 
hyperspectral ima)!ing "spectrometer-on-a
chip." This novel, wide-field observing system 
requires no scan tr11rror. It is built around a 
lightweight integratt-d silicon carbide structure 
and optical system, •vith an innovative in-flight 
calibration system. 

The Advanced I. and Imager will be devel
oped from instrummt technologies proposed 
by members of the existing New Millennium 
Integrated Product Development Teams. 

For this mission. the team of industry part
ners will be led by the Massachusetts Institute 
of Technology's LiJJcoln Laboratory, Lexing
ton, Mass., a fedeully funded research and 
development center. Lincoln Lab and its part
ners will provide op·.:n access to U.S. industry 
regarding the design and performance of the 
Advanced Land Imager, with the explicit pur
pose of expediting the transfer of this technol
ogy into the commercial sector. 

The instrumem will feature ten-meter 
ground resolution in the panchromatic (black-

and-white) band and 30-meter ground resolu
tion in its other spectral bands, using a four
chip multispectral focal plane array that covers 
seven of the eight bands of the current Landsat. 
Hyperspectral capabilities, which further split 
these bands into highly differentiated images, 
will be tested to show that they can be com
bined into traditional Landsat-equivalent data 
sets. 

"The combination of multispectral and 
hyperspectral capabilities in a future opera
tional system would preserve and continue the 
invaluable Landsat-based record of global land 
cover change, while opening up new windows 
on the Earth in areas like precision vegetation 
studies and more accurate mineral identifica
tion;' Kennel said. 

The spacecraft support structure, including 
advanced electrical power and data-handling 
subsystems, will be provided by Swales & 
Associates, Inc., Beltsville, Md., and Litton 
Industries, College Park, Md. The effort also 
will incorporate advanced spacecraft technolo
gies made available through the New 
Millennium Integrated Product Development 
Teams. 

The power and data subsystems will be 
provided through a Space Act cost-sharing 
agreement that calls for Litton to develop the 
hardware and integrate it into the New 
Millennium spacecraft, while providing the 
company with a two-year license to commer-

Continued on Page 8 
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XTE discovers fluctuations in intensity 
of X-ray emissions 
by Jim Sahli 

Astronomers working with NASA's 
Rossi X-Ray Timing Explorer (XTE) 
spacecraft have discovered rapid fluctua
tions in the intensity of X-ray emissions 
from three unusual binary star systems that 
appear to be the signatures of the fastest 
vibrations ever detected in celestial 
objects. 

In one case, the oscillations reached 
frequencies as high as 1,130 times per sec
ond. The new findings were reported April 
30 at a meeting of the High Energy 
Astrophysics Division of the American 
Astronomical Society in San Diego, Calif. 

The observations made using Rossi 
XTE offer scientists a new window on the 
strange physical conditions that scientists 
envision on neutron stars, which are 
believed to form when massive stars reach 
the ends of their lives and then explode as 
supernovas. The outer layers of a superno
va are expelled into space, while its inner 
core remains and becomes a neutron star. 
Unlike normal stars, which are balls of hot 
gas, neutron stars are believed to possess 
solid crusts. 

The first detection of the remarkable 
fluctuations by Rossi XTE was made in 
February 1996. Astronomers led by Dr. 
Tod Strohmayer of the Universities Space 
Research Association (USRA) at Goddard 
were observing the binary star 4U 1728-34, 
located in the general direction to the cen
ter of the Milky Way galaxy in constella
tion Sagittarius. 

This star pair was already well known 
to astronomers as a frequent source of 
powerful bursts of X-rays, which are 
thought to originate in hot gas that has 
streamed downward onto a very small and 
dense star known as a neutron star from a 
companion star. As the gas accumulates on 
the neutron star, it turns into a natural 
nuclear bomb, burning with a thermonu
clear flash that produces a burst of X-rays 
lasting about 10 seconds. 

Fortunately, 4U 1728-34 was in a burst
ing state when the Rossi XTE observations 
commenced. The astronomers were able to 
detect both the powerful bursts and the 
weaker "persistent" X-ray emission that is 
always emanating from the binary star. 

"We were very excited to catch several 
X-ray bursts in our first pointing at the 

object. We were even more excited when a 
quick look at the persistent X-ray data 
revealed very high frequency oscillations 
which no one had ever seen before," said 
Strohmayer. "The observations seem to 
confirm long-standing theoretical ideas 
suggesting that physical conditions on a 
neutron star can change in less than one 
millisecond." (A millisecond is one-thou
sandth of a second.) 

The oscillations detected in 4U 1728-
34 occurred at varying rates, reaching as 
high as 1,100 times per second. In subse
quent Rossi XTE observations, investiga
tors under Michiel van der Klis of the 
University of Amsterdam, The Nether
lands, have detected even faster oscilla
tions in X-rays emitted by the binary star 
system Scorpius X-1, which is named for 
the constellation in which it is located. 

Scorpius X-1 was the first object 
beyond the solar system to be detected as a 
source of X-rays. In Scorpius X-1, the 
oscillations observed with the Rossi XTE 
have reached rates as high as 1, 130 times 
per second. 

Further observations by the space
craft's instruments have found oscillations 
of up to 900 times per second in a third 
binary star, 4U 1608-52, in the constella
tion Norma. Research on that star was led 
by Jan van Paradijs of the University of 
Alabama, Huntsville, and the University of 
Amsterdam, and by Dr. William Zhang of 
USRA, who is also from Goddard. Each of 
these three binary star systems contains a 
neutron star, and all of them are located in 
the southern sky. 

"It's possible that the oscillating X-ray 
emissions come from gas orbiting very 
close to the neutron star," according to 
Strohmayer. For example, material orbit
ing at 10 miles above a neutron star would 
circle it about 700 times per second. "We 
have also measured a 363 times per second 
oscillation during the bursts from 4U 
1728-34. This may be the period at which 
the neutron star is spinning," he added. 
Other Rossi XTE data support this inter
pretation. 

"A more controversial possibility," he 
added, "is that we may be detecting for the 
first time the influence of waves on the 
surface of the neutron star or within its 

solid crust." Such waves occur in the 
gaseous layers of the Sun and other stars, 
but have not previously been found in neu
tron stars. "The detection of such waves 
might allow us to probe the unseen interi
ors of neutron stars, just as seismologists 
use earthquake waves to explore the inner 
layers of the Earth." 

The possibility that the Rossi XTE has 
detected actual waves in neutron stars or a 
very fast rotation period of one such star is 
of great scientific interest, says Dr. Jean 
Swank, RXTE Project Scientist at God
dard and a collaborator in the research on 
all three binary star systems. If surface 
waves have been detected, that would be a 
scientific first. If a very fast rotation peri
od has been detected in a neutron star in an 
X-ray binary system, the finding would 
tend to confirm a theory that certain very 
fast radio pulsars, known to be rotating 
neutron stars, are descended from fast
rotating members of X-ray binaries. 

In any case, "we have succeeded in 
one of our prime goals for this spacecraft, 
to detect and characterize rapid changes in 
celestial X-ray sources that may reveal 
their underlying physical conditions," 
Swank said. 

XTE was launched by a Delta II rock
et on Dec. 30, 1995. Subsequently, NASA 
renamed it in honor of the late Professor 
Bruno Rossi of the Massachusetts Institute 
of Technology in Cambridge, one of the 
pioneers of X-ray astronomy. The Earth
orbiting spacecraft carries the largest X
ray detector yet flown in space, the 
Proportional Counter Array, which was 
developed at Goddard by Swank and her 
team members. 
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Technology Experiments 
for Advancing Missions in 
Space (TEAMS) 

Aboard Space Shuttle Endeavour when it 
begins the STS-77 mission in May will be a 
Goddard-managed Hitchhiker (HH) carrier. 

The carrier will be loaded with four experi
ments called Technology Experiments for 
Advancing Missions in Space (TEAMS). Those 
experiments are the Global Positioning System 
(GPS) Attitude and Navigation Experiment 
(GANE); the Vented Tank Resupply Exper
iment (VTRE); the Liquid Metal Thermal 
Experiment (LMTE) and the Passive Aero
dynamically Stabilized Magnetically Damped 
Satellite (PAMS). 

The Hitchhiker is a primary Shuttle payload 
of STS-77. Of the four experiments, one is a 
Goddard project. The experiments are flown 
together at reduced cost and with the Hitchhiker 
carrier providing the needed resources (power, 
data, etc.) to each experiment. 

The Hitchhiker carrier can carry equipment 
mounted in canisters and also has mounting 
plates of various sizes for user equipment. The 
carrier provides electrical power, command sig
nals, and "downlink" data interfaces. Hitchhiker 
customers operate their payloads from a 
Goddard control center using their own ground 
support equipment (usually a personal comput
er) to send commands and display data. 

The Goddard Passive Aerodynamically 
Stabilized Magnetically Damped Satellite 
(PAMS) experiment is a technology demonstra
tion of the principle of aerodynamic stabiliza
tion. PAMS consists of a small deployed satel
lite and a measuring system to observe the 

satellite during the Space Shuttle mission. 
Aerodynamic sLtbilization is a method that 

can be used to posi11on a satellite in a specific 
orientation while i11 low Earth orbit. Aero
dynamic stabilizatior1 works the same way as a 
dart. The front of tht · dart is weighted and once 
the dart is thrown, it will always right itself with 
the head facing forward. In the same manner, 
the PAMS satellite ·.vill eventually be oriented 
with the heavy end f.tcing forward in orbit. This 
principle can be us.:d to partially control the 
attitude of small satt' I lites. 

Most instruments need a satellite to point at 
a specific feature that will be measured from 
space, such as telescopes. For instruments that 
do not have preci~.e pointing requirements, 
aerodynamic stabilit.ation can be used with 
other methods to obtain the desired orientation. 
A satellite can be <terodynamically stabilized 
by building it heaV) at one end, but well bal
anced. Designing sawllites that use this princi
ple means that a simpler attitude control system 
can be used on the s&tellite, making the satellite 
less complicated, more reliable, and cost
effective. 

Cameras on tht· Shuttle will record the 
satellite as it is deplc•yed. Later during mission 
the Shuttle will rendezvous with the satellite on 
two separate days. The Shuttle will trail 2,000 
feet behind the satellite and point the PAMS 
measuring system. The cameras aboard the 
Shuttle will record the: satellite movements over 
eight orbits. 

A new look at 
the Sun 
Continued from page 1 

magnetic arches to form 'jets' that expel 
mass at coronal temperatures," Gurman 
added. Such jets have been observed in the 
X-ray portion of the spectrum by a tele
scope on Japan's Yohkoh spacecraft, "but 
this is the first time that small-scale jets 
have been observed outside large active 
regions on the Sun," he said. "In fact, we 
are seeing them in a coronal hole at the 
south pole, along with the plumes." 

Much of the new irlformation on polar 
plumes and on the unexpected disturbances 
on the "quiet Sun" comes from the SOHO 
Extreme-ultraviolet Imaging Telescope 
(EIT). Dr. Jean-Pierre Dela-boudiniere, of 
the Institut d' Astrophysique Spatiale, Orsay, 
France, is principal investigator for EIT. The 
EIT images show the portion of the plumes 
from their bases in the solar surface layer out 
to heights of about 93,000 miles. At its base, 
a plume is about 1.5 times as wide as the 
diameter of the Earth. (The diameter of the 
Earth is 7,928 miles.) 

Other important irlformation comes from 
SOHO's Michelson Doppler Imager (MDI), 
which measures underlying magnetic fields 
and gas flow patterns on the solar surface, 
and from the Large-Angle Spectroscopic 
Coronagraph (LASCO), which images the 
plumes as far as 30 solar radii from the sur
face of the Sun. (The radius of the Sun is 
about 440,000 miles.) Professor Philip 
Scherrer of Stanford University is the princi
pal investigator for MDI and Dr. Guenther 
Brueckner of the Naval Research Laboratory, 
Washington, D.C., is the principal investiga
tor for LASCO. 

SOHO is on location in space near the 
L-1 Lagrangian point, where the Earth's 
and Sun's gravitational forces balance, 
some one million miles sunward from the 
Earth. This vantage point enables solar 
astronomers to observe the Sun continu
ously, with no intervening "night." 

SOHO is a project of international coop
eration between NASA and the European 
Space Agency. It was launched on Dec. 2, 
1995 from the Cape Canaveral Air Station, 
Fla. The Extreme-ultraviolet Imaging Tele
scope is the product of laboratories in France, 
Belgium, and the U.S. The Large-Angle 
Spectroscopic Coronagraph was fabricated at 
laboratories in the U.S., Germany, France, 
and the United Kingdom. The Michelson
Doppler Imager was produced at laboratories 
in the United States. 
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Space Pods and Knots viewed by Hubble 
by Tammy Jones 

Resembling a bizarre setting from a 
science fiction movie, dramatic images 
sent back by NASA's Hubble Space 
Telescope have surprised astronomers by 
uncovering thousands of gigantic tadpole
shaped objects surrounding a dying star. 

Dubbed "cometary knots" because 
their glowing heads and gossamer tails 
superficially resemble comets, they are 
probably the result of a dying star's final 
outbursts. Although ground-based tele
scopic observations have hinted at such 
objects, they have not previously been 
seen in such abundance, say researchers. 

The knots were detected by Hubble 
astronomer C. Robert O'Dell and graduate 
student Kerry P. Handron of Rice 
University in Houston, while exploring the 
Helix nebula, a ring of glowing gases 
blown off the surface of a sunlike star late 
in its life. 

O'Dell expects the gaseous knots, which 
are each several billion miles across, will 
eventually dissipate and vanish into the cold 
emptiness of interstellar space. However, he 
speculates that if the objects contract to form 
permanent solid bodies, they may contribute 
to a fraction (less than ten percent) of the 
missing mass of our galaxy, simply because 
of their sheer abundance around a typical 
dying star. 

The mysterious "space pods" came 
into view as O'Dell used Hubble's Wide 
Field Planetary Camera-2 to survey the 

Helix nebula, located 450 light-years away 
in the constellation Aquarius and the clos
est planetary nebula to Earth - so close 
that its angular size is almost half that of 
the full Moon. 

The most visible cometary knots all lie 
along the inner edge of the ring, at a dis
tance of trillions of miles from the central 
star. Their comet-like tails, each stretching 
a hundred billion miles, form a radial pat
tern around the star like the spokes on a 
wagon wheel. Though previous ground
based observations show a spoke pattern in 
the Helix, and some structure, O'Dell 
emphasizes that the Hubble images reveal 
an underlying population of many more 
smaller objects. 

O'Dell made the observation because 
he was curious if these objects were the 
result of the star's final outburst which 
would bring comets out of "cold storage" 
by boiling off the icy, solid comet nuclei. 
This is how comets behave as they swing 
near our Sun. 

The knots have just the right appear
ance and are at just the right distance from 
the dying star to be a long-sought comet 
cloud - much like the hypothesized Oort 
cloud encircling our solar system. 
However, each gaseous cometary "head" 
is at least twice the diameter of our solar 
system - far too large for the gaseous 
shell, called a coma, that surrounds an 
active comet as we know it. 

The most likely explanation is the 
objects have been formed during the final 
years of a star's life when it ejects shells of 
gas into space. This "planetary nebula" 
formation happens in stages where, toward 
the end of the process, a faster moving 
shell of gas ejected off the doomed star 
collides with slower moving gas released 
ten thousand years before. 

Standard models predict that the knots 
should expand and dissipate within a few 
hundred thousand years. However, dust 
particles inside each gas ball might collide 
and stick together, snowballing to planet
sized bodies over time. The resulting 
objects would be like Earth-sized copies of 
the frigid, icy planet Pluto. These icy 
worlds would escape the dead star and pre
sumably roam interstellar space forever. 

If this phenomena is common among 
stars, then our galaxy could be littered with 
trillions of these objects, O'Dell con
cludes. "Planetary nebulae have been 
formed in our galaxy for billions of years 
and about one new one is created every 
year since this is the usual ending for the 
billions of sunlike stars inhabiting our 
Milky Way galaxy." 

Hubble will be used to search more 
distant planetary nebulae for similar fea
tures. O'Dell hopes to revisit the Helix in a 
few years and take more images which 
might reveal the outward motion of the 
knots. 

11 GAS Payloads 
on STS-77 

The Get Away Special Project, which is also managed 
by the Special Payloads Division, is flying 11 payloads on 
STS-77. The project has been in operation for 14 years and 
allows students, individuals or organizations an opportuni
ty to perform experiments on the Space Shuttle. 

GAS experiments on this mission are from the follow
ing organizations: California Institute of Technology, The 
German Space Agency, NASA Lewis Research Center, 
Utah State University, The Canadian Space Agency, Penn 
State University, and The European Space Agency. 

After this mission, GAS would have flown 138 pay
loads. While opportunities for flying GAS payloads will be 
slim for the next two years, Clarke Prouty, GAS mission 
manager, says once the International Space Station flights 
begin, GAS will be very active. To date, 446 applications 
have been submitted for payload reservations. 
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Goddard host to a record turnout for 
Community Day 
by Nina Desmond 

It may have been the great weather, or perhaps an increasec! 
interest in space exploration, or possibly excellent public awarenes. 
efforts. Something managed to bring a record turnout of 6,100 vis 
itors to Community Day on April 28. Whatever the reason. 
Goddard's Spring Open House was a huge success. 

Dr. Robert Price gave a special presentation on NASA' ; 
Mission to Planet Earth to standing room only crowds. All wh(\ 
attended came away with a better understanding of this crucial 
NASA program and Goddard's important contributions to Earth 
Science. 

The Goddard Amateur Radio Club and the Goddard Mode 
Airplane Club continued their long standing tradition of participa 
tion at Community Day. The clubs demonstrations proved as pop 
ular as ever. 

The RXTE Project was represented throughout the day by Dr 
Jim Lochner. Also, the Facilities Management Division in celebra 
tion of Earth Week provided a display on energy saving lightin~ 
and environmental issues. 

"All the credit for such a successful Community Day goes tc 
the Visitor Center Team Volunteers and all the Goddard employee~ 
who volunteered their valuable time to host our tour facilities", say~ 
Steve Moore, assistant manager of Goddard's Visitor Center. 

In Memoriam 
Hongsuk H. Kim passed 

away suddenly at Goddard 
May 8th while playing soc
cer with the Goddard League 
after work. Hongsuk began 
his career at NASA thirty 
years ago at the Electronics 
Research Center in Cam
bridge, MA after receiving 
his M.S. in Physics from 
Northeastern University. 
When the Center closed he 
went to Wallops where he 

spent six years and pioneered in lidar ocean bathymetry and 
fluorescence research. The legacy of this work is the Airborne 
Oceanographic Lidar currently at WFF. He transferred to 
Greenbelt twenty years ago where he became the principal 
investigator in developing the Ocean Color Experiment. This 
was one of four experiments which flew on the Space 
Shuttle's maiden flight to include science experiments (SPS-
2), resulting in his receiving a special Presidential citation 
from Ronald Reagan in a ceremony at the Smithsonian. He 
continued to work with atmospheric, land, and oceanic ener
gy processes. He was currently testing the use of lasers for 
measuring atmospheric temperature using Brillouin scatter
ing. He also had submitted ground breaking research on the 
role of solar forcing in climatic changes which will have an 
impact on how the significance of the greenhouse effect will 
be viewed. Mr. Kim leaves a wife, Armida, and three sons. 

Visitors to Goddard's Community Day look at model 
rockets at the Visitor Center. 

2 Goddard 
employees selected 
for the 1996 
astronaut class 

Two Goddard Space Flight Center employees are among 35 
individuals selected for the 1996 astronaut class. 

Dr. Piers Sellers of the Laboratory for Terrestrial Physics in the 
Earth Sciences Directorate and Paul Richards of the Space 
Technology Division of the Engineering Directorate will report to 
the Johnson Space Center in Houston in August to begin a two
year training program. They will be joined by 33 others which rep
resents the largest astronaut class since 1979. 

"It's the culmination of a life-long dream," said Sellers who 
first became enthralled with the space program watching the 
Apollo astronauts from his home in England. "I've known since 
those days that I wanted to pursue space flight." 

For Richards as well, it has been a long effort. "I first applied 
to the astronaut program before I was old enough to qualify 
because I wanted to become familiar with the process." 

Sellers and Richards report to Houston Aug. 12 where they 
will begin a year's worth of training and evaluation. After another 
year or so, they will be assigned to a Space Shuttle mission. 
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Shuttle Launch Honorees view STS-76 
On March 22, after a 24-hour delay due 

to high winds, Goddard Space Flight 
Awareness Launch Honorees got to view the 
3:13a.m. launch of the STS-76 from the VIP 
viewing site at Banana Creek. The flight was 
the third of nine planned Space Shuttle-Mir 
link ups between 1995 and 1998, including 
rendezvous, docking and crew transfers, 
which will pave the way toward assembly of 
the International Space Station beginning in 
November 1997. 

In addition to a VIP tour of KSC, the 
honorees attended a reception held in their 
honor with astronauts and high level man
agement in attendance to congratulate them. 
In a separate ceremony, astronaut Dave 
Walker, a veteran of four Space Shuttle mis
sions, presented the Goddard honorees with 
their Certificate of Merit and pin. 

This NASA-sponsored award recognizes 
individuals for their exceptional dedication to 
quality work and flight safety. It is one of the 
highest and most prestigious awards avail
able to employees of the NASA/ industry 
Space Shuttle/payloads team. 

The next Space Flight Awareness Launch 
Honoree Event will be held in conjunction 
with the STS-79 mission, currently sched
uled for launch July 31, 1996. 

Honorees pictured left to right: Jerry Zgonc/542; Denis McCioskey/Lockheed Martin Technical 
Operations Company, Inc.; Cheryl Dry/Allied Signal Technical Services Corporation (ATSC); 
Avanaugh Showeii/ATSC; Roy ldehara/Lockheed Martin Missiles and Space Company, Inc.; Russ 
Snyder/Swales and Associates, Inc.; Marc Harlacher/Stanford Telecommunications, Inc.; Eric 
Krupacs/442; Mary Galloway/ Computer Sciences Corporation (CSC); Paul Nelson/CSC; Doug Ward 
(CSC); and Jody Fillman/205.1. Not available for photo: Mark Lupisella/511 and Sara Leung/ATSC. 

Boricuas 
en Ia NASA 

"Boricuas en la NASA," or Puerto 
Ricans at NASA, was the headline of 
the Jan. 14 Sunday Magazine of El 
Nuevo Dia, the primary Spanish lan
guage newspaper of Puerto Rico. The 
artlicle highlighted the many achieve
ments of 31 graduates of the Univer
sity of Puerto Rico, Mayaguez who 
are currently working at Goddard. The 
article has brought fame to those who 
appeared in it, both locally and on the 
island, and even resulted in a special 
declaration by the Senate of Puerto 
Rico recognizing them for being role 
models for Puerto Rican youth. 

NASA's Charles Kennel is shown receiving a momento from, left, Center Director 
Joe Rothenberg, Deputy Director AI Diaz, Earth Science Director Dr. Vince 
Salomonson and Associate Director for Mission to Planet Earth Dr. Bob Price. 
Kennel departed the Agency in May. 
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A New Millennium mission 
Continued from page 2 

cialize the technology. "This innovative 
arrangement, which includes a major com
mitment from Litton to integrate and deliv
er the hardware, represents an exciting 
new way of doing business for Goddard," 
said Center Director Joseph Rothenberg. 

Further potential industry partnerships 
in the mission beyond those already iden
tified will be solicited in a workshop to be 
held during upcoming advanced definition 
studies. 

The total NASA cost of the first New 
Millennium Earth science mission, includ
ing its Small Expendable Launch Vehicle, 
has been capped at $90 million. Launch is 
planned for late 1998. 

The current mission operations con
cept for the New Millennium flight has the 
spacecraft flying autonomously several 
minutes ahead of the ground track flown 
by the planned Landsat 7 satellite, to pro-

The American Red Cross will 
1996, from 8:30a.m.- 2:15p.m. 
schedule a donation ... PIP"''""'~"" 
by 2 p.m. on June 4. To - ... ~ .. ,,_..., 
call 6-7180. Please note that the 
Cross has is used to determine 

vide accurate paired-scene comparisons 
between the nfw and the traditional 
observing technologies. Evolutionary ver
sions of the Advanced Land Imager would 
be candidates fm flight on future genera
tions of NASA Earth Observing System 
missions, beginning with theAM-2 space
craft. 

Formally struted in NASA's FY 1996 
budget, the goal of the New Millennium 
program is to identify, develop, and flight
validate key imtrument and spacecraft 
technologiesthat can enable new or more 
cost-effective approaches to conducting 
science missions in the 21st century. The 
overall program is managed by the Jet 
Propulsion Laboratory, 

Pasadena, Calif., for NASA's Office of 
Space Science, Office of Space Access 
and Technology, and Office of Mission to 
Planet Earth, Wa,hington, D.C. 

blood donations on June 5, 
building 8 auditorium. To 

-'IUi!I.U Janice Gelder at 6-5025 
iiielblle directly on June 5, please 

of appointments the Red 
,,...,{'"'" Red Cross' nursing staff. 
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Piers Sellers Picked for Astronaut Corps 
By Emie J. Shannon 

Live images of Astronaut Neil 
Armstrong stepping onto the 
moon, beamed to the earth, set the 
course of a young British boy's life. 
Today, he prepares to enter that 
same astronaut corps. 

grees in hand, pilot experience and 
one year serving as a software con
sultant in London, Sellers and his 
wife left England in 1982 and came 
to Maryland where he had been re
cruited by Goddard's Yale Mintz. 

"I was mesmerized by the ex
perience of watching Armstrong 
walk on the moon and I knew then 
that I wanted to someday travel to 
space myself," said Piers Sellers, 

"Yale knew of my work in En
gland and he was looking for 
people to do climate modeling and 

Piers Sellers in Northern Canada at -40°C. so we came into contact with each 

a member of NASA's newest astronaut class and a sci
entist in the Laboratory for Terrestrial Physics at 
Goddard. Sellers reports to the Johnson Space Center 
in Houston in August. 

It's common to hear American astronauts credit the 
historic Apollo missions as the inspiration for their 
dreams. One forgets, however, that many people around 
the world were inspired by America's achievements 
and also dreamed of going into space. 

Sellers was born in southern England and raised 
around the world while his father filled assignments to 
British army posts in Cyprus, Malta, the Middle East 
and Europe. During those years, Sellers developed a love 
for flying while being trained by the Royal Air Force at 
school. The stark reality of a 16-year commitment to 
the Royal Air Force to pursue a fast jet flying career 
prevented him from signing on the dotted line for a com
mission. During those years, he also earned a degree in 
ecology and a Ph. D in bio-meterology. With the de-

other. My wife and I arrived ar
rived in the U.S. for the first time with $60 in our pock
ets and three suit cases and I started work at Goddard 
two days later." 

Beginning in 1984, Sellers began applying to the as
tronaut corps. The biggest obstacle was his lack of citi
zenship. He was finally naturalized in 1991. Still, he per
sisted in completing the paperwork each year if, for noth
ing else than to keep his name before the selection board. 

By 1995, Sellers had already been down to Hous
ton one year for the astronaut interviews, but this year 
was different. 

"I could sense that things were more serious this 
time around. I was more apprehensive. What with 
nearly a week of medical tests combined with an 
intensive 40-minute interview with a panel that con
sisted of former astronaut John Young and some cur
rent astronauts," Sellers said. One hundred and 
twenty individuals interviewed for 35 slots, but Sell
ers knew the corps was seriously interested when a 

Continued on Page 7 

Hubble Tool Engineer Gets The Call 
by Ann Jenkins 

On April 29, Paul Richards of the Hubble Space 
Telescope Project finally got The Call from Houston. 
After years of applying and months of waiting for word, 
Hubble's "Tool Guy" was invited to join NASA's elite 
astronaut corps. 

The EVA tool development engineer describes the 
weeks leading up to that call as maddening. 
Enthusiastic co-workers constantly asked, "Have you 
heard yet?" "It was a little frustrating," Richards admits. 
"I probably got asked at least ten, sometimes twenty 
times a day!" 

Continued on Page 8 
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Polar Spacecraft Imagery Begins 
Independence of Daylight and Night

side Aurora Observed- This four-image 
sequence taken over a 47 -minute period on 
April 9, 1996, shows the dynamics of the 
dayside aurora and the onset of an auroral 
substorm with very intense nightside 
activity. It illustrates the remarkable 
capability and the types of auroral activity 
that have been observed already by the 
Ultra Violet Imager on the Goddard
managed Polar spacecraft. 

Upper left: (0 minutes ) The dayside 
portion of the auroral oval over Canada is 
very active whereas the nightside oval along 
the Siberian coastline is relatively quiet. 

Right top: ( 40 minutes ) Changes in the 
dayside activity can he seen by comparison 
of the shape of the active region in 
this image. 

Lower left: (42 minutes ) A sudden 
brightening of the nightside aurora seen at 
the top of the figure is the first sign of the 
onset of an auroral substorm. 

Bottom right: ( 4 7 minutes ) The 
nightside activity has intensified greatly 
and spread in all directions over a five
minute period. 
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New Options Available for Retiring Employees 

Employees eligible for retirement now 
have more options to consider when plan
ning their future. 

Because retirement is often a difficult de
cision, the Goddard Center has developed the 
"New Alternatives" program to provide at
tractive, voluntary incentives to help employ
ees transition into retirement. The program 
is designed to give employees new alterna
tives, more control and greater flexibilities 
as they make retirement decisions. 

What are the "new alternatives" 
options and how do they work? 

Goddard is initially offering two new 
retirement options: Trial Retirement and 
Phased Retirement. These options are only 
available to permanent Goddard employees 
who volunteer for "early out" or optional 
retirement. Prior to entering the New Alter
natives Retirement Transition Program, the 
employee signs a written agreement which 
specifies the conditions of their individual 
arrangement. 

Trial Retirement 
(offer expires Sept. 3, 1996) 
Trial Retirement lets the employee "try 

out" retirement for 12 to 18 months. After 
12 months, but no later than 18 months, if 
they decide retirement is not for them, 
Goddard will hire that person back as a re
employed annuitant at their former grade, 
unless they retired from a position with a 

grade higher than GS-15. These employees 
will be re-employed at the GS-15level. Re
employed annuitants will perform duties 
similar to those performed while previously 
employed. Employees may decide to work 
either full-time or part-time. As a re-em
ployed annuitant, they will continue to re
ceive a retirement annuity while also earn
ing a supplemental salary. 

Phased Retirement 
(offers expires Sept. 3, 1996) 
Phased Retirement allows persons to 

transition into retirement. After the em
ployee voluntarily retires from the civil ser
vice, they will be hired (as early as the next 
business day) as a re-employed annuitant. 
The employee will continue to receive a 
retirement annuity while also earning a 
supplementary salary that is pro-rated ac
cording to the number of hours they work. 
Phased Retirement affords employees three 
choices. They may submit a proposal to 
continue working in their current organiza
tion performing the same or similar duties, 
or they may submit a proposal to work in 
their current or a different organization per
forming a new line of work. These two 
choices provide the employee the opportu
nity to identify and propose a set of duties 
to perform. The last choice provides per
sons the opportunity to respond to a listing 
of work assignments designed especially for 

Beyond the Bottom Line 
Editor's Note: The following article is 

taken from the September 1995 editor of 
Government Executive. 

One of the great misconceptions about 
re-engineering is that it applies only to busi
nesses, and large businesses at that. But re
engineering is not primarily about profit and 
loss, stock price or any other appurtenances 
of modern capitalism. It is about work. Re
engineering is concerned with the redesign 
of work so that it can be performed in a far 
superior way. Therefore, re-engineering is 
relevant for any organization in which work 
takes place: large or small, manufacturing 
or service, profit or non-profit, private or 
public sector. 

It's true that when corporations re-engi
neer, they do so for financial benefits. But 
while Protagoras may have been right in say-

ing that man is the measure of all things, 
money is not the measure of all organizations. 

Think of the U.S. Army, Planned Par
enthood, the Metropolitan Museum of Art, 
the American Civil Liberties Union, the 
John Birch Society. They certainly need 
money, often plenty of it, to pay their staffs, 
buy equipment, cover their rent. But to 
them, money is a means to a non-economic 
end. Their purposes transcend economics. 
We call these mission-driven organizations. 

There are tens of thousands of them: 
government agencies, charities, hospitals, 
universities, schools, think-tanks, benevo
lent societies, veterans associations, com
munities of bird watchers. While improv
ing their financial situation may be impor
tant, what really motivates them is perform
ing their mission more effectively. Such 

retirees. The Center will make this listing 
available in the near future. Employees who 
are considering Phased Retirement are en
couraged to take this opportunity to pursue 
an area of personal interest. 

All of the Phased Retirement choices 
described above permit Goddard people to 
work up to 1,040 hours a year for up to two 
years, working either part-time or full-time 
until they reach the I ,040 hour yearly limit. 
The organization in which they want to 
work and the Office of Human Resources 
must approve their work assignments and 
work schedule before their Phased Retire
ment is effected. 

For general information on Trial or 
Phased retirement, call Donna Swann at 
6-2172 or Tonya West at 6-5327. If employ
ees have specific questions involving their 
personal retirement options or would like 
detailed retirement calculations, call Janet 
Morgan at 6-4709 to set up an individual 
retirement counseling appointment. 

In addition to the Trial and Phased Retire
ment options described in this announcement, 
the Center is exploring additional opportuni
ties to partner with retirees in commercial 
applications of new technology and in edu
cational outreach endeavors, including in
classroom teaching assignments. Additional 
information will be publicized in coming 
weeks as soon as it is fully developed. 

institutions often consider finance a neces
sary evil, not to be confused with their fun
damental mission, which usually seeks to 
improve or even transform lives. 

Still, reengineering has much to offer 
these organizations, and some-the Army 
and the Social Security Administration, to 
name just two-have embarked on the ad
venture and are reaping its benefits. 
Reengineering is not just a capitalist tool. 
It enables any organization-those in the 
service of ideals as well as stockholders
to re-think its processes and find break
through ways of improving them. And al
though there are fewer reengineering tales 
to tell about the mission-driven world, 
where it has arrived more recently than in 

Continued on Page 6 
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NASA's Hubble Space Telescope 
Probes Crab 
By Tammy Jones 

Probing the mysterious heart of the Crab 
Nebula, the tattered remains of a stellar cata
clysm witnessed more than 900 years ago, 
astronomers using NASA's Hubble Space 
Telescope have found that the Crab is even 
more dynamic than previously understood, 
based on a cosmic "movie" assembled from 
a series of Hubble observations. 

The results promise to shed new light 
on a variety of high energy phenomena in 
the universe, from nearby neutron stars to 
remote quasars. 

Though changes in most astronomical 
objects are barely perceptible over a hu
man lifetime, Hubble shows that the inte
rior of the nebula "changes its stripes" ev
ery few days, according to Jeff Hester of 
Arizona State University, Tempe, Ariz., 
who leads the team of astronomers that 
took the images, which were separated by 
only a few weeks. 

"We took the images a few weeks apart 
because we knew that it might be possible 
to observe slight differences in the Crab 
over a short time," said 
Hester. "But, I don't 
think that any of us 
were prepared for what 
we saw." 

Though ground
based images of the 
Crab had shown subtle 
changes in the nebula 
over months or years, 
the Hubble movie 
shows sharp wisp-like 
features streaming 
away from the center of 
the nebula at half the 
speed of light. 

The powerhouse at 
the center of the 
nebula responsible for 
these changes is a rap
idly spinning neutron 
star - the compact 
core of the exploded 
star. Only about six 
miles (10 kilometers) 
across, the neutron 
star would fit inside a 
small town, "yet its 
small size belies its 
significance and the 

punch that it packs," Hester said. 
As the neutron star spins on its axis 30 

times a second its twin searchlight beams 
sweep past the Earth, causing the neutron star 
to blink on and off. Because of this flicker
ing, the neutron star also is called a "pulsar." 
In addition to the pulses, the neutron star's 
rapid rotation and intense magnetic field act 
as an immense slingshot, accelerating sub
atomic particles to dose to the speed oflight 
and flinging them (1ff into space. 

In a dramatic series of images assembled 
over several monthc; of observation, Hubble 
shows what happens as this magnetic pul
sar "wind" runs into the body of the Crab 
Nebula. The glowing, eerie shifting patterns 
of light in the center of the Crab are created 
by electrons and positrons (anti-matter elec
trons) as they spiral around magnetic field 
lines and radiate away energy. This lights 
up the interior volu.ne of the nebula, which 
is more than ten light years across. 

The Hubble te .. tm finds that material 
doesn't move awa) from the pulsar in all 

directions, but instead is concentrated into 
two polar "jets" and a wind moving out from 
the star's equator. 

The most dynamic feature in the inner 
part of the Crab is the point where one of 
the polar jets runs into the surrounding ma
terial forming a shock front. The shape and 
position of this feature shifts about so rap
idly that the astronomers describe it as a 
"dancing sprite," or "a cat on a hot plate." 
The equatorial wind appears as a series of 
wisp-like features that steepen, brighten, 
then fade as they move away from the pul
sar to well out into the main body of 
the nebula. 

"Watching the wisps move outward 
through the nebula is a lot like watching 
waves crashing on the beach- except that 
in the Crab the waves are a light year long 
and are moving through space at half the 
speed oflight," said Hester. "You don't learn 
about ocean waves by staring at a snapshot. 
By their nature waves on the ocean are ever-

Continued on Page 8 
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TOMS Satellite Scheduled to Launch 
End of June 

The Goddard-managed Total Ozone 
Mapping Spectrometer is projected for 
launch the end of June onboard an Earth 
Probe Satellite (TOMS/EP). The spacecraft 
is scheduled to be placed into orbit after de
ployment from a Pegasus rocket. A L-1 011 
will depart It will continue NASA's long 
term daily mapping of the global distribu
tion of the Earth's atmospheric ozone. 

TOMS/EP will take high-resolution 
measurements of the total column amount 
of ozone from space that began with 
NASA's Nimbus-7 satellite in 1978 and 
continued with the TOMS aboard a Rus-

sian Meteor-3 satellite until the instrument 
stopped working in December 1994. This 
NASA-developed instrument, measures 
ozone indirectly by mapping ultraviolet 
light emitted by the Sun to that scattered 
from the Earth's atmosphere back to the 
satellite. The TOMS instrument has mapped 
in detail the global ozone distribution as 
well as the Antarctic "ozone hole," which 
forms September through November of 
each year. 

In addition to ozone, TOMS measures 
sulfur-dioxide released in volcanic erup
tions. The U.S. Federal Aviation Adminis-

Goddard Hosts First 
Community Outreach Fair 
By Nina Desmond 

"Join Together to Lend a Hand" was 
the theme of Goddard's first Community 
Outreach Fair, held on May 21. Over 100 
Goddard employees came out to talk to 
several dozen vol
unteer coordin-ators 
from a variety of 
public and private 
community service 
organizations. 

The purpose of 
the fair was to pro
mote volun-teerism 
and provide employ
ees an opportunity to 
discuss various com
munity service op
tions available in 
their com-munities. 
Many employees 
came to look for vol
unteer opportunities 
for their school age 
children. The school 
systems now are re
quiring students to 
participate in community service. 

Some Goddard employees not only were 
attendees at the Outreach Fair, but also 
representatives of volunteer organizations. 
Ron Zaleski, offers computer assistance to 
the Frances R. Fuchs Special Center for 

physically and mentally challenged 
youngsters. The Fuchs Center is located just 
four miles from Goddard; Zaleski helps out 
by repairing personal computers and 

installing software. If you'd like to 'lend 
him a hand', please call6-8449. 

Three Goddard employees, Candice 
Carlisle, Dave Campbell, and Theresa Held 
are actively involved with Fidos for 
Freedom, an assistance dog training 

tration (FAA) is studying ways to use these 
measurements to detect volcanic ash clouds 
that are hazardous to commercial aviation. 

Ozone, a molecule made up of three oxy
gen atoms, shields life on Earth from the 
harmful effects of the ultraviolet radiation 
of the Sun. The increased amounts of ultra
violet radiation that would reach the Earth's 
surface because of ozone depletion could 
increase the incidence of skin cancer and 
cataracts in humans, harm crops and inter
fere with marine life. 

organization. This group trains and places 
dogs with mobility, deaf or hearing impaired 
individuals in the Washington- Baltimore 
metropolitan area. Fidos for Freedom also 

provide therapy dog 
visits to local health 
care facilities. 

Some of the other 
service organizations 
participating in the fair 
included: Doc-tor's 
Community Hospital, 
Food & Friends, 
Jewish Council for the 
Aging, PG Memorial 
Library, Greenbelt 
Cares, Goddard's 
Visitor Center, Bowie 
SPCA, Whitman
Walker Clinic of 
Suburban Maryland, 
and the Red Cross. 

In case you were 
unable to attend the 
fair, a summary of all 
the participating vol

unteer organiza-tions is available by calling 
6-8141 in the Office of Public Affairs. The 
summary also can be accessed on Goddard's 
Homepage under the Public Services 
section. The URL address is http:// 
pao.gsfc.nasa.gov/ 
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Hyakutake Measurements 
Suggest New Class of Comets 

Astronomers observing the close ap
proach of Comet Hyakutake to the Earth in 
March discovered large quantities of the 
gases ethane and methane in the comet. 
This is the first time these or other molecules 
classified as "saturated hydrocarbons" have 
been found in a comet, strongly suggesting 
that at least two basic types of comets in
habit the Solar System. This conclusion also 
has potentially profound implications for 
scientific theories that describe the primor
dial conditions that led to the formation of 
the Sun and the planets. 

The discovery was by a team of NASA 
and university researchers using the NASA 
Infrared Telescope Facility at Mauna Kea, 
Hawaii. 

Ethane has never before been detected 
in comets or in interstellar matter, the ulti
mate source material from which the Solar 
System was formed. Yet, comet investiga
tors found levels of ethane in Comet 
Hyakutake that are about 1,000 times greater 
than can be explained if the molecules were 
formed by normal physical processes within 
the gases of the primordial solar nebula, the 
birth cloud of the Solar System. 

"The discovery of ethane was a blinding 
surprise," according to research team leader 
Dr. Michael J. Mumma of the Laboratory 
for Extraterrestrial Physics at Goddard. The 
spectral lines, or identifying signature of 
ethane gas, "were so bright they seemed to 
leap off the computer screen when we got 
the first observation," Mumma said. 

The discoveries were made on March 24, 
1996, with the three-meter diameter tele
scope of the NASA Infrared Telescope Fa
cility atop Mauna Kea. The investigators 
used a state-of-the-art instrument known as 
a high-resolution infrared spectrometer. 
The device was cooled to about minus 400 
degrees Fahrenheit to achieve the needed 
sensitivity to infrared light, which has a 
longer wavelength than red light and can
not be seen with the human eye. 

The unexpected ethane discovery came 
as the observers searched for evidence of 
molecules of methyl alcohol, a known con
stituent of other comets. However, "the 
emissions of methyl alcohol that we first 
looked at were much weaker than expected, 
so we decided to search for other signatures 
of the alcohol," said research team mem-

ber Dr. Michael A. DiSanti of the Catholic 
University of America, Washington, D.C. 
"But after reprogr.J.mrning the spectrometer, 
instead of detectir1g methyl alcohol, we dis
covered ethane." 

Further observations and analysis 
showed that ethane and methane each con
stitute about one percent of the frozen gases 
in Comet Hyakutake. (The astronomers 
measured radiation from gases released 
from their frozen -;tate as the solid nucleus 
-or "dirty iceball"-of the comet was 
warmed by the Slln.) 

"Comets that ~tre rich in ethane must 
have experienced very different conditions 
during their birth than comets that do not 
contain it," Mumma said. One theory is that 
ethane-rich come1 s formed in the warmer 
region near the primitive Saturn and Jupi
ter, while those without it formed farther 
away from the young Sun, near the primi
tive Uranus and f\eptune. 

Another possibility is that cometary ices 
formed even earlier, in different layers of 
the original inters~ellar gas and dust cloud 
that led to the sol<~r nebula. An even more 
challenging concept is that the vast sphere 
of comets that are believed to surround the 
Solar System, called the Oort Cloud, may 
contain comets that formed from different 
solar nebula-tha:. is, stars other than the 
Sun. Chemical and physical processes may 
have been at work in any scenario, altering 
the properties of the material that now 
makes up the comd's ice. 

The discovery of ethane in Comet 
Hyakutake will spur scientists to go back 
and review measu:·ements of other comets 
to see if unusual blips in their data contain 
hints of ethane. "For example, we're going 
to go back and look at Comet Halley data 
again," Mumma ~aid. Similar measure
ments of Comet Hale-Bopp, which will pass 
closely by Earth in March and April 1997, 
are scheduled for June, he added. 

As a comparison to comets, there are 
three major categories of asteroids. Some 
of the rocky bodie-; now considered to be 
asteroids may in fact be dead nuclei of short
period comets. 

Both ethane and methane occur naturally 
on Earth and some other planets, and in cer
tain meteorites, including the Murchison 
meteorite that fell 1m Australia in 1969. 

Bottom Line 
Continued from Page 3 

the private sector, these tales are still worth 
examining. They demonstrate many simi
larities with profit-driven re engineering
and certain meaningful differences. 

Defining Customers 
There are two dilemmas inherent in vir

tually every mission-driven re engineering. 
The first is how to determine success. One 
of the great virtues of business is its rela
tively unambiguous way of judging results: 
the bottom line. It provides a clarity and 
precision that is almost always missing in a 
mission-driven environment. 

A second problem facing mission-driven 
organizations contemplating re engineering 
involves identifying their customers. Before 
long, such organizations will almost inevi
tably find themselves involved in an ago
nizing debate about who, in fact, their cus
tomers are. Once again, most companies 
find this question relatively easy to answer: 
follow the money trail, as they say. But who 
is a college professor's customer? The stu
dent attending the class? The student's par
ents who are footing the bill? The employer 
who will eventually hire the student" The 
worldwide community of scholars, or man
kind as a whole? An argument can be made 
in support of any of these alternatives. This 
ambiguity exists in virtually all mission
driven environments. 

Sincere-engineering must begin by iden
tifying one's customers, determining their 
needs and deciding the best way to satisfy 
them, this is no academic question. It must 
be resolved and it isn't easy. 

Given these considerations, it's not surpris
ing that the first mission-driven organizations 
to reengineer have been most businesslike in 
the sense of having well-defined customers 
and performance measures expressible in fi
nancial terms. Across North America, the first 
governmental organizations to reengineer 
have mostly been the tax collectors, from the 
Ontario Ministry of Revenue to the IRS. Hav
ing defined the taxpayers as their customers
never mind that they are active ones-they 
are trying to make their process customer
and service-oriented. A belief that making it 
easier to pay the right amount of tax will in
crease tax compliance and tax revenues un
derlies this effort. Since revenue departments 
have an "income" line-the amount of tax 
collected-as well as the cost line, it is pos
sible to compute their "profit" and the finan
cial improvements wrought by reengineering. 
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The Orbiter Endeavor (OV-15) returns to Florida following a ten-day stay in space. Main gear 
touchdown on Runway 33 of KSC's Shuttle Landing Facility occurred at 7:09:18 a.m. EDT, 
May 29. On board Endeavour for Mission STS-77 are Commander John H. Casper; Pilot 
Curtis L. Brown Jr.; and Mission Specialists AndrewS. W. Thomas, Daniel W. Bursch, Mario 
Runco Jr. and Marc Garneau, who represents the Canadian Space Agency. Among the 
payloads the crew worked with were the SPACEHAB-4 module, fillled with a variety of 
microgravity research experiments; the Goddard-managed Spartan-207 deployable carrier 
which held the Inflatable Antenna Experiment (IAE) that was deployed during the flight Get 
Away Special Experiments; and the Technology Experiments for Advancing Missions in Space 
(TEAMS), a suite of four experiments. The highly successful mission marks Endeavour's last 
flight in space for some time to come. 

Celebrate Goddard Day -
A Multi-Cultural Festival 

The Center's Multi-Cultural Advisory 
Team, in cooperation with Goddard diver
sity groups, organizations, GEWA clubs and 
other interested individuals is hosting the 
center's first "Celebrate Goddard Day - A 
Multicultural Festival," for Goddard employ
ees and their families. This event will be held 
July 12, on the mall in front of Bldg. 3. 

The purpose of this festival is to cel
ebrate and appreciate the diversity, talents 

Sellers 
Continued from Page 1 

representative of the Office of Person
nel Management interviewed him here. 
"They checked out friends, neighbors 
and relatives." 

An announcement had been expected in 
March, April rolled around with no news. 
In late April, Sellers departed for a trip to 
Canada to perform studies in the Boreas 
experiment flying an instrumented aircraft 
among other things. During his return trip, 
he was transferring planes in the Minneapo
lis airport when the public address an-

and unique abilities of the Goddard com
munity. The celebration will include the 
sharing and experiencing of the many cul
tures. Goddard employees and their fami
lies, near-site contractors, officials from 
NASA Headquarters and local dignitaries 
have been invited. 

For more information, contact the event 
co-chairs, Sandra Irish at 6-8944 or Sheri 
Thorton at 6-11 04. 

nouncer broadcast a phone call waiting for 
Sellers. He had been told previously that if 
the call came from anyone other than the 
chief of astronauts, Bob Cabana, he would 
know he had failed to make the selection. 
Thus, when the call came, it was from an
other individual at Johnson, not Cabana. 

"My heart sank and as I walked to the 
phone I began thinking what I would say, 
preparing myself for the disappointment." 
However, upon taking the phone, the caller 
asked Sellers to hold for Bob Cabana ... and 
the rest is history. 

"I went from great disappointment to ex
hilaration in an instant," Sellers explained. 

NASA 
Scholarship 
By Tammy Jones 

The NASA College Scholarship Fund has 
selected a Goddard employee's son to re
ceive one offive college scholarship grants. 
Eric H. C. Liu of Ellicott City, Md., is the 
son of Anthony An-kou Liu. 

Liu will pursue a career in engineering 
at Stanford University this fall. He is a 
graduate of Centennial High School in 
Ellicott City. He graduated as the top stu
dent in his class of 324 and received a score 
of 1510 on the SAT. Liu received straight 
A's throughout high school, including nine 
advanced placement gifted and talented 
courses in math and science. 

More than 100 students applied for the 
five available $2,000 scholarships. The 
scholarships were awarded for the student's 
high level of academic achievements and 
personal accomplishments. Each scholarship 
will be renewable annually for a maximum 
of $8,000 over six calendar years. 

The fund was established to award 
scholarships agency-wide to qualified 
dependents of NASA and former NASA 
employees. The fund was a direct result of 
a substantial unsolicited gift by the noted 
Pulitzer Prize winning author, James A. 
Michener. 

Many NASA employees have contrib
uted to the fund directly or through the Com
bined Federal Campaign. Other major con
tributors include the Freedom Forum (to 
honor the Hubble Space Telescope crew 
members) and the Johnson Space Center 
chapter of the NASA Alumni League. 

After reporting in August, Sellers will 
spend his first year in Houston in training. 
Toward the end of that period, Sellers will 
be assigned to a specialty area in which he 
will undergo at least another year of techni
cal training in preparation for an assignment 
to a Space Shuttle mission. 

Sellers enters astronaut training in a par
ticularly exciting time when the corps is 
preparing for the momentous international 
space station construction as well as ser
vice aboard the Russian space station Mir. 
NASA will be as busy as it has ever been 
in space during this period and Sellers fig
ures to be in the middle of it. 
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Hubble 
Continued from Page 1 

Even when the call came, Houston played 
a little joke. 

Richards explains, "I was called by Bob 
Cabana [Chief of the Astronaut Office]. I was 
paged, actually. I came into my office, 
returned the page and was put on hold for 
about twenty seconds. Then Bob Cabana 
answered, and initially I thought: Great news! 
He's the head of the Astronaut Office, he 
should be one of the guys calling. He said 
that I'd probably heard through the grapevine 
that they are notifying candidates today. Un
fortunately, he said, 'Dave Leestrna usually 
calls the people who made it.' Because he is 
speaking to me, the news isn't as good. I just 
got very silent. Then he said: 'No, just pull
ing your leg! How would you like to come 
down and build Space Station for us?"' 

Although co-workers never doubted 
he'd make it, Richards says he is pleasantly 
surprised. "The average age is 37; I'm 31. 
And seeing that a lot of the astronauts I work 
with went through two, three, some even 
four interviews before being selected, I 
thought that this was going to be the begin
ning of a longer process." 

The first call Paul made was to his 
mother. "She said she was proud, and that 
my father would be proud-that he had 
probably been looking down on me for the 
last ten years. 

Richards' seL:ction is the fulfillment of 
a promise as w:ll as a dream. As a boy 
growing up in Dunmore, Pa., he often spoke 
to his father about his desire to become an 
astronaut. His dream continued beyond 
grade school and high school and into 
college. In his senior year at Drexel, his 
father became tenninally ill and Richards 
left school to tak(~ care of him. 

"I promised him that within two years I'd 
be working with NASA, within five years 
I'd have my master's degree, and within ten 
years I'd be an a~tronaut." Though his dad 
didn't live to see him graduate from college, 
Richards held true to that schedule. 

"So, now I'm wrapping up the work 
here," Richards says of his current job with 
Hubble Space Telescope. "I've had a really 
good team, and they're taking up the slack 
of me leaving. But, I have to wrap things 
up and make sure they're on their way and 
get good closure."· 

On Aug. 12, Richards will report to 
Johnson Space Center in Houston to begin 
an intense perioJ of astronaut training. 
"We'll start off with orientation, and 
throughout the year we'lllearn about all the 
NASA centers," ex.plains Richards. "We'll 
get fitted for our flight suits, helmets, boots 
and we'll do survival training. We'll start 
learning about the Shuttle and its 
capabilities and systems, from the software 
to the hydraulics. to the Remote Mani
pulator System. We'll also get introduced 
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to EVA [extravehicular activity] in a space 
suit and we'll get all the general training 
and the general knowledge base that one 
needs to fly in space." After that training, 
he will transition from astronaut candidate 
to astronaut and await a flight assignment. 

This year's astronaut candidate class is 
the 16th since the first class of Mercury test 
pilots was selected in 1959. From last 
year's original pool of 2,432 applicants, 
Richards was one of only 35 astronaut 
candidates selected. 

Richards' astronaut adventures will 
likely include using the tools he helped 
develop. If all works out, he may even be 
considered for the Hubble Space Telescope 
Third Servicing Mission, scheduled 
for 1999. 

"It's going to be sad for me to leave 
Goddard," Richards confides. "I've come 
to admire and respect all the people here. I 
feel that without having been a Goddard 
employee-given the opportunities that I've 
had all the way up from testing to 
mechanisms design to robotics to the 
Hubble program-! wouldn't have been 
selected. Having the opportunity at Goddard 
to be a hands-on engineer-and to actually 
BE an engineer instead of a manager
that's what got me the job!-I'd like to 
thank everybody that I've worked with and 
for along the way." 

Crab Nebula 
Continued from Page 4 

changing. You learn about ocean waves by 
sitting on the beach and watching as they 
roll ashore. This Hubble 'movie' of the Crab 
is so significant because for the first time 
we are watching as these 'waves' from the 
Crab come rolling in." 

The Crab Nebula, the result of a super
nova explosion witnessed by Chinese as
tronomers in 1054 AD, also is widely stud
ied because it offers a unique opportunity 
to study high energy astrophysical phenom
ena. The physical processes that are at work 
in the centers of distant active galaxies and 
quasars are thought to be much like the pro
cesses at work in the center of the Crab, only 
on a vastly larger scale. "The difference is 
that while astronomers may never truly 'see' 
into the very heart of an active galaxy, the 
Crab allows the properties and behavior of 
high energy winds and jets to be studied up 
close and personal," Hester said. 

"The Hubble results aren't the end of 
the story," Hester emphasized. "Rather, they 
are a piece of a larger puzzle. 
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Pegasus/TOMS Launch 
Successful from Vandenberg AFB 

The Goddard-managed Total Ozone Mapping Spec
trometer Earth Probe (TOMS-EP) satellite was suc
cessfully launched July 2 aboard an Orbital Science 
Pegasus XL vehicle. 

The launch occurred just after midnight at 12:48 
PDT, putting TOMS-EP into an orbit of 517 statute 
miles. The satellite is expected to be fully operational 
by the end of July. 

The successful launch means that high-resolution 
measurements of the total column amount of ozone 
from space will once again be available to scientists. 

The data flow, which began in 1978 with the launch of 
the Nimbus-7 satellite and continued with the start of 
the TOMS Meteor-3 mission, ended when Meteor-3 
was deactivated in December 1994. 

Initial checkout of the satellite and the spectrom
eter found only minor issues to work. Project Manager 
Phil Sabelhaus termed the launch and beginning stages 
of the flight as near perfect. 

"We're in great shape and hope to have 
a fully operational instrument within a short time." 

Goddard Team Develops Commercial 
Off-the-Shelf Ground System Prototype 

In just 90 days, NASA's Goddard Space Flight Cen
ter integrated a prototype space flight ground support 
system using commercial off-the-shelf (COTS) soft
ware products. This accomplishment sets the stage for 
lower costs and shorter development time for future 
spacecraft ground systems. 

Developed by a NASA-industry team, the "proof
of-concept" project called Integrated Monitoring, 
Analysis, and Control COTS System (IMACCS) is 
based 85 percent on commercially available computer 
products and 15 percent on government products, and 
has performed all functions successfully under stress 
of live mission data. 

Development of the IMACCS was accomplished 
at about one-seventh the cost of a typical ground sys
tem using non-COTS products. This cost of the 
IMACCS implementation with no redundancy was 
$525,000, said Gary Meyers of Goddard's Mission 
Operations and Data Systems Directorate (MO&DSD). 

"The success of this prototype opens the door for 
refining NASA's approach to ground system services. 
With IMACCS, we not only processed real data but 
actually commanded the Solar, Anomalous, and Mag
netospheric Particle Explorer (SAMPEX) spacecraft. 
It clearly shows the potential to support Goddard's 
goals to deliver high-quality, highly-productive mis
sions for our customers but more quickly and with less 
cost to the taxpayer," he said. 

IMACCS demonstrates that developing a ground 
system in one year for mission customers is an achiev
able goal in the evolution from large missions to 
smaller single-purpose ones. IMACCS is one of sev
eral innovative, lower-cost initiatives Goddard is pur
suing as alternatives to larger customized ground sup
port systems. 

"With a combination of COTS and Government
Off-The-Shelf (GOTS) products, IMACCS and prod
ucts like it are key to substantial savings over develop
ment and operations items in future missions. Their 
high use of mature off-the-shelf products costs less in 
time, material, and labor," he said. 

The IMACCS prototype is a collaboration between 
Goddard and industry. Goddard's MO&DSD imple
mented the COTS-based system with an industry team 
led by the Computer Sciences Corporation (CSC). CSC 
supported the integration of software and hardware prod
ucts from Loral Test and Information Systems; Altair 
Aerospace Corporation; Analytical Graphics, Inc.; BBN 
Software Products Corporation; Storm Integration, Inc.; 
The Math Works; and Talarian, Inc. 

IMACCS Functional Capabilities 
IMACCS meets the majority of ground system 

needs of a typical scientific spacecraft. Elements in
cluded in the IMACCS system cover health and safety 

Continued on Page 8 
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Goddard Center Director Joe Rothenberg, left, and Associate Director for Mission to Planet Earth, Bob Price, second from left, 
meet with employees during a recent get together. Rothenberg and other senior managers are holding "get acquainted" 
sessions with employees throughout the center. 

NASA Satellite Station Aids Fire Fighting 
By Ernie J. Shannon 

During a season in which fires have 
scorched more than 23 million acres of 
Mongolian forest and range lands, a NASA 
meteorological satellite receiving station is 
helping to save lives and livestock. 

An exceptionally dry winter which saw 
little snowfall has given way to a hot and 
dry summer providing tinder for large for
est fires across northern Mongolia. The con
flagration has consumed 8.6 million acres 
of forests and 14.3 million acres of grass
lands and has claimed 800 lives and 7,800 
livestock. It could, however, have been 
much worse for man and beast. 

In the midst of this record-setting fire 
season, Goddard researcher Dr. Compton 
J. Tucker, of the Earth Sciences Director
ate, traveled to Ulaanbaatar, Mongolia in 
May, site of the satellite station, to monitor 
its operations. Because of the rapidly chang
ing course and intensity of the fires, keep
ing the station in operation has become ex
tremely important to the Mongolian fire
fighting effort. Tucker said the NASA-in
stalled equipment has played a key role in 
fighting the fires. 

"The meteorological satellite receiving 
station is invaluabk for locating wild fires 
and tracking their movements," Tucker said. 
"Using several channels on the advanced 
very high resoluti011 radiometer instrument 
abOard a National O..:eanic and Atmospheric 
Administration (NOAA) satellite, wild fires 
can be identified ard monitored." 

According to the American Ambassador 
to Mongolia, Donald C. Johnson, the 
meterological station is providing the Mon
golian National Emergency Commission 
with day-to-day r·eports on the fires' 
progress throughout the country. The near 
real-time informatic·n has allowed the com
mission to warn i r1habitants, especially 
those with large he:·ds, to move out of the 
paths of flames to s:.~fety. 

Ambassador Johnson said that the Mon
golian station empl(lyees rise each day at 2 
or 3 a.m. to catch the first pass of the N 0 AA 
satellite. They then prepare a comprehen
sive report for the emergency commission 
pinpointing the loc.ttion of fires, tracking 
the movement and !iving early warning to 
government official'· 

NASA provided the satellite receiving 
station to Mongolia through a Memoran
dum of Understanding agreement. In June 
1995, Goddard hardware engineer Patrick 
Coronado and software engineers Gene 
Shaffer and Allan Lunsford, all of the Space 
Data and Computing Division in the Earth 
Sciences Directorate, installed a new an
tenna, image processing system and other 
equipment at the receiving station. In De
cember, NASA and Mongolia extended the 
Memorandum of Understanding for an ad
ditional five years. 

Ambassador Johnson, in a letter to 
NASA Administrator Dan Goldin, praised 
the work of Tucker and his associates and 
said, "I have made improved science coop
eration with Mongolia one of the top pri
orities during my service here as ambassa
dor. Contributions such as the NASA-pro
vided station have enabled us to strengthen 
this bilateral cooperation in ways that are 
tangible and clearly understood by the 'av
erage citizen." 
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Earth Alert Technology Demonstrated at Goddard 
By Donna Drelick 

Imagine that you are camping in a 
remote, desolate area. No electricity, no 
phones, no contact with civilization-just 
what the doctor ordered. But as luck would 
have it, fires have erupted in the forest sur
rounding your camp site. Because you are 
cut-off from communication, you have no 
way of knowing of this impending disaster. 
If only you had a portable device that could 
give you such information. 

Such a system, called "Earth Alert" has 
been developed through a joint project by 
Goddard and the Scientific and Commer
cial Systems Corporation (SCSC), 
Beltsville, Md. The portable system de
signed to provide warning of disasters via 
a hand-held, pager like device was demon
strated at Goddard on July 2. 

"We have shown that existing NASA 

technology can be used for humanitarian 
service while creating a niche for Ameri
can industry," said Patrick Gary, of the 
Computer Networks & Communications 
Branch, one of the designers of the system. 

Goddard engineers initially conceived 
and co-developed the warning system to 
broadcast survival information to isolated 
populations using old weather and commu
nications satellites. The Office of Commer
cial Programs provided support for the 
project while sese provided labor and the 
manufacturing of the prototype. 

Earth Alert manually enters and trans
mits information from weather satellite up
link stations to geostationary altitude where 
the satellite system rebroadcasts it back to 
Earth. A solar powered, pole-mounted com
munications repeater ground station then 

Center Enters Refocusing Era 
By Ernie J. Shannon 

Goddard is changing. With a mandate 
formulated at the White House, reinforced 
on Capitol Hill and stamped with approval 
by NASA Administrator Dan Goldin, the 
agency and Goddard are refocusing the 
Center's mission and workforce. 

No longer are faster, better and cheaper 
words used to orchestrate the latest total 
quality management program, they are hap
pening at Goddard and promise to be the 
foundation upon which Goddard enters the 
next century. 

In the middle of this maelstrom Center 
Director Joe Rothenberg moves easily, con
vinced of the rightness and necessity to 
"retool" Goddard and reset the course the 
organization and its more than 3,000 civil 
servants will tread during the next decade. 

"We are restructuring ourselves at 
Goddard and it's about what we do and how 
we do it," Rothenberg says. "We must 
change the way we perform our responsi
bilities to allow us to meet the timeliness 
and costs envisioned by our administrator 
as well as the administration and Congress. 
I know that many people refer to the 
changes here as a 'reengineering' effort. 
However, that connotes radical change and 
that's not what we are about." Rather, 
Goddard is about refocusing the work in a 

common sensical manner that draws upon 
the best skills and capacities of the center's 
workforce. It's called "Project Goddard." 

For several months, a group of employ
ees have been working as a Strategic Plan
ning Group. The group, chaired by Earth 
Science Directorate Deputy Director Dot 
Zukor and composed of representatives 
from all major center organizations, recently 
developed a mission statement or blueprint 
for Goddard. The statement, though not yet 
finalized, promises to outline the center's 
core business in the coming years as well 
as make a case for the change necessary to 
accomplish the work. 

"As we restructure and emphasize cer
tain areas while de-emphasizing others, it 
is my hope that the Strategic Plan will illu
minate the future and provide motivation 
to bring projects to fruition quicker at a lot 
less cost while working with greater unity 
than ever before with the contracting world, 
academia and others," Rothenberg said. 

Rothenberg says he is already seeing "buy 
in" to the changes from employees through
out the center, especially from younger em
ployees excited by the challenges. 

"Our challenge, believe it or not, is de
veloping the same enthusiasm among man
agement. We need the same enthusiasm and 

receives and broadcasts the message to per
sonal receivers. The personal receivers pro
duce an audio tone and a visual symbol 
message. The symbols communicate across 
language and literary barriers by illustrat
ing hurricanes, floods, fire, and other disas
ters. The total time needed to broadcast the 
warning is 15 seconds. 

"We envision numerous uses for Earth 
Alert," stated Janice Lee of SCSC. "We'd 
like to see this product get in the hands of 
everyone who can benefit from such a warn
ing system. Fishermen, tourists on island 
resorts, campers, people who live near 
chemical plants. Wherever we could mini
mize a disaster before it happens." 

Earth Alert will be tested with the Ha
waii State Civil Defense Office later this 
summer, using the former GOES-2 weather 

Continued on Page 5 

fire to bring about such programs as the 
Small Explorer effort. Small Explorer is just 
the beginning and it's about more science 
for lower costs .. .in other words, more sci
ence for the dollar." 

Rothenberg is not flying by the seat of 
his pants in this era of change. Already, he 
foresees the day when Goddard can seal a 
spacecraft contract in a month. Such ideas 
as pre-qualifying subcontractors, putting 
spacecraft on a GSA list of sorts and hold
ing mini-competitions for contracts are just 
a few of the ideas in their infancy here. 
There are many more. 

"I can easily see Goddard employees work
ing on innovative missions that occur in short 
periods of time that will be fun and scientifi
cally challenging for our workforce. We'll 
bring our significant skills and experience to 
bear on projects that return large quantities of 
data to our science communities and to the 
nation at large," Rothenberg says. 

The mandate for change is set in stone 
and the budgetary realities of today will force 
changes whether the center wants them or 
not. Goddard's challenge, and it's one 
Rothenberg readily accepts, is to proactively 
restructure the workforce and its skills to 
meet the changes before they arrive. 
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Integrated Product Development Teams
A New Way of Doing Business 
by Donna Drelick 

What do you get when a half-dozen en
gineering experts from competing industries 
and government lock themselves in a room 
for three hours in the desert southwest? In 
the case of the New Millennium program, 
designs for a lightweight Advanced Land 
Imaging Instrument and an exciting new 
way of doing business for Goddard. 

Plans for the technologically advanced 
hyperspectral Land Imager Instrument, 
which will be the primary payload of the 
E0-1 mission of the New Millennium 
Program, were born on an October 
evening in a Sante Fe, N.M., condomin
ium. The concept for the advanced scien
tific instrument materialized after a late 
night session of brainstorming by a small 
group of government and industry ex
perts. The initial plans made on that au
tumn evening have since survived many 
levels of intense scrutiny. 

"We learned that if you get the right in
dustry experts together in a room, they col
lectively will produce a superior product," 
said Goddard's Bernard Seery, the co-lead 
on the Instrument Technologies and Archi
tecture New Millennium Integrated Prod
uct Development Team. "We knew right 

from the start that we could put individual 
interests aside and contribute as a team to 
get the job done. The development of the 
Advanced Land Imager Instrument is an 
excellent exarnpk of ingenuity and team
work working for a common cause." 

Under Goddard project management, the 
Advanced Land Imager will be developed 
from instrument technologies proposed by 
members of the Integrated Product Devel
opment Team, wh1ch designed a road map 
that brings industry and government to
gether to deliver brt~akthrough technologies. 

The team of industry partners will be led 
by Don Lencioni of the Massachusetts In
stitute ofTechnolo~y's Lincoln Laboratory, 
Lexington, Mass., a federally funded research 
and development center. In order to expe
dite the transfer of 1 echnology into the com
mercial sector, Lincoln Lab and its partners, 
SSG and Hughes, will provide open access 
to U.S. industry rtgarding the design and 
performance of the Advanced Land Imager. 

The new mult 1 spectral/hyperspectral 
Land Imager instmment will demonstrate 
remote-sensing me asurernents of the Earth 
consistent with dara collected since 1972 
through Landsat. However, the new instru-

rnent will acquire data with finer resolution 
and will lay the groundwork for future land 
imaging instruments to be more compact 
and less costly. 

The all silicon carbide Advanced Land 
Imager represents an approximate sevenfold 
decrease in mass and electrical power us
age demands compared to the Landsat 7 
multispectral instrument. The instrument 
also will extend the existing measurement 
capabilities by using an advanced high reso
lution "spectrometer-on-a-chip", which re
quires no scan mirror and is built around a 
novel wedge filter structure and high tern
perature infrared detector array. 

The spacecraft support structure, includ
ing advanced electrical power and data-han
dling subsystems, will be provided by 
Swales & Associates, Inc., of Beltsville, and 
Litton Industries of College Park. 

The goal of the New Millennium pro
gram is to identify, develop, and flight-vali
date key instrument and spacecraft tech
nologies that will enable new and more cost 
effective approaches to conducting science 
missions in the 21st century. The launch of 
the first New Millennium Earth orbiting 
mission is planned for late 1998. 

Using Editors When and Where it Counts 
by Judith Goode, The Editorial Eye 

Being asked to do too little too late is 
the common fate of technical editors. They 
often join the project team when document 
plans have long since been approved and 
writers are finishing their drafts. 

Documentation managers in industry 
settings tend to assume that editing is value 
added at the end of the writing cycle. But 
early in the process is actually when a tech
nical editor can be most helpful. Skillful 
editing can cut about 25 percent of excess 
from almost any technical document and 
improve what's left. 

A technical document is any information 
developed by technical writers and editors 
for a specific audience: a user guide, a tech
nical proposal, product specifications, 
online help, or the like. 

A technical editor brought in at the 11th 
hour has to rely on the project manager for 

an evaluation of '"'hat needs to be done -
and that evaluation may not be right. Even 
if the editor reviews the document and 
makes recommendations, the schedule and 
the budget probabh· no longer permit ma
jor changes. An editor confined to a quick 
pass for mechanical style and consistency 
can't save a flawed document even if it is 
sure to let users down. 

In the technical divisions of major pub
lishers like McGraw-Hill, a "developmen
tal editor" is involved before writing begins. 
This editor works with the writer on shap
ing the document, acts as a sounding board, 
and influences decisions on structure and 
language. Here are ways editors can help 
technical document< 

Fewer words equal shorter documents: 
This formula may seem obvious, but in 
practice it's ignored. Technical documents 

typically have just too many words that add 
up to too many pages that add up to costly 
production time. One reason is that writers 
are asked to incorporate text from docu
ments written by others: proposal 
boilerplate, companion-product descrip
tions, or instructions for using a new appli
cation. 

Before the writer even sees this addi
tional text, the documentation manager 
should give it to a technical editor for rig
orous editing. The editor can note potential 
style problems, pare down the sheer num
ber of words a writer will have to incorpo
rate, and make it likelier that the final docu
ment will work as a coherent whole. An
other reason to look closely at technical 
copy being cobbled together from several 
writers is inconsistent terminology. I was 

Continued on Page 5 
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Home Page Sparks Comments Worldwide 
Goddard Space Flight Center's home

page is getting reviews from around the 
country and even overseas as it continues 
to evolve. Following are some examples of 
the weekly comments collected in the 
Public Affairs Office: 

"Thank you! Thank you! You cannot 
possibly imagine what it means to the 'little 
guys' to have access to such beautiful and 
awesome images as those generated by the 
HST. It makes me appreciate how small I 
am and also how we, the people of the Earth, 
are truly one together." 

"I am student, study information and 
communication .. .I have many interest in 
Satellites .. .I will work for satellite commu
nication ... Actually, I don't know much 
about the Internet. .. and its system ... and 
here the site is free of charge ... Anyway, I 
am very glad to come here. 

"What a great homepage! I like the lay
out too." 

"I never got a chance to tell all of you 
at the National Aeronautics and Space 
Administration what a great job you are 
doing!!! Keep up the good work!! You are 
our future." 

Technical Information Services 
Temporarily Relocated 

The Technical Information Services 
Branch (Code 253) has temporarily relo
cated several of its services due to the 
HVAC renovation work being done in Bldg. 
8. These service areas include the Service 
Center, Photography, Cost-per-Copy and 
Copy Management. Employees can still 
reach these staff members at their current 
phone numbers except Jane Semeraro and 
Jim Power, who can be reached at 220-170 I. 

The Service Center has been moved to 
room N-15 in Bldg. 8. Passport photos will 
be taken in the Bldg. 8 auditorium (2nd 
floor) when the facility is available. Call 
the Service Center at 6-3000 to schedule 
an appointment. Most staff members will 
be back in place by the end of August and 
the entire renovation should be completed 
by November. 

Daedalus Enterprises 
Awarded NASA 
Phase II SBIR Contract 

NASA has awarded Daedalus Enter
prises, Inc., of Ann Arbor, Mich., a Phase II 
Small Business Innovation Research 
(SBIR) contract. The contract is entitled 
"Laser Search and Rescue" and has a value 
of $599,958. 

Daedalus will design and build a new sys
tem with a day/night search capability. Us
ing this instrument, a search mission will be 
able to quickly and accurately locate any 
specially marked components (hull or air
frame fragments, life rafts, life jackets, etc.) 
of a downed aircraft or watercraft in distress. 

This instrument has the potential to sig
nificantly reduce the search time between 
the occurrence of the accident and the de-

termination of the accident location. This 
reduction in time will greatly increase the 
probability of survival for the occupants of 
the aircraft or watercraft. Daedalus has re
ceived support commitments from the Civil 
Air Patrol, the U.S. Coast Guard and two 
manufacturers of relative materials, 
Reflexite Corporation and 3M. 

Since 1983, federal agencies with large 
research and development budgets have 
conducted SBIR programs to strengthen the 
role of small innovative firms in federally 
supported research and development. 
Daedalus has been active in the program 
since its inception and has received 18 
Phase I and 11 Phase II awards. 

"Congratulations on a very well done 
page. I thought the Astro news page main
tained by Sky and Telescope was great, but 
yours is something else. I happened upon it 
by chance. I think it should be advertised 
everywhere space buffs can hear about it." 

"When I was younger, I was always 
interested in space. I never had the op
portunity to study it the way I dreamed 
of. But thanks to the pictures and articles 
that are available to me through the 
Internet I feel like I am there. I just wanted 
to say 'thank you.'" 

Editors 
Continued from Page 4 

once asked to edit the final draft of a main
tenance manual- all600 pages of it. Right 
away, I found alarming inconsistencies. The 
writer mentioned that more than half of the 
draft had been written by someone in an
other group and he's simply downloaded 
those files into his document. When I 
pointed out that terminology for a proce
dure central to the book varied from chap
ter to chapter, he said, "I didn't have time 
to read the imported files." 

The writer acknowledged the exhaust
ing redundancies and inconsistencies I 
found and responded enthusiastically to my 
edits- until he realized that there wasn't 
time in the schedule to make all the changes 
online. He managed some primitive fixes, 
but the book went to press still weighing in 
at 600 pages. 

Earth Alert 
Continued from Page 3 

satellite as a communication relay for the 
islands. Tsunami (seismic sea waves) warn
ings are severely needed by the State of 
Hawaii, and this device may prove to pro
vide that warning system. Once the system 
has been tested, it will be ready for manu
facturing. "Earth Alert is an excellent ex
ample of how NASA technology can be 
used for humanitarian efforts at a very low 
cost. I think this shows that NASA is a good 
world neighbor," said George Alcorn, Chief 
of the Commercial Programs Office. 

July 96 Goddard News 5 

----------------··-------------------·----------------·-·----- ·--- ·-----------



Goddard Engineer Receives 
Premiere AIAA Award 
by Donna Drelick 

Glenn Lightsey claims that working on 
the Global Positioning System (GPS) is a 
once in a lifetime opportunity which makes 
him feel like a 'kid in a candy shop'. Well, 
that kid has received a sweet reward. 

The American Institute of Aeronautics 
and Astronautics (AIAA) National Cap
ital Section has presented Goddard's 
Glenn Lightsey with the Young Engineer/ 
Scientist Award. The premier award is 
presented to an AIAA member under the 

is completing his Doctorate from Stanford 
University. These educational opportuni
ties were a result c>f the Goddard Research 
and Study Fellow:.hip Program. 

"Goddard prov.ded me with wonderful 
opportunities. Be' ause of this, almost by 
providence, I found myself in the right 
place at the right time," said Lightsey. 

While at Stanford, Lightsey was able to 
work with Brad p,, rkinson, a world expert 
in GPS. Although GPS was conceived in 

Glenn Lightsey shown with his GPS hardware. 

age of 36, for significant accomplishment 
and career leadership in aerospace and 
aeronautics. 

"This is a tremendous honor," stated 
Lightsey. "Goddard has been great to me, 
and I am proud to represent the Center with 
this award." Lightsey has worked at 
Goddard since 1986, when he was hired 
"fresh-out" of Princeton. Since then, he 
has received a Master's Degree in Electri
cal Engineering from Johns Hopkins and 

the 1970's, it took almost 20 years to make 
it operational. "All ·,fa sudden, it was op
erational and I was working for someone 
who conceived it. l began designing and 
planning GPS on spacecraft and was able 
to bring this expertise back home to 
Goddard," said Lightsey. 

The Global Positioning System is a con
stellation of 24 satellites in orbit that gen
erate signals from v hich positions can be 
computed either or or above the Earth. 

Until recently, the system was used prima
rily by the military. Lightsey, however, 
took a basic ground receiver and changed 
the software to allow the receiver to work 
in space, thereby creating the capability of 
a spacecraft to track itself. The new capa
bility means that a spacecraft is one step 
closer to autonomy. 

As Lightsey is able to reach his poten
tial, he feels that it is his responsibility to 
see GPS reach its potential. 

"This technology is far reaching and 
exciting. In the future, it could literally be 
on all spacecraft in low Earth orbit. Goddard 
is at the forefront of this technology and we 
feel that it is our job to lead the world in its 
development." 

Lightsey is originally from Columbia, 
S.C., and makes his home now in Ellicott 
City with his wife, Jeannie, and their four 
month old son, Connor. Thus far, the young 
engineer says "life has been a wild ride." 
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Greenbelt 
Hams Gear 
Up to Set 
Long 
Distance 
Contract 
Records 

Hundreds of local amateur radio opera
tors, including a number of Goddard em
ployees, worked around the clock for a 
weekend in late June setting up two-way 
radio communication stations, getting on the 
air and contacting thousands of other op
erators in the U.S. and Canada as part of 
the American Radio Relay League's 
(ARRL) Field Day. 

According to Robert DiRosario, presi
dent of the Goddard Amateur Radio Club, 
Field Day is the annual "shakedown run" 
for the ARRL's national field organization. 

"Field Day is a way for hams to get out
doors and have fun under some difficult 
conditions," DiRosario says. "But it's also 
a chance to fine-tune emergency commu
nication skills. We use generator and bat
tery power, and we set up antennas in the 
field. The idea is to put together a self-suf
ficient, working station quickly and begin 
making contacts." 

Government 
Computer 
News Honors 
2 at Goddard 

Government Computer News recently 
honored two Goddard employees with 
awards for their hardware and software con
tributions to education. 

Fritz Hasler of the Laboratory for Atmo
spheres and Ed Masuoka of the Laboratory 
for Terrestrial Physics received awards dur
ing a luncheon at the National Press Club 
in Washington, D.C. 

Continued next column 

The computer organization honored 
Hasler for his efforts to make remote sens
ing data available to students K through 12 
and beyond. According to the award nomi
nation committee, "Hasler has been instru
mental in making NASA remote sensing 
data appealing to students and the general 
public and getting visualizations out to them 
via network television, the print media and 
the Internet. He has accomplished this 
through innovative cooperative efforts with 
universities, private companies, the Ameri
can Meteorological Society, the 
Smithsonian Institute, other NASA centers, 
NOAA and the White House." 

Masuoka, who heads the Computing Sys
tems Office, was honored for his manage
ment of the Moderate Resolution Imaging 
Specroradiometer (MODIS), a key Earth 
Observation System instrument. The nomi
nating committee said, "Developing software 
and integrating a computing system to sup
port the MODIS instrument have been a 
major challenge that Masuoka has success
fully undertaken. The result of his effort will 
improve the future of information technol
ogy in the area of remote sensing." 

Shown here is the Goddard-managed 
Fast Auroral Snapshot (FAST) 
Explorer as it sits in a cleanroom in 
Building 7 at Goddard Center just 
prior to shipment. FAST departed 
Goddard for its Vandenberg AFB 
launch site in California June 21. 
Launch for the space science 
department is currently set for Aug. 
16 from a Pegasus XL rocket. 

About 250 people attended the recent Asian/Pacific American Heritage Day 
celebration at Goddard. Among those welcoming the audience were Angelita Kelly, 
Code 505; Dr. Cynthia Cheung, Code 631; Dillard Menchan, chief, Equal 
Employment Opportunity Office, Maria So, Code 441; Dr. Bhakta Rath, associate 
director of Research for the Naval Research Laboratory; Center Director Joe 
Rothenberg; Center Deputy Director AI Diaz; Center Associate Director Mary 
Kicaz; Dr. Hong-Vee Chiu, Code 915; Asuntha Chiang, Assistant to Senator 
Barbara Mikulski, and Kaleem Kawaja, Code 224, chairperson for ACAPAE. 
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IMACCS 
Continued from Page 1 

monitoring, real-time commanding, attitude 
and orbit detennination, attitude sensor cali
bration, station acquisition, data generation, 
planning and scheduling, and data trending. 
The only function not included within 
IMACCS, but exists on the operational 
SAMPEX ground system, is the task of sci
ence data preparation. 

"In a subsequent, rapid integration 
project, the IMACCS element were com
bined with a combination of COTS and 
GOTS communication systems (a 4.3 
meter antenna at modular radio frequency, 
interface equipment) in just a few weeks," 
said Meyers. Directorate management 
witnessed a real SAMPEX pass monitored 
from an end-to-end COTS system that oc
cupied two conference tables (plus an an
tenna). 

Since the initial implementation, the 
spacecraft operations automation capabili
ties available within the COTS tools have 
been exploited to create a highly-automated 
IMACCS configuration. New capabilities 
include the preplanning of pass activities, 
orbit navigation, the detection of anomalous 
behavior, and the notification of appropri
ate personneL Further, the system is capable 
of initiating corrective action and preparing 
materials for spacecraft engineers to use in 
their evaluation of the problem. 

All of these enhancements are bringing 
IMACCS closer to space flight control in a 
"lights out" environment, meaning without 
human intervention, said Bob Rankin of 
Computer Science Corporation. The prepa
ration of evaluation materials helps tum the 
"lights on" when the engineer begins to 
evaluate the anomaly. In addition, work is 
underway to add the capability to prepare 
and distribute science data. 

IMACCS Life-Cycle Activities 
The implementation of the IMACCS sys

te!ll was completed in three months com
pared to the two years required to develop 
the original SAMPEX system. Tasks com
pleted during the implementation effort cov
ered a sizable portion of the normal devel
opment cycle for a typical ground system. 
The most significant areas not covered were 
the requirements development and early 
design phases of the typical ground system, 
mission requirements generation, science 
planning, and the operational activities. A 
typical ground system life-cycle develop
ment phase includes requirements develop
ment, system design, system implementa
tion, system test, and operational support. 
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Ozone Mapping Back In Business 
It works! The recently launched Total Ozone 
Mapping Spectrometer (TOMS) Earth Probe (EP) 
instrument has taken up where Nimbus-71eft off in 
1992, to return its first global image of our 
precious ozone layer on July 20-21, 1996. The 
TOMS-EP team perservered in the last two years to 
make this moment "picture perfect." The team of 
employees from five of Goddard's directorates, a 
dozen contractors, and other military launch 
personnel stayed the course through a series of 
launch delays and an eleventh-hour replanning 
exercise to change orbit and mission objectives 
and take advantage of the overlap in TOMS-EP and 
ADEOS-TOMS scheduled flight times. The TOMS 
team created opportunity out of adversity to 
deliver an exciting lower orbit, higher resolution 
mission. See for yourself. 

This gray scale image shows total ozone levels for 
July 20-21, 1996. The gray scale at the bottom of the 
figure indicates low ozone levels in the darker 
shades (180) and higher ozone levels in the lighter 
shades (460). The dark oval at the bottom of the 
image shows polar night, where data is not taken. 

Explorer's Quick Reflexes to Catch Images of Aurora 
by Jim Sahli 

Auroras have been a source of fascination and superstition for 
centuries. In recent decades, however, we have gained a better un
derstanding of the phenomenon through scientific research aided 
by space flight instrumentation. NASA's Fast Auroral Snapshot 
(FAST) Explorer's "state-of-art" instruments will probe the physi
cal processes that produce these dazzling displays and add to our 
understanding of Earth's environment in space. 

"The purpose of the FAST spacecraft is to investigate the phys
ics of acceleration processes in nature. Specifically, FAST will in
vestigate how particles are accelerated in space to create the au
rora or 'northern and southern lights'," said Dr. Rob Pfaff NASA 
Goddard project scientist for FAST. 

Scheduled for an August launch from the Western Test Range, 
at Vandenberg Air Force Base in Calif., FAST travels to orbit on a 
winged Pegasus-XL launch vehicle. 

The five scientific instruments onboard FAST will gather high 
speed "snapshots" of the electric fields, magnetic fields, and ener
getic electron and ion distributions at high altitudes of 1,200- 2,600 
miles and at high latitudes (greater than 60 degrees) near the Earth's 
magnetic poles. 

FAST science complements the science investigations performed 
by many of NASA's other satellites in the International Solar Ter
restrial Physics Program, including the recently launched Polar mis
sion. Polar is taking images of the aurora from altitudes of eight 

Earth radii above the poles to look at how the auroral light is dis
tributed within the Earth's high latitude regions. The FAST space
craft, on the other hand, will journey to the "heart" of the aurora, 
the region about 1,250-6,250 miles above the Earth at high lati
tudes, where charged particles are energized and where they are 
subsequently accelerated down towards the upper atmosphere where 
the auroral light is emitted. 

Fast Auroral Snapshot (FAST) spacecraft to study 
bright streamers of light in Earth's atmosphere created 

by electric and magnetic fields. 

The FAST spacecraft includes an on-board flight computer which 
enables it to take high resolution "snapshots" when it encounters 
interesting science events. In addition, FAST will receive real time 
commands from scientists on the ground to operate in certain modes 
and to revise the selection criteria used to identify various unique 
features of the aurora. 

FAST carries a series of instruments designed for aurora inves
tigations: Electrostatic Analyzers to measure energetic electrons and 
ions, an Electric Field Experiment, and an Instrument Data Proces
sor Unit provided by the University of California at Berkeley; a 

Continued on Page 7 
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Surface Ultraviolet Radiation Levels Have 
Increased from 1979 to 1992 
by Allen Kenitzer 

Solar ultraviolet radiation reaching the 
Earth's surface has increased over large re
gions of the planet during the past 15 years, 
as the amount of total ozone in the atmo
sphere has decreased, according to a scien
tific paper published in the August 1 issue 
of Geophysical Research Letters. 

This finding, derived from extensive 
analysis of data from the Total Ozone Map
ping Spectrometer (TOMS) aboard NASA's 
Nimbus-7 satellite, is based on the known 
relationship between atmospheric ozone 
depletion and the resulting decrease in pro
tection from ultraviolet radiation (UV-B, 

TOMS Rides Again 
Fourth Ozone Mapping Mission, 
ADEOSJTOMS, Set to Launch from 
Tanegashima, Japan in August 

by Allen Kenitzer with C. A. Buck 

July 2, 1996-NASA launched the third Total 
Ozone Mapping Spectrometer (TOMS) on a 
petite, -650 pound Earth Probe (EP)-the 
"littlest'' Earth science spacecraft launched in 
the Mission To Planet Earth program-from 
beneath the belly of an L-1011 aircraft. 

August 1996--A month later, Goddard scien
tists are poised to play it again, sending up 
the fourth TOMS mission since 1978. For 
this round, TOMS hitches a lift from the Japa
nese onboard their 3 1/2-ton, 8-instrument 
spacecraft known as the Advanced Earth Ob
serving Satellite-or ADEOS for short. 

NASA's fourth TOMS instrument will fly 
in a higher orbit than TOMS-3 (EP), sailing 
over the same terrain at a 800 kilometer (km) 

290 nm to 320 nrn). The accuracy of the 
TOMS-derived Sl1rface UV-B values has 
been validated by ,_·omparison with several 
ground-based sptctrometers in Canada, 
New Zealand, and South America. 

"The increases .tre largest in the middle 
and high latitudes, where most people live, 
and where the majority of the world's agri
cultural activity occurs," said Dr. Jay R. 
Herman, an atmospheric scientist at 
NASA's Goddard Space Flight Center, 
Greenbelt, Md., and the lead author of the 
paper, "UV-B incn·ases (1979-1992) from 
decreases in total c·zone." 

altitude above its CO·Jsin 's 500 km orbit. The 
300 km separation b.:tween TOMS 3 and 4-
roughly the distancf between Greenbelt and 
the Goddard Institute for Space Studies in 
New York City-\\ ill enable scientists to 
build 3-D maps of ozone columns. From its 
lofty view, ADEOS-TOMS will image a 
larger 42 km square :ootprint, while TOMS
EP will "peer between the clouds" to focus 
in on a tighter 25 kn square area, according 
to ADEOSffOMS principal investigator, 
Dr. Arlin Krueger. 

The two TOMS J nstruments should fly 
in crossing orbits fc·r the next two to three 
years, providing scientists with continu
ous ozone data and near-real time moni
toring capability. 

Goddard enginee ·shave introduced sev
eral key improvemen:s for the newest TOMS 
generation, enablin! scientists to monitor 
instrument changes < nd maintain long-term 
calibrations. The me<.surement precision for 
TOMS 3 and 4 is a factor of three greater 

In the paper, Herman finds that annual 
average UV-B exposure has increased by 6.8 
percent per decade at 55 degrees north lati
tude, where major populations in countries 
such as England, Germany, Russia and 
Scandinavia reside. At 55 degrees south lati
tude, which includes the southern portions 
of Argentina and Chile, the increase has been 
9.9 percent per decade.ln North America the 
changes are smaller since most of the popu
lation lives below 55 degrees. The UV-B 
changes for regions near the Canadian bor
der show about a 4% increase per decade. 

Continued on Page 7 

than the original TOMS, allowing research
ers to accurately measure ozone concentra
tions within volcanic clouds for the first time. 
Scientists will be able to detect smaller vol
canic eruptions and provide longer duration 
tracking of volcanic clouds which can be a 
danger to aircraft. 

ADEOS-TOMS will image larger 
footprints, while TOMS-EP will "peer 
between the clouds" to focus in tighter. 

While the instrumentation for TOMS 
3 and 4 has been upgraded for higher reso
lution, the spacecraft duo continues the 
harvest of information about Earth's 
ozone begun with Nimbus-7 almost two 
decades ago, allowing scientists to track 
changes in the Earth's environment dur
ing our lifetime, and providing clues for 
the future as we uncover the mysteries our 
fragile atmosphere. 

Cooperative Agreement Signed with Litton Industries 
by Donna Drelick 

Litton Industries of Goleta, Calif., has 
signed a cooperative agreement with 
Goddard to pursue the development of an 
Advanced Hemispherical Resonator Gyro
scope (HRG). Support for this dual use 
technology development is provided by the 
Goddard Office of Commercial Programs, 
the Hubble Space Telescope Project, the 
Geostationary Operational Environmental 
Satellite Project, and NASA's Jet Propul-
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sion Laboratory, Pas tdena, Calif. 
Design goals for tne Advanced HRG in

clude increased reli.tbility, increased dy
namic range, cost and size reduction, higher 
temperature and shoe.-: durability, and lower 
noise values. Litton row manufactures and 
markets a medium pomting accuracy HRG
based Space Inert1 al Reference Unit 
(SIRU). While this product will be used on 
several new commur ication satellites and 

spacecraft, the potential exists for increased 
sensitivity not currently realized in its 
present design. 

The Advanced HRG is an excellent 
example of NASA's real dual-use technol
ogy. The reliability and low cost of the gy
roscope will certainly benefit NASA on fu
ture missions, while it has tremendous com
mercial use. By working cooperatively with 

Continued on Page 8 



Rosa Parks Travels from History 
to Future on 40-City Tour 
by Tammy Jones 

"Freedom Riders" Stop at Goddard 
to Launch Model Rockets and 
Future Dreams. 

"One small step for a man, one giant 
leap for mankind." These memorable 
words are from the Apollo 11 moon land
ing. They are also fitting for an earlier date 
in history when the actions of a black 
woman who took one small step would 
forever change race relations in this coun
try. On a cold 1955 December day in Mont
gomery, Ala., Rosa L. Parks refused to give 
up her seat on a bus to a white male pas
senger. The move led to Parks' arrest, the 
Montgomery Bus Boycott, and a wave of 
protest throughout the U.S. 

Parks, nationally recognized as the 
"Mother of the modem day Civil Rights 
Movement," visited Goddard on July 30, with 
nearly 100 students ages 11 to 17. The visit 
was part of the annual Pathways to Freedom 
tour, sponsored by the Rosa and Raymond 
Parks Institute for Self-Development. 

The students, dubbed "freedom riders," 
travel with Parks to 40 cities to study history 
and explore the future. Their stop at Goddard 
was a special opportunity for exposure to ca
reers in science and technology sponsored 
by the Black History Club. David Carter, in 
the Earth Sciences Directorate, arranged for 
Parks and the freedom riders to tour Goddard, 
see a model rocket launch, meet an astro
naut, and participate in a full day of activi
ties at the Center. Almost 500 people turned 
out for Center Director Joe Rothenberg's 
welcome and Parks' remarks. Former astro
naut Fred Gregory and Hubble sci-

entist David Leckrone 
also spoke, encouraging 
the students to strive 
for success. 

"Pathways to Free
dom" takes place over 
four weeks in the sum
mer. It's an intensive 
educational and histori
cal research program 
for students from dif
ferent socioeconomic, 
religious and ethnic 
backgrounds. The stu
dents' journey traces 
the route of the Under
ground Railroad into 

Boot Camp 
Ready. Get Set. Go. 

the Civil Rights Movement and beyond. 
Pathways to Freedom is more than a his

tory lesson, a significant goal of the pro
gram requires students to enhance their in
terpersonal and communications skills, to 
instill self-esteem, and develop an appre
ciation for the performing arts, goal setting, 
career planning and budget management. 

Some of the students and even adults 
who spent the day with Parks said that it 
was great just being in the presence of some
one who had made a positive mark in his
tory. Parks told Goddard News that she 
would like to be remembered as "someone 
who stood for freedom, equality, prosper
ity and all that goes with making a good 
life for all people." 

Deputy Director for Flight 
Projects, Jim Moore, takes his 
place on the CPI assembly line 
for cutting, soldering and strip
ping a wire to make a better 
"Model A." Fellow pupils time 
the operation and observe the 
number of steps required to 
complete the task. 

Twenty senior managers 
signed on for three days at 
Continuous Process Improve
ment (CPI) Boot Camp this 
summer. Top brass rolled up 

their sleeves and set abOut the business of improving work practices and processes. 
CPI's hands-on approach fosters teamwork and teaches the troops to look critically at 
how work is accomplished. 

1'1 iJ I; 1·1: 1•1 ;I ;1•1! I 
1 00 Joe Rothenberg, Director 
100 AI Diaz, Deputy 
180 Mary Kicza, Assoc. Director Space Sciences 
1 00 Kathy Nado, Special Assistant 
110 Jerry Simpson, Human Resources 
114 Wayne Boswell, Training 
130 Jan Ruff, Public Affairs 
150 Nancy Abell, Deputy Comptroller 
200 Sherry Foster, Management Operations 
300 Bob Baumann, Quality Assurance 

400 Vern Wyers, Flight Projects 
400 Jim Moore, Right Projects Deputy 
405 Charlie Vanek, Tracking and Data , 
500 Art Fuchs, Mission Operations 
600 Steve Holt, Space Science 
700 AI Sherman, Engineering 
700 Mike Fitzmaurice, Engineering 
700 Mitch Brown, Engineering 
800 Arnold Torres, Suborbital Projects 
900 Vince Salomonson. Earth Sciences 
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Celebrate Goddard Day 

July 12-A warm, misty breeze. Over
cast skies. The calypso beat of Caribbean 
steel drums. Aromas suspended in humid 
air of spicy curried dishes, tropical season
ings, and fragrant, sweet plantains. People 
calling out to one another, exchanging greet
ings and catching up on news as they 
crowded around exhibit booths and jammed 
long food lines. The scene was festive for 

by C.. A. Buck 

more than 4,000 participants in the first 
"Celebrate Goddarc Day." Big canvas tents 
dotted the lawn in front of administration 
building 8. The rair held off. 

The event was a !lay to remember. "It's the 
first time I can remenber something like this 
happening here at GJddard. I think it's a good 
idea," employees said. "We are people from 
many nations," said the Center Director. The 

Multiculturalism 
The Greater the Inclusion, 
the Greater the Solution 

Sheri ThOrnton, Hubble Financial Manager 
and Celebrate Goddard Day Co-Chair 

Have you ever had to plan, build, or just get something done 
when you weren't sure what you needed to do, how you needed 
to do it, or what it was supposed to look like when it was 
done? This is where we started on the Celebrate Goddard Day 
Committee. 

While I was excited about being involved in a Center-wide event for all employees, I was also 
apprehensive about the challenge. I'd never done this before, and neither had Sandra Irish, my event 
planning co-chair. Our starting position was ~ no one had all th~ answers. We n~ded team of 
more than 40 people from ten directorates servmg on four committees to get the JOb done. We 
viewed everyone as a resource. What evolved in less than three months was remarkable. 

1 think that people don't always recognize the potential rewards of delving into the unknown. 
We all are capable of coming up with fresh, exciting, and successful ideas. Facing new chal
lenges forces us to shift our thinking forward and into a higher gear. It forces us to dig deeper, use 
ingenuity, and tap creativity and spontaneity that are often ?verlooked. . . 

1 am not suggesting that we should start from scratch wtth new people every ttme we begm a 
project, or that we should overlook the value of experience, history, anc lessons learned. Instead, 
1 would challenge my co-workers to look for ways to include people with different experiences 
and perspectives in their projects. It may seem risky-but considering the new oppo_rtunities 
created and the potential rewards-it is worth forcing ourselves and o_th~rs to venture mto new 
and unknown territory. You could be doing yourself a favor, and ach 1evmg a level of success 
beyond what you could attain or imagine on your own. 

For me the feedback on Celebrate Goddard Day has been overwhelmingly positive. Some 
people ha~ said that despite it being a "first,» the day went well. Instead, I'd say it was the 
absence of a precedent that made Celebrate Goddard Day a success. 
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governor's office made it official, issuing a 
proclamation designating July 12th as "Cel
ebrate Goddard Day." 

Participants celebrated the many different 
cultures and countries represented in 
Goddard's workforce with food and entertain
ment from three continents, 10 countries, and 
more than a dozen unique cultures. Employ
ees also listened to Byron Kunisawa's 
thought-provoking keynote address. 

Many traded traditional business attire for 
clothes of many colors and creeds. At the 
Music and Drama (MAD) table, Bill Struthers, 
clad in his MacDonald Scottish kilt and 
matching knee socks, recruited talent for the 
upcoming musical. Wearing his gold letter 
Alpha Phi Alpha African-American interna
tional fraternity t-shirt, Leon Holmes manned 
his booth, handing out free news papers on 

Food. 

behalf of his 15 frat brothers at Goddard. Eight 
Indian folk dancers, draped in red and silk 
dresses fringed with gold, posed for a photo
graph at the side of the main stage. Men and 
women in colorful kente outfits and dashiki 
shirts mingled, as a smiling older gentleman 
wandered through in his traditional Bavarian 
lederhosen-leather shorts and suspenders. 
Fidos for Freedom-specially trained seeing
eye-dogs-and their owners dispensed infor
mation on their programs and the Advisory 
Committee for People with Disabilities. 

"There are a lot of people here working 
together. That's basically what it's all about," 
said event co-chair Sheri Thornton. 



Keynote 
Excerpts 

The following quotes are excerpted from 
remarks made by multiculturalism trainer, 
Byron Kunisawa. 

"When you move forward as an 
organization, it is important that you un
derstand that festivals like this go on ev
erywhere in the country. It is not the 
same as what you do. The reason for 
that, in many organizations, is this is all 
that they do. They have no way to inte
grate this concept into what goes on ev
ery single day. When you only do these 
ethnic celebrations, let me tell you what 
we create. If your model is simply com
prised of ethnic food and ethnic music, 
then the only outcome that you produce 
will be fat people that can dance. " 

Progress Report 
"Nine years ago this day would 
not have been a reality. We ar
gued and fought about this is
sue and concept nine years ago. 
At least today we are having dis
cussions about whether or not 
the concept of multi-culturalism 
has utility or not. There is enough 
of a nucleus here at Goddard to 
begin to move forward. 

Even though God-dard has 
progressed, I think our 
nation has regressed. 
We are far beyond 'at 
risk' and entering what 
he calls crisis and chaos. 
The country is in denial. 
Why? Because of apathy 
and a lack of leadership." 
The Barbecue Story 

"In this country, I believe that 
when we can't solve problems we 
look for scapegoats. What I find 
frightening is the new scape-
goating of illegal aliens. In a country that 
can't differentiate immigrants from citizens, 
all of us who look different are viewed as 
illegal aliens. 

Let me use the example of hosting a bar
becue. We invite ten people. We make sure 
that we have enough food for at least 15. We 
feel comfortable. But then, some of our friends 
have friends drop in on them. They show up 
at your doorstep, and you want to appear like 
this gracious host or hostess. So you say, 

'No problem. Come on in.' 
Then you tell your spouse, 'Honey, we've 

got a problem, because there are 25 people 
out there, and we've only got food for 15.' So 
you try to figure out how to divide up the food 
when someone else comes in and says you've 
got a bigger problem than that. Some of the 

people are vegetarians. 
And you say, 'Why in the he 

heck would a vegetarian come 
to a darn barbecue in the 

first place?' So while you 
are trying to make pars
ley and catsup veg

etables to pass around, 
somebody else comes in 

and says, you've got another 
problem. Some of the friends 
are Jewish, and they can only 
eat kosher food. If you have 
to ask, what is kosher food, 
you don't have to look in 
your cupboard. You ain't 

got none. 
What you will ex

perience in trying to 
entertain at this bar

becue is what this 
country faces ev
ery single day. 

There are more 
people here today 

than we ever thought 
would be here. With more unique 

and different needs and expecta
tions than we have ever had to ad
dress in the history of this country. 
And our problem today is that we 

don't have the understanding and the capa
bility at this point in time to address those 
needs. So if you can't address them, you turn 
the problem on the guests. And I'm saying 
that's what goes on every single day. If we 

focus here on the NASA system at Goddard, I 
believe that you are focusing and moving in 
the right direction." 
Half the Equation 
"At NASA, we only have half of the equation: 
technology. The other half is diversity. Your 
task is to try and develop an institution that is 
both compatible with accommodating chang
ing technology, but also accommodating the 
changing diversity. Because if you're able to 
match the technology with the diversity then 
you will ultimately have the capability to move 
forward. If you don't have that match, technol
ogy does not move by itself. Because NASA is 
such a leader in technology, as an organiza
tion we run the risk of thinking that our tech
nology alone can carry us." 
The Challenge 
"We are a nation at the crossroads of crisis 
and change. It is critical that we take the high 
road through change. Freedom only has value 
when we all share it. Equality only has value 
when we all have it. Your job is not to solve 
the problem. Your job is to be willing to com
mit to the struggle for change in this country 
so that everybody will ultimately live the life 
that should be a given to every individual in 
our society. 

The challenge right now is to get employ
ees to see this as part of work. People look at 

Continued on Page 6 
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KUNISAWA Continued from Page 5 

is as, 'this is not my job.' They ask, 'What's in 
it for me?' Rather than looking at it from the 
perspective of what might I learn by partici
pating, or what is interesting about the expe
rience for all of the people who have chosen 
to be here. 

Until we change the attitude from not, 
'What do I get out of it,' but what are other 
people going there for, and what can I learn 
about those other people that could benefit 
me in working more effectively, we will not 
have truly progressed." 

Kunisawa does not blame leadership or 
make white men the scapegoat for failures to 
fully embrace a multicultural approach. 
Instead, he explains that, "the problem is one 
of breaking the cycle of old behaviors that 
helped to make you successful in the past." 

"I do know that not everyone has come to 
training," he says. Kunisawa is not concerned 
when people question multi-culturalism train
ing, but he does gets concerned when they 
don't show up. 
Stepping Up to the Challenge 
Following Kunisawa's remarks, Goddard 
managers participated in a panel discussion 
on multiculturalism and diversity Deputy 
Center Director, AI Diaz, described Goddard's 
discourse and efforts to grapple with 
multiculturalism and diversity issues saying, 

"Becoming a multicultural organ
ization is going to take some action. 
Unless we learn to act together to 
achieve the common objectives, we 
are not a multicultural organization. 
Unless we are inclusive of all of our 
differences, rather than exclusive, I 
think that we have missed the 
opportunity for benefit. The fact is that 
we are different as individuals. People 
are not going to perform to their 
fullest, unless they feel at least 
respected, if not totally comfortable. 

If you look at the demographics 
in the year 2000, unless the organi
zation is multicultural, it will deprive 
itself of the best and brightest. If 
people don't feel respect, they are not 
going to seek employment with us. 

In the scientific enterprise there is 
an additional value that multi
culturalism brings. Diversity provides an 
enhanced capability to solve problems 
because of the different view points 
brought to the bear on a problem." 
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Thumbs Up 
for Hitchhiker 
TEAMS 
Performance 
All Systen1s Were "Go" 
for Goddard Special 
Payloads Flown on 
Recent Shuttle Mission 
by Tammy Jom1s 

When NASA launched Space Shuttle 
Endeavour STS-T on its the I 0-day mis
sion with its recod-breaking four planned 
rendezvous, several Goddard-managed pay
loads were on boru d. Neal Barthelme, mis
sion manager in th.: Special Payloads Divi
sion, says STS-77 was the second shuttle 
mission in less than a year to fly three bridges 
from his Division at the same time. (STS-69 
also carried a trio Jf Goddard special pay
loads.) The shuttle s Hitchhiker carrier this 
time contained four experiments called Tech
nology Experiment; for Advancing Missions 
in Space (TEAMS . 

Barthelme and more than 200 of his col
leagues compared notes on TEAMS' out
standing perform.mce with the STS-77 
astronauts this summer when the crew vis
ited the Center for post-mission briefings. 
While much of the data remains to be pro
cessed, early indications show that all went 
well for Goddard's ~TS-77 payloads. Here's 
the run down. 

TEAMS 
t/ Goddard's Passive Aerodynamically 

Stabilized Magnetically Damped Satellite 
(PAMS) did exactiv what it was supposed 
to do. This pint-sized free-flyer doesn't need 
a steering wheel t<• stay on course. PAMS 
is a technology demonstration designed to 
test aerodynamic ~ tabilization as a means 
for maintaining satellite direction. PAMS 
consists of a smal· deployed satellite and 
a measuring systern to observe the satel
lite during a Shuttk mission. Linda Pacini, 
PAMS experiment manager, said the sat
ellite performed a' expected, "This dem
onstrates that aen·dynamics stabilization 
techniques work." 

t/ Refueling experiment topped off the 
tank. The Vented Tank Resupply Experi
ment (VTRE) ~ as designed to test 

Continued on Page 8 

News makers 
Frank Ceppolina makes the grade at 
Santa Clara University (SCU). The 
school awarded former alum Ceppolina 
with its Distinguished Engineering Alumni 
Award, printing a full-page profile on the 
HST Flight Systems and Servicing Project 
Manager for the school's magazine. 
'When Ceppolina came to SCU in the late 
50's, he wasn't particularly interested in 
rocket science. He was more a 'model air
plane guy."' Let's hear it for the class of '59. 

Dennis Christopher is the Cable Guy. 
Bucks County Cablevision in Pennsylva
nia made the Goddard Education Special
ist a local celebrity with their 8-part inter
active TV program called "Lift-Off to 
Learning," broadcast for more than 1 ,400 
students. Christopher brought the excite
ment of space down to earth for his 
MTV-generation audience with video 
clips, live demonstrations, and interviews 
with astronauts. His work will also be 
featured in the Time Warner Corporation's 
trade magazine. "One of the major 
advantages of cable is knowing our 
customers and being able to meet the 
specific needs of each individual commu
nity;' said the Cable Station's appreciative 
programming director. 

High praise for Mission Operations 
and Data Systems project manager, 
Algelita Castro Kelly. Featured in a new 
book of 70 outstanding role models, "Fili
pino Achievers in the USA and Canada: 
Profiles in Excellence," Kelly is recog
nized for her professional achievements 
and dedication to mentoring others. 
Phillipine President, Fidel Ramos, com
mends Kelly ''for her significant work 
which gives well-deserved recognition to 
our countrymen who have succeeded de
spite many obstacles." 

Jeannette Benavides is rocking 
"La Nacion." Featured in a full-page 
color story appearing in Costa Rica's 
major newspaper, "La Nacion;· the flight 
assurance technologies chemist and 
materials engineer talks about the impor
tance of the EOS program, and opportu
nities for Costa Rica to participate in this 
interdisciplinary, international program. 

Alan Binstock gets thumbs up verdict 
from Washington Style. A photo and 
article on Binstock's sculpture appeared 
in the Washington Post Style article, 
"Sculptor Acquits himself well in Green
belt Show:' The Facility Management 
Division's architect exhibited his flagstone 
and steel works at the Federal 
Courthouse this summer, winning rave 
reviews. A project manager at Goddard, 
Binstock is perhaps best known for his 
sculpture in the Building 1 cafeteria: a 
design and installation in the serving area 
which resembles space hardware. 



A Scholar's 
Journal 
DAY 1: After receiving my security 
badge without incident, I met three other 
Space Club Scholars. We stuck out as 
summer students, who didn't know where 
to go, how to get there, or who to ask. 
~ealiz~g we were stronger united, we 
nnmedtately bonded. The four of us in~ 
traduced ourselves and walked together 
to Building 3. The tight security quickly 
c.hanged m~ first day jitters into precau
tionary pantc. Absorbing important de~ 
tails, we noticed the door was flanked by 
a keycard security device and stated only 
employees with proper clearance could 
enter. Determining that we were at the 
right building, we proceeded through the 

Here, the excitement of science 
is the invisible force that ties 

everyone together. 

do~ble doors. I held my breath, and 
v.:mted for the alarms, guards, and dogs. 
Silence. No one jumped out from behind 
the bushes. We were safe. We were at the 
right building. And ... we were early. 
. Meeting th~ others students and g~ 
mg to the onentation helped calm 
everyone's nerves. Our coordinator's 
easy going nature and great sense of hu
mor rubbed off on the group. We even 
grew excited at the prospect of six weeks 
at Goddard. At the orientation we were 
warned of three very important items. 
Number one, the security guards carry 
guns. Number two, the geese always 
have the right of way. And number three 
in order to survive on Center you must 
learn to speak "Acronym". No one 
warned me about Goddard's intense sci
entific atmosphere. I guess I should have 
known better. 

After meeting my mentor, Ian Sprod, 
I followed him to Building 22. We dis
cussed acronyms, and I learned a new 
one, TOMS(Total Ozone Mapping Spec
trometer). That brought my AEL (Acro
nym Experience Level) to three: NASA, 
GSFC, and TOMS. I observed that there 
were an overwhelming number of chalk
boards. They're on every floor and in 
most hallways and offices. It reminded 

by Kelly Fox, 1996 National Space 
Club Scholar & Atholton High 
School Senior, Columbia, MD 
Mentor: Mr. Jan Sprod, 
TOMS Atmospheric Scientist 

me of my high school. The only differ
ence was that these chalkboards were 
well stocked with chalk, prepared for 
even the most spontaneous of thoughts. 

I was most amused with the toilet 
paper dispenser in the ladies rest room. 
1t read like directions designed for the 
Shuttle: "when empty flip access door." 
Only at NASA. 

The scientific atmosphere remained 
strong in even the cafeteria. The TV in 
the comer continually pumped Weather 
Channel satellite pictures into the busy 

"The salt shaker became the 
Shuttle as it rendezvoused with 

the Spartan carrier" 

room. Conversations surrounded the lat~ 
est launch, the next colloquium, and fu~ 
ture projects. The salt shaker became the 
Shuttle as it rendezvoused with the Spar
tan carrier (a.k.a. the pepper shaker). And 
boy did the acronyms fly! 

I've found that Goddard is full of sci
entific influence. Here. the excitement of 
science is the invisible force that ties ev
eryone together. I understand now that it 
is that excitement that I saw in the eager 
expressions of many of my colleagues 
that first day. Eager to learn, eager to un
derstand, and eager to share. 

FAST Continued from Page 1 

FAST is the second of five missions in 
NASA's Small Explorer (SMEX) Project 
developed by Goddard. The SMEX satel
lites are highly capable, small observatories 
for quick response astrophysics and space 
physics investigations. 

"Innovative engineering and new tech
nology advances have increased the poten
tial scientific return of the SMEX spacecraft 
to a level comparable to larger carriers. The 
design has struck a balance between mis
sion risk and cost that has allowed for the 
develo~~e~t of an extremely capable space
craft w1thm JUSt three years time. The SMEX 
program well embodies the faster, better, 
cheaper concept," said James Watzin 
SMEX project manager at Goddard. ' 

OZONE Continued from Page 2 

"This confirmation that we can use a 
space-based sensor like TOMS to measure 
long-term global surface ultraviolet radia
tion levels represents a very powerful new 
tool for Earth Scientists and others to use 
both now and in the future," said Dr. Robert 
Harriss, Director of the Science Division, of 
NASA's Office of Mission to Planet Earth 
Washington, D.C. ' 

Ozone, a molecule made up of three at
oms of oxygen, is found in the atmosphere 
between the ground and about 37 miles (60 
kilometers) in altitude. Ozone absorbs ultra
violet radiation from the Sun and shields life 
on Earth from its harmful effects. Scientists 
and others have a keen interest in ozone 
depletion, given that the increased amounts 
of ultraviolet radiation that reach the Earth's 
surface because of ozone depletion, have the 
potential to increase the incidence of skin 
cancer and cataracts in humans, harm some 
crops, and interfere with marine life. 

Aug./Sept. 96 Goddard News 7 



TEAMS Continued from Page 6 

improved methods for in-space refueling. 
The results of the experiment will be used 
in future designs of spacecraft liquid pro
pellents. All VTRE video and digital data 
was recovered, and large quantities of 
unique and interesting data were returned. 
The Lewis Research Center experiment vid
eotaped red-dyed freon as it was transferred 
at different fill rates from one tank to an
other and back again. 

t/ Hitchhiker passenger turned up the 
heat on microgravity experiment. The Liq
uid Metal Thermal Experiment (LMTE), 
sponsored by the Air Force's Phillips Labo
ratory, in Albuquerque, N.M. LMTE looked 
at the performance of liquid metal heat pipes 
in microgravity conditions. LMTE turned 
out the hottest heat pipes in space history at 
>900 degrees Fahrenheit. The experiment 
was successful with its hardware and soft
ware, real time control and data acquisition 
obtained through ground support equipment 
at the Goddard's Hitchhiker Payload 
Operations Control Center. 

t/ Navigation experiment pointed the 
compass for future space station 
orienteering. The Global Positioning Sys
tem (GPS) Attitude and Navigation Experi
ment (GANE) is a Department of Defense 

Subscription Information: 

GSFC & WFF Mailing List 
Offsite/Commercial Subscriptions 
Retiree Subscriptions 

navigation system :hat allows world-wide 
navigation capabilities. GPS allows pilots, 
boaters, hikers and others accurate real
time position and . elocity determination. 
The International )pace Station will use 
GPS for position, • elocity, time informa
tion and attitude d.:termination. GPS met 
its mission objecti' es. 

SPARTAN 207 
t/ The Spartan 2tJ7/lnflatable Antenna 
Experiment (IAE) also flew on this mis
sion and was succ·essful. Data from the 
spacecraft indicate tltat all systems functioned 
as intended. Mark ~.teiner, Spartan 207/IAE 
Mission Manager s.tid that L'Garde, Inc. of 
Tustin, Calif., the builder of the IAE, is still 
evaluating data from the flight. ''They were 
very pleased with the quantity and quality of 
the photo and video Jocumentation from En
deavour. They said that it appears that the 
antenna portion of lhe IAE did not fully in
flate, and are working to understand just what 
exactly happened," said Steiner. The flight 
hardware has been removed, and is in stor
age for future flight,. 

There also wen ten GAS experiments 
on the STS-77 mis,ion. 
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LITTON Continued from Page 6 

industry, NASA is helping to bring these ben
efits to the American public," said George 
Alcorn, Chief of Goddard's Commercial 
Programs Office. 

The value of the product attracts industry 
contributions. NASA is not the major finan
cial contributor for the product. This repre
sents a new way of doing business within the 
demands of a shrinking federal budget." 

The successful development of the 
advanced gyroscope will greatly increase 
safety and reduce costs associated with vari
ous commercial activities, such as oil explo
ration and drilling. Current tools used by the 
oil industry for measuring the depth and di
rection of a drilling location have limited ac
curacy and dependability. The Advanced 
HRG allows for a single tool to measure depth 
and direction while drilling and surveying. 

Designs for the Advanced HRG will be 
evaluated and validated by GSFC, JPL, 
Litton, and the California State Defense 
Conversion Council. 

UPCOMING EVENT 

Goddard 
Community Day 

Activities for the 

whole family include: 

Engineering Fair 
Guided tours of Center 
Living-in-Space Demos 
Model Rocket Launches 

Control-Line Model Aircraft Demos 
Discover Goddard Speaker 

September 15, 1996 9 a.m. to 4 p.m. 
For more information, call (301) 286-8981 

Goddard News Editor, Ernie Shannon, 
leaves for Columbus, Ohio and a promo
tion to Public Affairs Director at the DOD 
Finance and Accounting Systems Center. 
Best of Luck! We'll miss you. 
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High Energy Payloads 
Launch from Wallops 
on Pegasus 
by Jim Sahli 

With two successful NASA Pegasus launches completed 
in 1996, Goddard will fly again on a Pegasus rocket 
to place two space science spacecraft into orbit this 
October from Wallops. 

The spacecraft are an Argentine satellite 
called SAC-Band an MIT-built payload called 
HETE. The two missions will study gamma 
rays and other astrophysical, high energy, and 
solar events. 

SAC-B (Satelite de Aplicaciones Cien
tificas) is an international cooperative project be
tween NASA and Argentina's National Commis
sion of Space Activities (CONAE). The spacecraft 
is designed to advance the study of solar physics and 
astrophysics through the examination of solar flares, gamma 
ray bursts, diffuse X-ray cosmic background, and energetic 
neutral atoms. 

"The primary goal of SAC-B is to develop and test scientific 
technology on a new, light, capable spacecraft designed and devel-

oped in Argentina. Follow-on spacecraft will form a series of light 
spacecraft for space applications, scientific investigations, and tech
nology development," said Dr. Mario Acuna, project scientist for 
SAC-B in Goddard's International Projects Office. 

NASA is providing two scientific instruments, launch services on the 
Pegasus' launch vehicle, and support for initial orbit operations 
and emergency backup throughout the mission life. CONAE is re-
sponsible for the design and construction of the SAC-B spacecraft, 

the Hard X-ray Spectrometer (HXRS) instrument, the ground 
station and the scientific data distribution. 

Under a separate agreement between Argentina 
and Italy, the Italian Space Agency (ASI) is pro
viding the solar arrays plus a scientific instru
ment. Also under an additional separate agree
ment between Argentina and Brazil, the Bra
zilian National Space Research Institute 

(INPE) is providing the facilities required to 
perform environmental testing of the spacecraft. 

SAC-B, a 400-pound (181 kilogram) class 
spacecraft, launches from the Pegasus XL expend

able launch vehicle which mounts to a Lockheed L
Oll transport aircraft. Launch operations will take place 

at the Goddard's Wallops Flight Facility in Virginia. 
SAC-B 's Mission Operation Control Center located at 

San Miguel (just outside of Buenos Aires, Argentina) will be 

Continued on Page 2 

New Technology Could Save 130 More Lives Annually 
NASA leads in installing new aircraft technology to assist with search and rescue 
by Allen Kenitzer 

NASA is among the government agencies leading the way to 
install new technology which could save 130 more lives annu
ally once placed on all general aviation aircraft, according to a 
NOAA study. 

The National Oceanic and Atmospheric Administration (NOAA), 
United States Coast Guard and NASA recently completed the in
stallation of newly-available satellite-compatible Emergency 
Locator Transmitters (ELTs) on six aircraft. The new transmitters 
are designed to eventually replace 1970s technology ELTs that are 
currently installed in the U.S. general aviation fleet, which num
bers over 200,000 mostly small single-engine aircraft. The aircraft 
selected to receive the new ELTs include a NASA DC-8 research 
plane, a NOAA P-3 "hurricane hunter," and Coast Guard command, 
search, and recovery aircraft. The sixth plane is a twin-engine 
Aero Commander that is flown by NOAA at low altitudes in 
remote areas to measure the water content of snow packs. 

NASA has gotten a jump start on the aviation industry by volun
tarily converting to the new technology ELTs in advance of a Fed
eral Aviation Administration (FAA) ruling for conversion of the 
entire general aviation fleet. 

"We're excited about the installation of this new technology," 
said Ron Wallace, Goddard's Search and Rescue Mission Manager. 
"We hope that other general aviation plane owners will follow 
our lead and update their own beacons." 

ELTs were originally designed to be detected and located by over
flying aircraft and fixed radio receivers. Soon after ELT installa
tion was mandated, the FAA learned that many distresses were 
not being detected. Consequently, NASA initiated a research 
and development program to see if ELT signals could be detected 
and located from space. Today, space-borne instruments are the 
primary sensors used for locating missing aircraft. 

Continued on Page 8 
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Hot and Cold Running 
Observations 
ORFEUS-SPAS-2 Explores New 
Territory in the UV 
by Jim Sahli 

Goddard scientists will be among the 
U.S.-German science team working to
gether on the Orbiting and Retrievable Far 
and Extreme Ultraviolet Spectrometer -
Shuttle Pallet Satellite-2 (OREFUS-SPAS-
2) mission. Scientists will travel to 
Kennedy, where the science mission opera
tions will be conducted during the 16-day 
Shuttle flight. The OREFUS-SPAS astro
physics mission will investigate very hot 
and very cold matter in the universe. 

This fall's flight is the third in a series 
of missions using the German built 
ASTRO-SPAS science satellite. The 
ASTRO-SPAS program is a joint 
German-U.S. endeavor between 
NASA and the German Space 
Agency, DARA. 

"ORFEUS-SPAS-2 will attempt a 
large number of observing programs. We 
hope to gain new insights about the evo
lution of stars, the structure of galaxies, 
and the nature of the interstellar me
dium," said U.S. mission scientist for 
ORFEUS-SPAS-2, Dr. Ron Polidan of 
Goddard's Space Science Directorate. 
"While we are in space for 16 days aboard 
Atlantis, we will be exploring new terri
tory. Many of the objects we are looking 
at have never been observed before in the 
ultraviolet," said Polidan. 
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ASTRO-SPAS is a spacecraft designed 
for launch, deplo: ment and retrieval by the 
Space Shuttle. Once deployed from the 
Shuttle by its Remote Manipulation System 
(RMS), ASTRO-SPAS will operate quasi-au
tonomously for 1 Li days in the Shuttle vicin
ity. After its free flight phase, the satellite is 
retrieved by the R \1S and returned to Earth. 

The one-meter diameter OREFUS Tele
scope with its Far Ultraviolet (FUV) Spec
trograph and Extreme Ultraviolet (EUV) 
Spectrograph is the main payload for 
ORFEUS. A secondary, but highly com
plementary payload is the Interstellar Me
dium Absorption Profile Spectrograph 
(IMAPS). In addi' ion to its astronomy pay-
loads, OREFUS-'IPAS carries the Surface 

Effects Sample \1onitor (SESAM) and the 
Remote IMA \:Camera System (RICS). 

Th~ OREFUS-SPAS mis-
sion will concentrate on 

astronomical 
observations at 

very short wave
engths, specifically the 

tw > spectral ranges Far 
Ultra violet (FUV, 90-125 

nanometers) and Extreme Ultraviolet 
(EUV, 40-90 nanometers). This part of the 
electromagnetic spectrum is obscured by 
the Earth's atmosphere, making it unsuit
able for ground-b<t sed observations. The 
region is extreme!~ interesting to astrono
mers since it posse.;ses one of the highest 
concentrations of .;pectral lines, includ
ing the lines for various states (at various 
temperatures) of h) drogen and oxygen
key elements for life.• 

High Energy Continued from Page 1 

the focal point for mission operations. 
An Argentine flight operations team will 
be responsible for the spacecraft and in
struments, as well as tracking, data acqui
sition and science data management. The 
Wallops and the Bermuda Island track
ing station will provide complete pow
ered flight ascent coverage. The Wallops 
Tracking Station will provide launch sup
port command and engineering telemetry 
support augmented by the Deep Space 
Network which will provide one contact 
per orbit for up to 30 days after launch. 

SAC-B will carry three astronomical in
struments. The scientific payload is com
prised of the Argentine-built HXRS instru
ment which was developed by the Insti
tute of Astronomy and Space Physics. 
HXRS will study changes in the spectra of 
gamma-ray bursts and solar X-ray flares. 

Goddard will provide two detectors to 
measure soft X-ray emitted by solar flares 
and gamma ray bursts. The instrument is 
called the Goddard X-ray Experiment 
(GXRE). A diffuse X-ray background 
detector, the Cosmic Unresolved X-ray 
Background Instrument using CCDs tech
nology (CUBIC), is being provided by 
Penn State University. It will map the 
X-ray sky to study the background radia
tion emanating from the galaxy and the uni
verse. Also flying will be an Italian instru
ment called ISENA to measure energetic 
neutral atoms. 

The SAC-B spacecraft will be launched 
with its companion payload, the High 
Energy Transient Experiment (HETE). 
HETE is a Massachusetts Institute ofTech
nology mission coordinated with the 
Goddard International Projects Office. 

HETE will carry three instruments: a 
gamma-ray burst detector; an X-ray cam
era; and ultraviolet cameras. Investigators 
will use these instruments to detect a 
gamma-ray burst and observe its associated 
X-ray emissions, obtaining a general loca
tion in the sky before finally using the UV 
cameras to pinpoint fainter UV emissions 
to determine burst location with a high 
degree of precision. Information will be 
continuously transmitted in real time to 
enable numerous ground observatories to 
participate in rapid co-investigations of 
observed targets.• 



Hubble Sees Early Building 
Blocks of Today's Galaxies 
by Tammy Jones 

On Sept. 4, NASA Hubble Scientists 
announced the discovery of galaxies "un
der construction." New Hubble Space Tele
scope images reveal what may be galaxies 
under construction in the early universe, out 
of a long sought ancient population of "ga
lactic building blocks." 

Hubble's detailed images, taken with the 
Wide Field Planetary Camera-2, reveal a 
grouping of 18 gigantic star clusters that ap
pear to be the same distance from Earth, and 
close enough to each other that they will 
eventually merge into a few galaxy-sized 
objects. They are so far away, 11 billion 
light-years, that they existed during the ep
och when it is commonly believed galaxies 
started to form. 

These results add weight to a leading 
theory that galaxies grew by starting out 
as clumps of stars, which, through a com
plex series of encounters, consolidated into 
larger assemblages that we see as fully
formed galaxies today. 

The finding is another step back into the 
dim past, where astronomers ultimately 
hope to uncover the earliest seeds of gal
axy formation which arose shortly after the 
birth of the universe, or the Big Bang. 

Astronomers at Arizona State University, 
Tempe, Ariz., (ASU) and the University of 
Alabama at Tuscaloosa found 18 of these 
cosmic building blocks packed into an area 
about two-million light-years across. "It's 
the first time anyone has seen that many star
forming objects in such a small space. There 
are not nearly as many such luminous ob
jects in the two-million light-years separat
ing Earth's galaxy, the Milky Way,from the 
Andromeda Nebula, the nearest major gal
axy," says Rogier Windhorst of ASU. 

The astronomers published their findings 
in an article, authored by ASU graduate stu
dent Sam Pascarelle, in the Sept. 5 issue of 
the journal Nature. 

The building blocks seen by Hubble con
sist of only about a billion young stars each, 
and Hubble shows star formation is under
way through the presence of many blue stars 
and glowing gases. The objects typically 
measure only 2,000 light-years across. 
"That's not very big. Our own galaxy is 
100,000 light-years across," Odewahn says. 
The objects are much smaller than even the 
central bulge of the Milky Way, which mea
sures about 8,000 light-years in diameter. 

"We think that by repeated merging, they 
will grow big enough to become the bulges 
of nearby galaxies," says Keel, citing other 
Hubble studies that have shown that the 
galaxy merger or collision rate was higher 
in the past. "In fact, at least four of the ob
jects in this field show double structure in 
their centers only a few thousand light-years 
apart, as if we've caught them in the act of 
falling together." 

Hubble shows a new level of detail for 
determining the true nature of these "pre
galactic blobs." Hubble resolved clumps 
as small as 2,000 light-years across (1/lOth 
of an arc second). These were seen in a 
two-day (67-orbit) exposure by Hubble of 
a small region of sky in the northern part of 
the Hercules constellation near the border 
with Draco. 

"We've never seen so many of these 
objects in a single exposure and so small," 
says Pascarelle. "We are convinced that 
these objects are not peculiar, but part of 
the general formation process of galaxies 
in the early universe." 

Astronomers see stars form, because star 

formation is an ongoing process. However, 
astronomers have never directly seen gal
axies form, because their formation may 
have happened a long time ago, or because 
galaxy formation is not as spectacular as 
once believed, and is therefore much harder 
to observe. 

The idea that galaxies grew from small 
pieces coming together, rather than through 
the collapse of a gigantic gas cloud, has been 

predicted from previous theoretical work 
and ground-based observations. The 
Hubble observations offer some of the best 
direct visual evidence to date, says 
Pascarelle. 

"Though many of the objects are isolated 
in the image, they are close enough together 
in space that most of them should eventu
ally merge," according to Windhorst. He 
sketches a scenario where two or more ob
jects will pass through each other, drawing 
out hydrogen gas to form more stars later. 
(Although the term "collision" is used, their 
individual stars don't collide.) They may 
then evolve to form the numerous faint blue 
galaxies, a distant population of galaxies 
seen by Hubble and other telescopes. Later, 
surrounding hydrogen gas then settles into 
a disk to form a spiral galaxy. 

If this construction plan is correct, our 
Milky Way galaxy contains all the pieces 
of the assembly process. The older, redder 
stars in the Milky Way's central bulge came 
from the merged clusters, or "sub-galactic 
units," seen by Pascarelle and collaborators. 
The spiral arm that our Sun inhabits was 
made later after hydrogen settled into a disk. 
Some of the 140 globular star clusters which 
orbit the Milky Way may be "left over" 
smaller building blocks which formed 
before the larger units seen by Pascarelle 

and collaborators, but were never pulled di
rectly into larger assemblages. 

GIF and JPEG images, captions and 
press release text are available via World 
Wide Web at: 

http://www.stsci. edu/pubinfo/PR/96/29. html 
and via links in: 
http://www.stsci.edu/pubinfo/Latest.html or 
http://www.stsci.edu/pubinfo/Pictures.html .• 
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TERRA-BITES 

The Sunset of SSBUV, Goddard's 'Frequent Flyer' 
by Denise Konopka 

The sun is a major driver in what hap
pens naturally with ozone. The suns 
output, particularly its output in the ul
traviolet ( UV) region of the spectrum 
has great influence on the chemistry 
and dynamics of the Earth's atmo
sphere. Knowledge of temporal and 
spectral solar irradiance changes, par
ticularly in the middle and near UV, 
are needed to study and understand 
the thermal structure, dynamics, 
and energy budget of the 
Earth's middle atmo
sphere. Scientists also 
use measures of ozone 
to study the combination 
of natural irifluences (like the 
sun) and imposed influences 
(like human behavior). To do so 
requires accurate measurements over 
long time intervals. 

The Shuttle Solar Backscatter Ultravio
let (SSBUV) instrument, developed at 
Goddard was designed to measure ozone 

concentrations by comparing solar ultra
violet radiation v, ith radiation scattered 
back from the E<trth's atmosphere. The 
SSBUV is one in;trument that helps sci
entists to undet·stand natural short
and long-term changes that impact how 
the sun changes. 

In late 19811. the Space 
Shuttle Atlanti~, carried the first 

flight of the SSB UV instrument. Since 
then, SSBUV has nade eight flights. The 
most recent (and fnal one) was as part of 
the Atmospheric laboratory for Applica
tion and Science-3 (ATLAS-3 ). After eight 
successful fli~ hts, the SSBUV 

has collected data that will also help sci
entists maintain the long-term accuracy of 
the daily ozone measurements. 

Tracking solar UV changes requires a 
high degree of accuracy to thoroughly un
derstand the role of solar variations on at
mospheric change. To increase the accu
racy, reliabk instruments that are carefully 
and regularly calibrated are needed. 

SSBUV underwent rigorous calibration 
before and after flight. In fact, the 

SSBUV program pursued a 
vigorous laboratory calibration 
effort with standards traceable 

to the National Institutes for 
Standards Technology. This also 

enabled scientists to compare observa-
tions of several ozone measuring instru

ments such as those aboard the Upper 
Atmosphere Research Satellite (UARS) 
and others. 

SSBUV's impact on NASA's ability to 
detect ozone trends was realized during the 
fourth SSBUV flight, when the instrument 
was carried as part of the ATLAS package. 

Student Experiments 
Hitch a Lift 
From Silly Putty to Dahlia Bulbs and a Fluid Thermal 
Convection Apparatus: Students from Kindergarten 
through College Fly their Science Projects in Space 

The system includes an internal support structure, battery, power 
distribution system, devices for data sampling and storage, and a 
harness - all provided by GSFC. Experiments may be "active" 
(requiring power) and/or "passive" (non-powered). Prior to flight, 
customized data sampling schemes are programmed for each ex
periment. Data reduction and processing are completed post-flight. 

by Tammy Jones 

A new educational initiative at Goddard takes students' science 
lessons from the chalkboard to the launch pad this fall. The Space 
Experiment Module (SEM), conceived and managed by the Shuttle 
Small Payloads Project, targets kindergarten through university level 
students. Students develop their own experiments and use SEM 
hardware to carry the payloads into space. 

"SEM stimulates and encourages hands-on/minds-on student 
participation in the creation, development, and potential flight of 
zero-gravity and micro-gravity experiments on the Space Shuttle," 
said Dr. Ruthan Lewis, SEM mission manager. 

Student experiments will make their maiden voyage flight on 
board STS-80 with the ORFEUS-SPAS-2 mission this fall. The 
student payloads will be flown inside ten reusable containment mod
ules for experiments within a 5-foot Get Away Special canister. 
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Reusable modules hold student cargo. 



When data from three different instruments 
on board ATLAS-I were compared with 
one another, the agreement between the 
three data sets was excellent. 

These instruments had been calibrated 
against three independent absolute standards. 
Because calibrations of the three instruments 
were based on independent standards, the in
formation about solar spectral irradiance is 
now known with much better accuracy. This 
is a much improved confidence over histori
cal measurements, and means that the data 
furnishes a good baseline for future solar 
measurements. 

SSBUV observed the sun from the Space 
Shuttle a total of eight times from 1989 
through 1996, making it one of the most 
frequently flown payloads in the Shuttle's 
Cargo Bay. The measurements obtained 
during SSBUV constitute the longest solar 
UV data base made with an instrument cali
brated preflight, inflight, and postflight. 
Launches of other BUY instruments in the 
future will provide a unique opportunity to 
intercompare the new generation of ozone 
measurements with those that have been in 
orbit for some time. 

Interested readers make check out the 
SSBUV web site located at: 

http://ssbuv.gsfc.nasa.gov/• 

Experiments flying on SEM's first flight 
include CAN-DO's Gravity & Acceleration 
Readings, Bacteria-Agar Research, Crystal 
Research and Magnetic Attraction; Surface 
Tension from Glenbrook North High 
School; Fluid Thermal Convection from 
Purdue University; Fluid Mixing from 
NORSTAR Student Research Center; and 
Bacteria Inoculation from Poquoson Middle 
School. Seeds, soil, tubers, Dahlia bulbs, 
chalk, crayon, calcite, Silly Putty, bubble 
solution, popcorn, mosquito eggs, and other 
organic compounds will also fly aboard 
SEM as passive experiments sponsored by 
Hampton Elementary School, CAN-DO, 
Glenbrook North High School, and Purdue 
University. 

Additional information on SEM may be 
accessed via the Shuttle Small Payloads 
Project World Wide Web Homepage at: 

http://sspp.gsfc.nasa.gov • 

Is this Ancient Life? 
4 lb. Rock Raises Host of Questions for Viking 
Project Scientist 
by Dr. Gerald Soffen 

This August, a NASA research team of scientists announced that they had found evi
dence strongly suggesting primitive life may have existed on Mars more than 3.6 billion years 
ago. The team found the first organic molecules thought to be of Martian origin inside of an 
ancient Martian rock that fell to Earth as a meteorite. 

Ironically, this news was announced on the heels of the twentieth anniver
sary of the Viking Mars Landing. Former Viking Project 
Scientist, Dr. Gerald Soffen, remembers the thrill of 
early Mars exploration and 
reflects on the significance 
of this major planetary dis
covery unearthed in our 
own back yard. 

Wow - FANTASTIC. 
Uars Rock with possible 
microfossils inside! 1 have 
to pinch myself to make 
sure I'm not dreaming. All 
my adult life I have been 
thinking about the origins of 
life (on the Earth).l joined 
NASA to be able to search 
for life on Uars. And now, 
right under our nose, in 
some dusty storage case, 
comes an almost miracle. 

A rock from Uars formed when Uars was be· 
coming a planet 4 1/2 billion years ago, got 
knocked off by a great big boulder that h~ the 
planet 10 to 20 miiAon years ago, and now landed 
on Earth at the South Pole at the dawn 
of civiWzation. 

Wow! 

I have spent most of my life {as the Project Scientist for the Viking) searching for life on 
Mars and came up empty handed. Roberta Score in 1984, on a National Science Foundation 
expedition to the Antarctic, finds a 4 pound rock in the blue ice and may have changed scien
tific history. 

Now, what's in this rock? For years nobody looked, and then in 1992 some folks at the 
Johnson Space Center discovered that the composition of the trapped gases match 
the signature of Uars (as measured by Viking). That discovery turned an Antarctic sample 
into a Martian Rock. As the team spent the next two years examining the rock, they began to 
turn over clue after clue, including a special Electron Microscopic picture (inset) that includes 
things that look like very small microfossils. Is this ancient life? 

Who knows? To a biologist, it sure looks interesting. A lot of other data- organic stuff, 
the shapes of crystalline iron oxide granules, the appearance of segmentation - all point 
towards some kind of primitive ancient micro-organisms. It's too much to hope for. This could 
be the Holy Grail of questions about other life in the cosmos. 

But what if ifs only a fluke? A touch of nature to tease the cursed scientist. Ah, that's the 
way science and nature work! 

But what if it's real. Will we ever know? Who has conceived the defining experiment? Oh, 
what a great time to be alive and in the middle of one of the most intriguing questions of our 
age. Thanks NASA for a great life. 

UARS Meteorite Images Available Via the Internet: 

The Internet World Wide Web URLs are: 
http://rsd.gsfc.nasa.gov/marslife 
http://cu-ames.arc.nasa.gov/marslife 

http:/fwww.jsc.nasa.gov/pao/flash 
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Back-To-School 
For a Lesson on Goddard's 
Education Office 
by Dr. Bob Gabrys 

Dr. Gabrys joined Goddard in April, after more than nine 
years with the Maryland Department of Education. In his 
first few months here, Bob has been a "quick study." Today, 
he and his staff are moving out on plans for reshaping the 
Center's education programs. 

Since joining Goddard, I have been heartened to learn of 
the deep commitment to education on the part of the entire 
Goddard community and its talented workforce. I have seen 
a sincere interest in trying to improve education. The folks I 
have come in contact with have evidenced an interest not 
only in what they might do to support education within their 
normal jobs, but they have also given generously of them
selves, volunteering personal time and resources. Everybody 
wants to help. 

I am committed to reshaping the Education Office at God
dard to better serve the education community and to encour
age the participation and support of the Goddard workforce in 
achieving the Center's and the Nation's goals for education. Our 
goal is to create an Education Office able to better serve the 
Goddard community 
in its effort to imple-
ment significant edu
cation programs for 
kindergarten through 
community college 
customers. 

All of Goddard's \:.. .. < 
education services 
are being relocated ,;. 
this fall to the first . ;.r .. ~, -r: ,_.;.... 
floor of building 28, 
bringing together all 

t~-; 
of the education ser- , 
vices in a single lo
cation. Building 28 
will house the Kin
dergarten through 
Community College 
staff and the Aero
space Specialists 
under my direction, as well as the graduate education programs 
under the direction of Dr. Gerry Soften. This consolidation will 
enable better coordinated services. 

The Education Office staff includes two teachers-on-loan
Kevin Boone of Southern High School in Baltimore City, and 
Elaine Lewis of Buck Lodge Middle School in Prince George's 
County; the five aerospace education specialists (Vern Smith, 
AI Byers, Dennis Christopher, Joan Sanders, Ron Ernst; and 
their administrative assistant Bonnie Rowell); Larry Brown (re-
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employed annuitant under the Partners in Education initiative); 
and Bowden Ward (phased retirement annuitant). Completing 
the staff are Lynda Matys of the Teacher Resource Laboratory, 
located at the Visitors Center; and summer employees Joy Claud 
for SHARP and Steve Korpon for the Space Scholars program. 

Programmatically, the office will be organized around the 5 edu
cation components outlined in the NASA strategic plan for educa
tion, consistent with the recommendations ofthe National Research 
Council. 

Goddard's Education Council, composed of representatives 
of the various directorates, will develop quality criteria for pro
grams and involvement related to each of these components, 
and ensure that GSFC education programs are consistent with 
the GSFC strategic plan that is being developed. 

Goddard Education Council 
130 Bob Gabrys (Chair) 
100 Jospeh Rothenberg 
1 00 Kathy Nado 
11 0 Wayne Boswell 
120 Dillard Menchan 
130 Janet Ruff 
150 Sherry Platt 
160 Gerald Soffen 
170 Nahid Khazenie 

180 
204 
310 
411 
500 
681 
700 
800 
910 

Mary Kicza 
Guy Miller 
Ann Garrison 
Howard Ottenstein 
Richard Tagler 
Richard Fahey 
Nancy Patton 
Arnold Torres 
Richard Hartle 

Undergirding the entire structure are plans for evaluating pro
grams focusing not only on descriptive information about the pro

grams/ involvement, 
but also qualitative cri
teria. Goddard and its 
Education Council will 
work with the Agency 
to pilot and refine the 
Education Computer 
Aided Tracking System 
(EDCATS) as a NASA 
evaluation tool. 

In order to accom
plish the goals of the 
Education Office, 
liason support struc
tures will be estab
lished with the direc
torates to assure 
linkages with the 
Goddard enterprises 
and strategic plan. 

Additionally, ties 
with the schools in the context of the I PA program and the teacher 
intern program will continue, and will be strengthened in terms of 
the individuals from schools making direct connections between 
their work at GSFC and their home school and district. Those 
individuals who have worked at GSFC over the past 5 years would 
be contacted in order to re-establish linkages for the translation 
of GSFC science, mathematics, technology, and engineering find
ings into the local classrooms, and to seek advice on how to ef
fectively accomplish GSFC's education mission. 



$25.8 Million Awarded to Advance Supercomputing 
Computing Advances to Overcome High Performance Bottleneck, Make 
Operations Ten Times Faster 
by Allen Kenitzer 

NASA has awarded a series of coopera
tive agreements valued at $25.8 million, sup
porting collaboration among NASA, nine 
investigator teams and Cray Research, Eagan, 
Minn., to achieve supercomputer applica
tions ten times faster than available today. 

The advances being pursued, which will 
provide a new understanding of the funda
mental problems in the Earth and space sci
ences, include modeling changes in global 
climate and the Earth's interior, simulating 
the evolution and dynamics of stars, prob
ing microgravity environments, and pro
cessing remote sensing imagery and signals. 

For broader benefit, the new computer 
programs and documentation will be made 
available to the research community on the 
World Wide Web's National High Perfor
mance Computing and Communications 

(HPCC) Software Exchange at: 
http://nhse.cs.utk.edu/home.html 
The three-year agreements are funded 

through the Earth and Space Sciences (ESS) 
Project of NASA's HPCC program. 

Science advances will be enabled by a 
384-processor CRAY T3E supercomputer 
being placed at Goddard as part of a $13.2 
million agreement with Cray Research. 

"With 49 billion bytes of memory and 
230 billion floating point operations per 
second at peak performance, this system 
will be NASA's leading testbed for scalable 
parallel computing, in which a program's 
speed increases proportionally with the 
number of processors," said James Fischer, 
ESS Project Manager. Cray Research sub
sequently will assemble a CRAY T3E as 
large as 1 ,024 processors to allow 100 bil-

lion floating point operations per second 
sustained on investigator applications. 

"This effort will further the Earth and 
space sciences by helping to overcome one 
of high-performance computing's greatest 
bottlenecks - the lack of usable software 
for parallel machines," said Lee Holcomb, 
Director, Aviation Systems Technology Di
vision at NASA Headquarters, Washington, 
D.C. "Such computational studies strongly 
mesh with NASA's observational and theo
retical programs and contribute to our wider 
mission of scientific research and space 
exploration.'' 

Additional ESS Project information and 
details on the specific investigations may be 
obtained on the World Wide Web at the URL: 

http://sdcd.gsfc.nasa.gov/ESS/ • 

Ten Fellows Chosen From Goddard 
by Mark Goldman 

Ten outstanding individuals have been 
selected from Goddard to participate in the 
1996-1997 Council for Excellence in Gov
ernment (CEG) fellows program. This 
year's class often Goddard fellows will be 
the largest group to represent the Center 
since the agency began nominating partici
pants for the government-wide program in 
1991. The CEG fellows program is an in
tensive, year-long leadership development 
opportunity to build the capacity of mid
level federal managers to lead organizations 
that get results. As part of their fellowship 
year, this year's participants will develop 
strategies for meeting the complex chal
lenges facing their organizations. 

Throughout the year, Goddard's fellows 
will meet with Council Principals, 
Government Executives, and other public 
and private sector leaders who have suc
cessfully led results-driven organizations in 
government and business. Fellows will also 
visit benchmark companies and govern
ment organizations around the country to 
see first hand how they are managing for 
results in their organizations. Among the 
potential site visits are: Transamerica Cor
poration, Eastman Kodak Company, Fed-

eral Express, Export-Import 
Bank of the U.S., andourown 
Goddard Space Flight Center. 

In addition to site visits, 
Fellows will attend workshops 
where they explore in-depth 
the qualities that define effec
tive leaders and effective 
leadership in organizations. 
They will look critically at 
their own leadership chal
lenges and develop "how to" 
strategies for making leader
ship choices, taking action, 
and, ensuring results."• 

The 1996·1997 Goddard Fellows 

200 

300 

540 
700 

900 

David Moulton 
Bradley Poston 
Deborah Sharpe 
Pradeep Sinha 
Ron Chinnapongse 
Louis Thomas 
Steven A. Smith 
Mary Diloseph 
Martin Frederick 
Mary Cleave 

The current "graduating class." L to R: Brown, 
Robinson, Paprocki, Pine, Buck, Fitzgerald 

"Graduating" 1995·1996 
Goddard Fellows 

130 Cindy Buck 
153 Dona Vance 

Goddard CEG Alumni Since 1991 

150 Nancy Abell 
110 Wayne Boswell 

200 Karen Flynn-Newlon 200 Kelly Carter 
Phillip Holloway Krista Paquin 
Thomas Paprocki Mark Walther 

300 Gregory Robinson 
Esmond Marvray 

400 Richard Fitzgerald 
700 Kris Brown 
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dateline · Wallops Flight Facilit~ 

HOMER 
NASA Launches Student Atmospheric Experiment 
by Betty Flowers 

An experiment to study the atmosphere, 
designed and built by students from several 
Colorado universities, was successfully 
launched late this summer from the NASA 
Goddard Space Flight Center's Wallops 
Flight Facility, Wallops Island, Va. 

The High Altitude Ozone Measuring and 
Educational Rocket (HOMER) was 
launched under the NASA Student Launch 
Program. The program provides under
graduate students practical, hands-on expe
rience in the development of scientific sub
orbital payloads. 

Ellen Riddle, co-project manager from 
the University of Colorado at Boulder said 
"the program provides good insight into 
working on projects. It gives the student 
enormous experience in payload develop
ment and working as a team." In the class
room, individual effort is the focus, while 
on the project, teamwork is the focus, ac
cording to Riddle. 

Subscription Information: 
GSFC & WFF Mailing List 
Offsite/Commercial Subscriptions 
Retiree Subscriptions 

Riddle, a gradt.ate student, said 50 stu
dents from four Colorado universities have 
worked on the project since March 1995 
under the Colorado Space Grant Consor
tium. The schools mcluded the University 
of Colorado at Boulder, Colorado State 
University, the University of 
Colorado at Colorado Springs 
and the University of Colorado 
at Denver. 

HOMER was the third at
mospheric experiment flown 
by Colorado students since 
1992. Each of the payloads has 
advanced in Cl)mplexity. 
Riddle said, "we learned a lot 
about preparing m1 ssions from 
the last mission in 1994. Those 
lessons-learned wae incorpo
rated into this mi~sion. This 
payload is more S\)phisticated 
with more advan,·ed science 

Contact: 
Gweny Durrah 
Darlene Ahalt 
Bob Wilson (301/422-8334) 
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Jones, W. Allen Kenitzer, 
Denise Konopka, Bob Gabrys, 
Betty Flowers, Mark Goldman. 

instruments and data support sys
tems," she said. 

Wallops provided technical 
guidance, rocket motors and 
hardware, recovery system and 
launch support for the mission. 

The Colorado Space 
Grant Consortium 
provided the telem
etry system and 
science instruments. 

The 1992 
Colorado mission 
was a pilot project 
of the Student 
Launch Program. 
In addition to the 
1994 launch and 
the one today, two 
scientific balloons 
were flown in 
1995 and another 
sounding rocket 

mission is scheduled for 1997. 
The Student Launch Program is spon

sored by the Office of Space Science, 
the Office of Human Resources and Educa
tion, and Office of Equal Opportunity 
at NASA Headquarters, Washington, D.C.• 

Continued from Page 1 

The NASA Goddard-developed program 
has been extremely successful, playing a 
vital role in saving lives. This earlier 
program evolved into today's Search and 
Rescue Satellite-Aided Tracking (SARSAT) 
System. This system provides for location 
of both old-technology ELT and the new 
technologies available. 

NOAA now operates the space and 
ground segments for the United States. 
Internationally, the system is known 
as COSPAS-SARSAT. Some 28 nations 
now participate in the program and provide 
both ground and space segment equip
ment. The satellite system has contributed 
to saving more than 6,000 people in avia
tion and maritime incidents since its intro
duction in 1982.• 
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Goddard is responsible for manag
ing Hubble servicing, overseeing the 
development of replacement instru
ments, and designing special tools to be 
used during the mission. 

Vehicle: Discovery 
Mission number: STS-82 
Primary payloads: NICMOS/STIS 
• Near Infrared Camera and 

Multi-Object Spectrometer 
• Space Telescope Imaging 

Spectrograph 

Astronauts: 7 
Mission Duration: 10 days, 
4 EVA's scheduled 
Launch schedule: Feb. 1997 

Background 
Deployed: Apr. 1990 
Servicing Mission 1: Dec. 1993, 
STS-61, Endeavour 

Crew 
Ken Bowersox, Comander 
Scott Horowitz, Pilot 

Hands Like A Surgeon 
Hubble astronaut, Joe 'nlnner, stays focused on his 
task, working with the precision and dexterity 
required to lade H.mble's delicate l8placemenl: 
instn.nents. 1Mner and his fellow second servicing 
mission astronauts practiced in Goddard's building 
29cleaiiUOm with Hubble replacement lwdware. 
1be STSa2crew have visited the Center several 
times this fall in preparation for next year's house 
call to Hubble. While visiting, the astronauts took 
time out from their busy practice schedule to 
socialize with members of the Goddard project and 
their families. 1be Hubble team also spoke to 
Goddard employees about plans for their February 
mission during a special colloquiun held this tall. 

"177f!l' to 1996 ·Anyone for a ~ 
Congressional Reenactment? j 
by Mike Harris 

Hear Ye All Patriots! All persons bearing wit
ness to the tyranny of King George within these 
Continental Colonies - Your presence is re
quested at the First Continental Congress in the 
township of Philadelphia. Issues at hand: Royal 
tariffs & taxes, Gennan mercenaries in kilts, and 
the irrepressible Benjamin Franklin dancing rings 
around Congress with the 'obnoxious and 
disliked' John Adams. 

You are hereby 
invited to the 
220th birthday 
celebration of this 
great nation. This 
year's party, pre
sented by God
dard's Music and 
Drama (MAD) 
company, is "1776". 

gressional delegates, and General George 
Washington's own courier. By traveling back to 
the scene of the Declaration, and watching the 
Congress in action, we are reminded that those 
we tend to think of as serious historical figures, 
memorialized in marble and granite, were 
actually people as full of human frailty and 
foible as we are. 

Benjamin Franklin, played by Goddard's own 
Jerry Simpson, Director of Human Resources 
cuts a rug and exchanges verbal musketshot with 
the likes of John Adams, played by 
Quinn, Guidance-Navigation-Control engineer. 

"1776" has a large cast of characters, 
well represented by Goddard em
ployees across the center. You may 

recognize 

own organi
zation .. ,John 

Degnan, physicist, 
as John Dickinson; 

Bill Struthers, electrical 
engineer, as the 'other' Ben Mark Lee. Payload Commander 

Greg Harbaugh, Mission Specialist 
Steve Smith, Mission Specialist 
Joe Tanner, Mission Specialist 
Steve Hawley, Mission Specialist You may recognize 

L..._ __ ___::.:.._ __ __!_ _ __. _ _J someone you know •.• 

Goddard's the
ater production 
team takes you 
back over 200 
years, and sports 
statesmen, law
yers, ministers, 
wives of the con-

"Common Sense" Head of 
Hunwl Rescuces is 
Ben Franklin Continued on Page 7 
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EMT Group 'To the Rescue' 
It may have been "only a test," but the more 

than 50 members of the Emergency Manage
ment Task Group and their colleagues were 
deadly serious during their emergency 
preparedness simulation held at Goddard this 
September. Personnel from the Safety, Envi
ronmental and Security Office; the Facilities 
Management Division; Logistics Management 
Division; and Public Affairs participated in an 
ali-day simulated drill in which a fictitious fuel 
oil truck spilled its 7,000 gallon cargo into the 
storm drains at the intersection of Delta and 
Tiros roads. 

The real-life Goddard emergency team 
worked alongside the Emergency Management 
Task Group, NASA Headquarters, Prince 
Georges County Fire Department, and Prince 
Georges County Office of Emergency Prepared
ness to put Goddard's newly developed functional 
plans for communications, public affairs, logis
tics, and resource management to the test. 

Goddard's Emergency Preparedness Coordi
nator, Phillip Tapper, said the dress rehearsal 
was extremely successful, and explained that 
lessons learned from the day of battling a mock 
fuel spill, radio system glitches, and other 
contingencies would be incorporated in the 
Center's future emergency planning. 

Progress 
~Process 

• • • • • • • • • • • • • • • • • • • • • • • • • • • 

SEWP-11 Speeds Computer 

Pwchases 

This month's entry features Goddard's Scientific and Engi
neering Workstation Procurement (SEWP-11) selections an
nounced in October. NASA has awarded contracts worth $1.8 
Billion for purchasing UNIX-class workstations, networking 
equipment, super computers and computing peripherals. 
SEWP-11 enables Goddard, NASA and other government 
agencies to purchase computing equipment at the best possible 
price. SEWP-11 also reduces the procurement processing time 
for small purchases by an estimated factor of eight or better. 
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Small purchases that once required months to process will be 
completed in a matter of days. In the case of larger purchases, 
the resulting impact is even greater. Procurements that would 
have typically required more than a year to complete may now be 
accomplished in as little as five working days. By re-engineering 
business and procurement practices, work is accomplished by 
fewer people in less time, at greater savings. SEWP-II makes 
buying computing power faster, better and cheaper than ever. 

SEWP-ll is the follow-on program to Goddard's highly success
ful SEWP-I initiative instituted in 1992. SEWP-ll builds upon the 
general principles pioneered and tested with SEWP-I, expanding 
on the original program's scope and increasing the number of 
eligible participants. 

Submit your best examples of impacts and achievements 
resulting from Goddard's process improvements andre
engineering efforts. If your new process is saving time or 
money, and/or improving service, let others know in the 
"Progress on Process" corner. 



Space Telescope: 
The Next Generation 
by Dr. John Mather 
Space Sciences Infrared Astrophysics Branch 

NASA has chartered Goddard and the Space Telescope Science 
Institute (STScl) to lead the study of a Next Generation Space Tele
scope (NGST), an orbiting observatory capable of studying the early 
formation of stars and galaxies at high red shift. Three teams are 
conducting next generation studies, with guidance that total con
struction costs should be no more than $500 million, and that the 
telescope proposed should fit within an Atlas liAS launch vehicle. 
This government-led effort is managed by Bernie Seery (GSFC). I 
serve as the Study Scientist, and Peter Stockman leads the STScl 
effort in addition to co-chairing the Science Working Group. Lloyd 
Purves (GSFC) is the Systems Engineer and leads the spacecraft 
team. Pierre Bely (STScl) leads the science module team, and Jim 
Bilbro (MSFC) leads the telescope team. In addition, Keith 
Kalinowski leads an operations team, and Richard Capps leads the 
JPL effort. Other key figures in this activity are Rob Kennicutt, the 
chair of the Science Advisory Committee reporting to the head of 
the Origins Program at NASA Headquarters, Ed Weiler. 

There also are two industrial consortia, selected to do completely 
independent studies. The TRW team is led by Dr Chuck Lillie, and 
the Lockheed-Martin team by Domenick Tenerelli. 

Work on a future passively cooled telescope to study stars and 
galaxies in the infrared is the direct result of recommendations made 
by the "Hubble Space Telescope (HST) and Beyond Committee," 
chaired by Alan Dressler. This committee recognized the enormous 
scientific capabilities of a large-aperture, infrared-optimized space 

--------------------------------

telescope, and recommended strongly that such a mission be de
veloped to follow the HST and Space Infrared Telescope Facility 
(SIRTF) programs. The Committee identified the scientific require
ment for such a telescope and listed a wide range of scientific re
search which would be enabled in both the optical and far infrared. 

Based on our work to date, it appears possible to build a 
deployable telescope of the order of 8 meters in diameter. The 
telescope would be placed in an orbit far from Earth, like 
the Lagrange point L2, or a solar drift orbit like SIRl'F, so that it 
could cool to around 30 K by radiation.At that temperature, spe
cial detector arrays could cover the desired wavelength range with
out additional cooling. With some additional effort, hydrogen and 
helium coolers could enable the use of special silicon detectors for 
broader wavelength coverage. 

The NGST will demand careful use of new technology. The de
ployment of a lage mechanical structure to hold up the mirrors 
requires great care in design.The mirrors will have to be adjusted 
after launch, and to achieve a low enough weight they will have to 
be very thin. New materials and processes make this possible, and 
there is a wide range of choices. Researchers like RogerAngel of 
the University of Arizona are beginning to tackle many of the tech
nical challenges with important technical and engineering demon
strations. This is the first step in the proof that adjustable mirrors in 
space can enable orders of magnitude improvement in capability 
It is a tremendous challenge and a tremendous opportunity.• 
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TERRA-BITES 

A Century of Progress: 
Goddard Contributions in Geology and Geophysics 
by Dr. Paul D. Lowman Jr. 
Earth Sciences Geodynamics Branch 

The end of a spectacular century is ap
proaching and the dawn of the 21st Cen-
tury is here. As a tribute to Goddard's 
great scientific contributions, Dr. Paul 
Lowman in the Geodynamics Branch of 
the Laboratory for Terrestrial Physics, 
compiled a list of the things he believes to 
be the 12 most important discrete discov
eries in geology and geophysics since 
1900. Lowman s work is in press for the 
November issue of The Journal of Geo
science Education, the country s leading 
geological education journal. Below is a 
select summary of the geological discov
eries. Items that only a geologist could 
love, such as overthrust faulting, have 
been omitted. 

The most fundamental discrete discovery in 
geology and geophysics since 1900 was the 
radioactive decay law formulated by Rutherford 
and Soddy in 1902. Their experiments at McGill 
University produced a differential equation for 
radioactive decay that became the foundation 

A 'Who's Who' account of 

Goddard Scientists, past 

and present, who have blazed 

the trails for Earth sciences 

and planetary geology and 

geophysics. 

for radiometric dating, calculations of the 
Earth's age, and many other applications includ
ing the thermal evolution of planets, studied by 
Gordon MacDonald while at Goddard in 1960. 
However, several later key discoveries arose 
largely from space research. 

Sea-floor spreading was first proposed by 
Harry Hess of Princeton University in 1962. 
Sea-floor spreading rapidly became an accepted 
theory due in part to Goddard's Jim Heirtzler 
when he was at Columbia University in the mid-
1960s. Heirtzler developed a chronology for sea
floor spreading from the magnetic reversal pat
tern, and later explored spreading centers him
self in the Alvin submersible. Sea-floor spread
ing has now been directly demonstrated by the 
space geodesy techniques of the former Goddard 
Crustal Dynamics Project, headed by Bob 
Coates and Dave Smith, current Chief of the 
Laboratory for Terrestrial Physics. 

The field of space geodesy itself was founded 
by John O'Keefe, recently retired from 
Goddard, who in 1955 proposed using satellites 
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for geodetic measun·ments. Satellite laser rang
ing and very long baseline interferometry (to 
which Tom Clark ha' made major contributions) 
have now produced a geodetic tour de force, 
showing that becaust· of sea-floor spreading sev
eral islands in the Pacific Ocean are moving 
away from the Eaf.t Pacific Rise at several 
centimeters per yeru. Australia, an example of 
continental drift as a consequence of plate move
ment, also appears to be moving northward. 
Movement along the San Andreas Fault system, 
part of the Pacific-North American plate bound
ary, has similarly been measured over several 
hundred kilometers hy space geodesy. 

Impact crate ring has been very much in the 
news since Shoemakt:r-Levy-9 bombarded Jupi
ter. Scientists now n· alize that similar impacts, 
have had catastrophi-: effects on the Earth, in
cluding the extinctior: of dinosaurs. Goddard sci
entists played a key 1 ole in crater studies in the 
mid-1960s. Nick Shurt and Bevan French, of 
the former Planetolo;Iy Branch, developed pet
rographic criteria for recognizing shock-meta
morphosed minerals, and organized an interna
tional meeting at Gotldard in 1966 that founded 
a new branch of geolo~y: impact metamorphism. 

French also demonstrated the impact origin 
of the Sudbury Struct llre, a 60 by 30 km nickel
bearing basin in northern Ontario. We have con
tinued the Goddard-Sudbury connection with ra
dar mapping, where l was privileged to work 
with Herb Blodget .md Penny Masuoka, in 
cooperation with the Canada Centre for Remote 
Sensing. Herb Frey ·:ontinued this important 

High Impact! 0... Moon's 'Sea of 
Rains,' Mlwellmbrium, features impact 
cratering. Photo cowtesy of Mt. 
Wilson Obsarvator!jl. 

Lowman shows Stone Age tool found 
with Space Age technology. Ancient 
stone axe webiell'8dfrorn EgnJiia1 desert 
by u.s. Geological Suvey with the help 
of 1981 NASA Shuttle Imaging Radar 
mission, SIR-A. 

work, demonstrating the broad application of 
impact concepts by showing that the first ocean 
basins may have been formed by impacts analo
gous to those that formed basins on the Moon, 
Mercury, and Mars. 

Common patterns of planetary differentia
tion for the Moon, Mercury, Mars, and perhaps 
Venus and Earth, have been deduced from vari
ous Goddard projects. John O'Keefe and Wini 
Cameron (now retired) proposed as early as 
1962 that the Moon was differentiated, apply
ing the petrologic studies by Lou Walter, cur
rent Associate Director of Earth Sciences at 
Goddard. This was soon demonstrated directly 
by an Apollo X-ray fluorescence experiment, 
led by the late Isidore Adler of Goddard, and 
by gamma ray spectroscopy, in which Jack 
Trombka is still active. Adler also headed a 
Goddard Apollo sample analysis team that ar
rived at a similar conclusion. Rudy Hanel's IRIS 
team on Mariner 9 found evidence in 1972 for 
differentiation on Mars. Again, I was fortunate 
to work with Goddard staff members, includ
ing John O'Keefe, Bill Kaula (formerly of the 
Theoretical Division), and Herb Frey - this 
time to produce broad theories of planetary 
evolution. 

Goddard's past and ongoing role in this Cen
tury of Progress shows clearly that space 
sciences and earth sciences are closely coupled, 
and that the exploration of space has also been 
the exploration of Earth.• 


