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"A Bold Beginning
for Our Next Century

Carnegie's centennial gives us a chance to reflect on our core values, take stock of our
extraordinary past, and assess how we will face the future. Throughout our history
Carnegie scientists have been at the forefront of discovery by consistently adapting to the
new challenges of a changing world. Our ingenuity, perseverance, and flexibility have
yielded impressive results and will continue to do so as we begin our second century. To
ensure that our tradition of adaptability and excellence continues, the board of trustees has
set in motion one of the most ambitious efforts in our 100-year history. This endeavor—the
Carnegie Campaign for Science—is a four-year fund-raising initiative with five major aims,
whose realization will ensure that we remain independent and that Andrew Carnegie’s
dream of expanding human knowledge will live on.

Perhaps the most exciting component of the initiative is the creation of the first new
Carnegie department in over 80 years. The Department of Giobal Ecology, a natural out-
growth of the Department of Plant Biology, will begin operations in 2002 on the Stanford
campus. It promises to accelerate our understanding of the Earth’'s environment and why
the environment is changing the way it is.

World-class science requires a strong foundation. For more than a decade Carnegie
president Maxine Singer has been improving our foundation by upgrading and renovating
the scientific infrastructure. In line with this essential work, and as the second part of the
campaign, we are constructing a new facility for the Department of Embryology on the
Johns Hopkins campus in Baltimore. In recognition of her remarkable service to Carnegie,

the trustees decided unanimously to name the new structure the Maxine E Singer Building.

It will be ready in 2004,

We are delighted that new data from the Magellan telescope project are already ex-
ceeding expectations. The third part of the campaign will help us build on our unsurpassed
legacy in astronomy by funding new instrumentation and scientific staff at the Observatories.

Recent discoveries about the fundamental properties of materials and the detection
of planets around other stars are just two of the exciting areas being explored at the Geo-
physical Laboratory and the Department of Terrestrial Magnetism. In support of these and
other projects, resources from the campaign will be used for instrumentation and for trans-
forming the now obsolete Experiment Building into a modern seminar and dining facility for
the entire Broad Branch Road campus.

Finally, we need to make sure that the caliber of research we've come to expect will
endure. This requires an investment in young scientists and their new ideas. Therefore, the
final component of the campaign will be a postdoctoral fellowship fund to endow named
fellowships to attract the best young minds available.

The Carnegie Institution is an unusual place. For 100 years we have been able to en-
courage our scientists to pursue their personal visions, not the visions of others. We have
succeeded in doing this by managing our endowment wisely and by attracting new funds
for special projects and new programs. The Carnegie Campaign for Science is a bold step
into the future that will help us continue this tradition. To achieve our goals we must rely on
the generosity of those who agree with us that basic research is vital to progress, and that
independence is vital to basic research.

T

|

—Tom Urban
Chairman
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Answers From Outside the Box

HThe methods and mechanisms of warfare have altered radically in recent
times, and they will alter still further in the future.The country is singularly fit-
ted, by reason of the ingenuity of its people, the knowledge and skill of its sci-
entists, the flexibility of its industrial structure, to excel in the arts of peace,
and to excel in the arts of war if that be necessary. The scientists and engi-
neers of the country, in close collaboration with the armed services, can be of
substantial aid in the task which lies before us.7#
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J,«Jf annevar Bush wrote these words in June 1940. They de-
\/  scribe our national situation since Sept 11 as well as they
"-;" chd in the early days of Worlg A i agaln, the

the Office of Scientific Research and Devé
the end of World War II, the OSRD had e

among the novel contributions to the Allied victories by the
OSRD.
Bush believed that the bureaucracy, secrecy and

engage the most inventive and original minds from the private
sector, and the private sector had no route to reach the military.
Moreover, Bush believed that the lack of full communication and
cooperation between the branches of the military itself further
diminished their ability to respond to the war that he and the
president knew would soon engage the nation.

Opening those streets for traffic was not easy. Bush
schemed incessantly against the several sectors of the military es-
tablishment most resistant to cooperation with civilians and one
another. He was determined to convince the military that he and
the president envisioned a cooperative effort. He made it clear
that the OSRD’s job was to provide ideas and research. It had no
intention of taking over the development of weaponry or the tac-
tical and strategic responsibilities of the armed forces. Eventually,
he succeeded in fostering joint efforts between the military scien-
tists and engineers and those the OSRD mustered from the uni-
versities and industry.

President Bush and the American military know that we are

. once again faced with a new kind of warfare. The tragic turmoil
that Vannevar Bush foresaw and hoped to avoid are already with
us. In a commencement address at Harvard in June 1941 he
stressed that “the power of an attack ‘rests very largely on sur-
prise, and surprise in turn rests on ignorance’” (as quoted by G.

Pascal Zachary in “Endless Frontier”), We now know the horren-
dous price of ignorance and have lost our chance at the head start
that the earlier Bush obtained for the country in 1940. But it is
not too late.

The scholars, scientists and engineers who work in our
great utjiversities, 1ndustr1es and research 1nst1tut10ns can, as they

technical questions are most likely to yield. Others are scholars
with profound knowledge of fundamentalism of all kinds or with
comprehensive insight into nations that harbor terrorists. Our
ﬁght against international terrorism will require their attention

bi ; als, including those in the military, regardless of
4 dedicated, tend to see new challenges in their cus-

G 'i is not a criticism, it is simply the way
most of us functiof=\jih every good intention, the U.S. military
will be hampered if it ignores the resources of knowledge and
ideas outside the government. It recognized this long ago when it
established the Defense Advanced Research Projects Agency
(DARPA). An enhanced DARPA, reaching out more widely than
it has in the past, may now be desirable. However, a special orga-
nization, independent as was the OSRD, might be the most pro-
ductive way to help the nation excel and prevail in the 21st
century’s arts of war.

Our country and the world will be better off if the military
reaches out to gather even the off-the-wall ideas it could receive
by asking scholars, scientists and engineers to focus and cooper-
ate on the current challenges. If we are to excel and prevail in our
battle with international terrorism, Vannevar Bush's prescription
that our country should enlist “the ingenuity of its people, the
knowledge and skill of its scientists, the flexibility of its industrial
structure” should be as compelling today to President Bush as it
was more than 60 years ago. ©

The writer is president of the Carnegie Institution of Washington,
the position held by Vannevar Bush from 1939 to 1955.
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A Strong Start to
Carnegie’s Second Century

s the Carnegie Institution of Washington enters its second century, some funda-

mental questions are being asked: What kinds of science are worth supporting?

Should we invest more in curiosity-driven scientific research or in the develop-

ment and practical application of already known scientific results? Which fields
and specialties show promise, and which are becoming obsolete? What should science do for
us as individuals, as members of society, and as inhabitants of the Earth?

When Andrew Carnegie made plans for his new research institution, his intention was
to create a resource for the nation, one that would expand the horizons of human under-
standing while securing American leadership in the world of science. Indeed, Mr. Carnegie’s
original vision for the institution was unusually broad for its time, giving the trustees and
scientists unparalleled freedom to chart their own course.

While Andrew Carnegie’s broad mandate is sometimes a challenge to those who lead, it
is in many ways responsible for the prominence and adaptability the institution has main-
tained over the past hundred years. The principles of Carnegie’s philosophy are to invest in
the exceptional individual, to keep a flexible and spare administrative structure, to stay finan-
cially independent, to commit to interdisciplinary collaborations and subject diversity, to ex-
pect and prepare for change, and to pursue science that is neither “big” nor “small.”

None of the science that we do today was envisioned a hundred years ago. Nor can we
imagine what the next hundred years will bring. However, we do know that as long as the
Carnegie Institution retains its independence, flexibility, and commitment to excellence, our
scientists will continue to provide the foundation upon which future science will be built.

Chief among Carnegie’s guiding principles is the premium placed on independence.
The institution sees its future as distinct from that of large or mission-driven research orga-
nizations in which scientists must undertake work that conforms to the aims of federal or
private-sector interests. Carnegie supports almost two-thirds of its research from its own en-
dowment. To ensure that this tradition of independence continues we are, therefore, launch-
ing the Carnegie Campaign for Science, a $75-million, four-year fund-raising effort that will
sustain the best of ongoing Carnegie science and open up new avenues for scientific research.

As outlined below, there are five major components to the campaign, each with its own objectives:

The Global Ecology Initiative Fund. The objective is to raise $20 million to endow a sixth
Carnegie department—the Department of Global Ecology—and $5 miillion for a new
building to house the department, to be located adjacent to the Department of Plant Bio-
logy on the campus of Stanford University.

The Embryology Facility Fund. The goal is to raise $5 million (to supplement a $25 million
construction bond) for construction of a new building on the campus of Johns Hopkins
University and $15 million for an endowment in support of building operations and main-
tenance. It will be named for retiring president Maxine F. Singer.

The Observatories Enhancement Fund. This is a $15-million effort to support new scien-
tific staff members and instrumentation.

The Earth and Planetary Science Innovation Fund. The aim is to raise $11 million for in-
strumentation and facilities renewal at the Department of Terrestrial Magnetism and the
Geophysical Laboratory.

The Postdoctoral Fellowship Fund. The goal is to raise $4 million to endow named fellowships.

The Carnegie Campaign for Science is the most ambitious fund-raising campaign in the hun-
dred-year history of the Carnegie Institution. Our success in reaching our goals will depend
upon the generosity of individuals, foundations, and corporations that believe, as we do, in
the importance and value of independent scientific research. o

Postdoctoral fellows ‘

at Carnegie are selected on
the basis of their creativity and their
potential for growth. The research of
two current fellows provides exam-
ples of the innovative work that
Carnegie can expect from new fel-
lowships created by the Carnegie
Campaign for Science.

Dario Bonetta, a McClintack Fel-
low at Plant Biology, uses the model
plant Arabidopsis to study cell-wall
biosynthesis. He wants to identify
and understand the production of en-
zymes responsible for the variety of
polymers in plant cell walls. This
work may eventually lead to the syn-
thesis of plant materials that can be
used in place of petrochemicals.
Bonetta's decision to come to
Carnegie was "“based on the reputa-
tion and quality of work done [herel.”
The McClint

lowship %llows

have beer) able g de’ otherwise.
ini, a Starr Fellow at the
Observatories, uses a high-resolution
technique to study black holes at
galactic centers. Some of these ob-
jects consume large amounts of gas
and dust whereas others do not.
Martini's focus is on understanding
these differences and on determining
how fast active black holes grow. He
is also helping to build a nearinfrared
camera for the Magellan project. Ac-
cording to Martini, “The Starr Fellow-
ship has made it possible to devote
myself to research full-time.” His
work is advancing our understanding
of fundamental properties of astro-
physics and is strengthening our abil-

ity to observe such phenomena.

]
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or the first time since 1914, the trustees of the Carnegie In-
stitution have created a new scientific department—the
Department of Global Ecology. It will be located adjacent
to the Department of Plant Biology on the campus of
Stanford University in Palo Alto, California, and begin operations
in 2002, culminating the activities of Carnegie’s centennial year.
Carnegie president Maxine F. Singer will retire at the end of
2002 making the creation of the new department particularly fit-
ting. It is among the last of her many initiatives that will influence
Carnegie science for years to come.
The new department has the opportunity to answer a
broad range of fundamental questions about the workings of the

OPENING NEW HORIZONS FOR SCIENTIFIC RESEARCH

build on existing expertise to address new chal-
lenges.
Plans for the new facility are centered on
the idea of creating a “green building”—a
structure that will incorporate the most efficient
means of conserving energy and sustaining resources. The build-
ing will house lab and office space for faculty members and ac-
commodate students, postdoctoral fellows, and visiting scientists.
Global Ecology is a field in which a small group can have a
large impact, an impact that can be magnified enormously by
strong partnerships. The ecology group will continue to benefit
from interactions with the molecular biologists at Plant Biology.

First New Department in over 80 Years!

biosphere. Questions about large-scale ecological patterns and
interactions between biological and physical components of the
Earth system will form the core agenda for

the new department. Plant Biology’s
Christopher Field, who is serving as

_ Global Ecology’s interim director,

) and longtime Staff Member

Joseph Berry, both highly re-

) garded physiological ecologists,

will form the nexus of the new

department. The plan is to re-

cruit three additional staff

members to expand expertise

in fields such as biogeochem-

istry, biological oceanography,

microbiology, population biology,

and/or atmospheric science. A bio-

geochemist specializing in remote sens-

ing was recently recruited and will join the
department this winter. As this group forms it will

Image courtesy NASA.

Embryology Building
Named for
Maxine Singer

! n recognition of Carnegie president Maxine E. Singer’s out-
| standing scientific leadership, including her many contribu-
i ti(.)ns to society as a molecular biologist and her work as a
| scientific mentor and educator, the trustees plan to name a new
¥ $30-million research laboratory in her honor.

Molecular tools and techniques have the potential to dramatically
improve some kinds of environmental diagnosis and play a cen-
tral role in solving environmental problems. Possible contribu-
tions range from creating transgenic plants to be used as efficient
energy sources to engineering microbes that mitigate problems
associated with the greenhouse gas N,O. Even more may be
achieved through the use of ecosystem models that have grown
increasingly sophisticated with the addition of new satellite sen-
sors, computer models, and other information resources. These
advances promise to fuel a revolution in our understanding of the
biological and physical aspects of our planet.

The new department will also benefit tremendously from in-
teractions with other parts of the institution. Programs in plane-
tary sciences, stable isotopes, and the origins of life all overlap with
core topics of global ecology. Collaborative efforts to address spe-
cific research questions will strengthen interdepartmental links.

Once Global Ecology's group of five environmental scien-
tists is in place, the highly interdisciplinary nature of the staff and
the breadth of their research will lead to a new and expansive un-
derstanding of ecological phenomena on a worldwide scale.

The new building will house the Depart-
t of Embryology and will be located on the

rocky slopes bounded on the

/e and on the west by a city

fis an attractive natural setting

e architectural firm of Zimmer
which designed the Bunting-
Blaustein Cancer Research Buildin g for Johns Hopkins, will de-
sign the complex. It wigl provide a new home for over 100
scientists, lab technicians, postdoctoral fellows, graduate stu-

Gunsul Frasca Partnership,

ICONTINUED ON PAGE 6]
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This is a model of the new Maxine F. Singer embryology building to be
constructed on the Johns Hopkins Homewood campus. It is scheduled

for occupancy in 2004.

dents, and administrative staff. The move from the current build-

ing will take place in 2004.

The staff of the Department of Embryology has been
housed in the same 48,600-square-foot facility on the Home-
wood campus since 1960. The number of scientists in the depart-
ment is at an all-time high, and the complexity and diversity of
their projects are placing unprecedented demands on the existing

structure. There is inadequate space for housing and care of ex-

perimental animals, little flexibility for new work configurations,
and an insufficient number of seminar and meeting rooms.

The new building will provide 13 modern and well-
equipped research laboratories, as well as shared spaces such as a
library, meeting rooms, animal quarters, specialized instrument
rooms, supply rooms, and an auditorium. As the building is envi-
sioned by both the scientific staff and the architects, it will be
“Spartan yet beautiful” and flexible enough to promote collegial
interactions among all the staff.

The Department of Embryology was founded in 1914 to
study human embryo development. Researchers now study devel-
opmental biology at the genetic, biochemical, and cellular levels
using a variety of animal organisms. Scientists at the department
explore some of the most fundamental questions of development.
How do genes turn on and off during development to give rise to
an orderly array of cells and tissues? How do cells differentiate
into, for example, nerve or skin cells? How do complex systems in-
volving multiple genes work? How do cells communicate with
each other to affect the profound changes accompanying growth?

These questions are central to all of biology—indeed to all of soci-
ety—since a solid understanding of them can help yield solutions
for human diseases and birth defects.

The new biomedical research building for Carnegie’s De-

partment of Embryology will be a focal point for continuing the

productive and collegial relationship that has endured for almost
90 years between Johns Hopkins University and the Carnegie
Institution. An outstanding contribution both to the Johns
Hopkins research community and to the city of Baltimore, the
Maxine F. Singer Building will expand the horizons of research. o

Into the Future with Engineered Algae

rthur Grossman, Dave Ehrhardt,

and Connie Shih of Plant Bio-

logy, with collaborators from

Martek Biosciences Corpora-
tion, have engineered a photosynthetic alga
to grow without light. The group pub-
lished their results in the June 15, 2001,
issue of Science. Photosynthetic algae are
the major primary producers in aquatic
environments. They are also used in indus-
try for food, pigments, and cosmetics.
Commercially algae are grown in open
ponds, where variability of the environ-
ment and light, in addition to contamina-
tion are frequent problems. The scientists’
work is therefore a critical first step toward
large-scale, high-density, cost-effective algae
cultivation.

The researchers found that they
could make this fundamental change by
inserting just one gene—a gene that cat-
alyzes glucose transport—intg theydiatom

ergy source 1o
thrive in the dark.

atic difference in lifestyle,” says
Arthur Grossman.

The scientists individually inserted
several genes responsible for glucose trans-
port from three different organisms into
the diatom. One of the genes, Hup1, is from
the green alga Chlorella kessleri. Three
other genes, Hxtl, Hxt2, and Hxt4, come
from the yeast Saccharomyces cerevisiae,

which is widely used in the brewing and
baking industries. The final gene, Glutl,
and the one that has shown the most
promise, is involved in transporting glu-
cose into human red blood cells. The inves-
tigators introduced each of these genes into
the alga and found that both the Hupl and
Glutl genes allowed it to take up high levels
of glucose and thrive in the dark. In addi-
tion to its industrial potential, the newly
engineered diatom will allow scientists to
make fundamental discoveries about the
process of photosynthesis and other meta-
bolic activities in algae. The study also has
interesting evolutionary implications. Ac-
cording to Grossman, “This is the first time
that a eukaryotic organism has been trans-
formed from a light-dependent to a light-
independent growth mode.” o




@

R

The July 8 New York Times announced
the marriage of senior trustee William
Golden to professor of mathematics Dr.
Jean E. Taylor. Taylor teaches at Rutgers
University in New Brunswick, N.J. She is
a past president of the Association for
Women in Mathematics and belongs to
a variety of other organizations.

evidence of the expansion of the uni-
verse. The study was cited as one that
would set to rest the so-called tired-light
hypothesis.

Vera Rubin, astronomer at DTM, was
interviewed for the “Planet Washington”
section of the July 22 Washington Post
Magazine about her career and life. She
was also interviewed on Diane Rehm’s
radio show on August 27 regarding the
recent findings suggesting that the fine-
structure constant—the force that elec-
tromagnetic radiation exerts on charged
particles—may have changed since the
universe began.

Trustee emeritus Charles Townes was
quoted in the July 3 New York Times in
an article about the renaissance of the
Mount Wilson Observatory with the
advent of adaptive optics technology.
Townes is involved in testing infrared
interferometry there. Another sto
featuring Mount Wilson appeared on
Reuters.com, Yahoo.com, and CNNYom
on June 28. The article was a retrospec-
tive look at the observatory. George

vatories, was quoted in the article.

Preston, former director of the Obsy

Carnegie president Maxine Singe\

wrote an Op-Ed piece for the July 2
Washington Post about the organiza-
tional changes affecting scientific
rescarch at the Smithsonian Institution.

Jason Prochaska, Carnegie Fellow at the
Observatories, was cited in the August
15 New York Times for his work as part
of the team of astrophysicists who found
that the fine-structure constant may
change as the universe ages. Prochaska

wa on the same topic in Science
magazine’s ection on August 24.

Bob Mazen of the G€ophysical Lab (GL)

the April issue of

s
life on the ancient Earph. Iti
description of the re
ducted by Hazen gfid colleagues at G
in this area.

The June 21 issue of Nature reported
on the work conducted by George
Wetherill of the Department of Terres-
trial Magnetism (DTM) and colleague
John Chambers that may provide some
answers to what occurred in the early
solar system to form the asteroid belt
and the terrestrial planets. The two sci-
entists propose that large, Earth-massed
objects may have originally populated
the belt, but that complicated dynamics
cleared the area and may have made the
orbits of the giant planets circular.

Staff Member emeritus Allan Sandage
of the Observatories was quoted in the
June 29 “News of the Week” in Science
magazine about his work with Lori
Lubin, which looked at the surface
brightness of galaxies, providing direct

The June 19 New York Times had an arti-
cle about the recent successfulfattempt
by Arthur Grossman and colfeagues to
engineer photosynthetic algae to grow
in the dark.

The work by Russell Hemley and collab-
orators at GL and the Center for High
Pressure Research, squeezing nitrogen
into a semiconducting solid, was men-
tioned in the July issue of Scientific
American. Chemical ¢ Engineering News
reported on the team’s experiments
transforming boron into a super-
conductor in its July 16 issue.

Planet hunter Paul Butler and theorist
Alan Boss of DTM were part of a front-
page article in the June 5 Ventura edition
of the Los Angeles Times. The feature was

oy

an in-depth look at the years of work
undertaken by the planet-hunting team
headed by Butler and Geoffrey Marcy
of UC-Berkeley, which led to their
becoming the foremost discoverers

of extrasolar planets.

The New York Times, the Washington
Post, and Science News all reported on
the discovery by the team headed by
Geoffrey Marcy and Paul Butler of a
two-planet solar system with nearly
circular orbits around a Big Dipper
star. The find is particularly important
because the vast majority of exoplanets
thus far found are characterized by
highly elliptical, non-Earthlike orbits.
Alan Boss, theorist at DTM, was also
quoted in the Science News article.

Alan Boss has been busy answering
questions about a variety of unusual ce-
lestial finds. The May issue of New Sci-
entist interviewed Boss about his ideas
on the formation of a newly discovered
young star in an unusual bubblelike
cloud. In July the Washington Post, USA
Today, and the Los Angeles Times all
asked Boss about the implications of the
first evidence of water found in another
solar system. The water seems to have
originated from comets that vaporized
from the heat of the dying star. Astron-
omy magazine quoted Boss in August on
his thoughts about what is happening
around star HD 82943. Some astron-
omers believe that the star cannibalized
one or more orbiting planets. Boss, on
the other hand, thinks that the evidence
doesn’t necessarily show that’s what hap-
pened. Finally, Boss and fellow DTM
Staff Member Conel M. O’D. Alexander
were cited in an article in the October
Sky & Telescope about their work on
chondrules—small particles of chon-
dritic meteorites. ®
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Abuzz with the Birthday

Our Expanding Universe—an Exhibition to

arnegie scientists, staff, and their families
will be the first to see the centennial exhi-
| bition, Our Expanding Universe: Cele-
_— brating a Century of Carnegie Science, at
a spec1al preview to be held Saturday, December 1,
2001, between 2 p.m. and 4 p.m. The exhibition, de-
signed by Threshold Studio of Alexandria, Virginia,
will take the observer on a journey through one hun-
dred years of science at Carnegie. An unusual array of
artifacts, historic and contemporary photographs,
videos, and more will be theatrically displayed in the his-
toric administration building, providing participants with a
vivid experience of scientific discovery:

The story begins with the motivations and=philosophy t
Andrew Carnegie had, and the board of trustees implemented, which
allowed this small organization to have a disproportionately large impact

Magn

on science. The tale then follows Carnegie explorers during the early years
as they battled the extremes of nature and the chaos of political revolution
in the search for information about the natural world. It also tours the
laboratories where scientists unraveled such mysteries as the behavior of
protons and the movement of genes, and developed ingenious devices to
probe new problems. Great moments of discovery are then highlighted,
such as Edwin Hubbles revelation that the universe is expanding and
Alfred Hershey’s experiment proving that DNA is the material that makes
up our genes. The final part of the exhibition looks at the compelling
questions confronting Carnegie scientists today: How did life originate on
Earth, and does it exist elsewhere? What makes genes turn on and off, and
why does this programming sometimes go awry? How old is the universe,
and where does it end?

The exhibition will be open to the public starting December 7,
2001, and will continue through May 31, 2002. The hours are 12 noon to
> p-m. Tuesday, Wednesday, Friday, Saturday, and Sunday, and 12 noon
to 8 p.m. Thursday. It will be closed on Mondays and federal holidays.

The centennial exhibition
will feature many images and ob-
jects associated with Carnegie science
over the past 100 years. A couple of exam-
ples are shown at right. At top, members of

the Depagtment of Terrestrial
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Remember

A Busy Building
The administration building will be a busy place
during the centennial year. Besides the exhibition
ism in 1938, M"“x.\x and the Capital Science Lecture series, there will be
ecial screenings of NOVA episodes accompanied by
discussions with™Garnegie scientists, Carnegie-Smithsonian Sci-

nd one-time eyeats such as a dramatization of the career of

extrasolar planet researche's will host an event entitled Scientific

Frontiers in Research on Extrasolar Planets.

Area Students Get Involved
In the tradition of the First Light Saturday scien
Carnegie Academy for Science Education, Carnegie is i
from the Washington, D.C., metropolitan area in its cent®aial celebra-
tions by sponsoring a T-shirt design contest. Open to middle and high
school students, the winning design will represent Carnegie science and
become our official centennial T-shirt. Ideas for the designs and instruc-
tions for entering the contest are posted on the Web site www. Carnegie
Institution.org/tshirtcontest.html. The winner will receive a $200.00
U.S. Savings Bond at the Gala celebration and the shirt will be sold in the
Carnegie/Reiters Exhibition Store. The contest is another way students

can learn about science and have fun too. .
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Andrew Carnegie is shown above in a parade.
Below, the Carnegie Institution’s Earl Morris fleft),
who inspired the movie character Indiana Jones,
removes a limestone jar containing a turquoise
mosaic plaque from the Temple of Warriors in
Mexico’s Yucatan Peninsula.

MR.CARNEGIE’S
ATTIC
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Indiana Jones and Lucky Lindy

Anyone who has seen the movie Raiders of the Lost Ark has visions of the
romance and adventure of archaeology. Although the improbable ex-
ploits of Indiana Jones never actually happened, as with most legends

there is a grain of truth.

an excavation in the jungles of Mexico's Yucatdn Peninsula that was to have startling conse-

quences. For four years he excavated a steep hill, sometimes employing as many as 85 diggers
and masons at one time, He made an extraordinary find: a temple incorporating exquisite sculp-
tures and carvings. Dubbed the Temple of the Warriors, the site was chosen for restoration and
soon yielded important insights into the culture and religion of the ancient Maya.

As significant as these initial investigations were, the discovery of a second temple inside
the first was even more dramatic. The unexpected juxtaposition of the two temples, one Mayan
and one Toltec, gave Morris a unique opportunity toestablish the site’s chronology and the period
of the Toltec influence in the Maya region. In Morris's real-life exploits, we find an intriguing fore-

In 1925 Earl Morris, an archacologist funded by the Carnegie Institution of Washington, began

shadowing of the adventures of the iconic movie hero.

In 1929 another icon of American culture, Charles Lindbergh,
was also in the Yucatdn. Two years after his historic solo transat-
lantic flight, and after contacting the institution’s John Merriam
about the possibility, Lindbergh arrived with his wife to perform an
aerial survey of the Yucatdn. Accompanied by Morris’s colleague
Alfred Kidder, Lindbergh made two flights across the peninsula. The
resulting photographs revealed several potential excavation sites.

An enthusiastic Kidder was delighted that a trip that was
ordinarily a hard day’s ride by mule was made in six minutes.
Lindbergh himself proclaimed the airplane a natural tool of archae-
ology, giving “the eyes of birds to the minds of men.” In a scenario
worthy of Hollywood, one can imagine Morris and Lindbergh
meeting on a jungle landing strip—the archaeologist and the avia-
tor, clasping hands and taking careful measure of each other: one
steeped in the past, the other soaring into the future.

Lindbergh’s involvement with the Carnegie Institution did
not end with his aerial surveys. He would go on to serve on the in-
stitution’s board of trustees.

[CONTINUED ON PAGE 10]
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Off-the-Shelt Technology

e live in an er? escience” projects, such as space shut-
tles, particle accelerators, and missile defense systems. The
Carnegie Institutfon of Washington has long been involved
in similar large-scale projects) One example is its partnership with the
California Institute of Technglogy to build the 200-inch telescope on
Mount Palomar. Another is the{high-pressure sector now under way at the
Advanced Photon Source. Sorfjetimes, however, scientific breakthroughs
can be accomplished with equjpment found on the shelf of a local store.
In 1950, scientists knewjthat chromosomes were composed of two
different kinds of molecules: proteins and DNA. The unanswered ques-
s genetic material. To settle this
Wong with his research assis-
jment.
jecting their genetic mate-
Qyr-35 can be incorporated
phorus-32 can be incor-
\‘*.,-_!2‘ one set of viruses in a

into proteins (not
porated into DNA (not )
medium stocked swith-s

tracers. One would follow proteins, the other DNA.

Infecting bacteria with the vjruses was easy. However,
after injecting the genetic material, the viral shells remained at-
tached to the bacteria. Since the viral shells had to be analyzed
separately, the researchers had to firld a way to detach them.
Hershey hit upon the idea of using & common kitchen appli-
ance—a Waring blender. The unique shearing forces produced
by this device were able to detach thelviral shells, As Hershey
said, “This elegant little machine—whi¢h was invented, I think,
to make cocktails—worked right away.

Analysis quickly demonstrated that most of the phos-
phorus-32 (and therefore the DNA) Had been taken into the
bacteria, while most of the sulfur-35|(the proteins) had re-
mained outside, demonstrating that DNA was the genetic mate-
rial. In conjunction with the work of Watson and Crick, who
discovered the double-helix structure ol DNA a year later, this
experiment represents a milestone in biological science.

In 1929 Charles Lindbergh performed an aerial survey of Chichén ltza,
an archaeological site in Mexico that was excavated with support from the
Carnegie Institution. This photograph was taken during that survey.

Carnegie's Nobel Prize—
winning scientist, Alfrgfy
Hershey, is shown he
in his lab at the former
Department of Genetics.

Vannevar Bush was founder of the Office of Scientific Research and
Development (OSRD), which coordinated the science effort during World
War ll, including the direction of the Manhattan Project. He was also the
president of Carnegie from 1939 to 1955. Bush is shown here in his office
at Carnegie’s Washington, D.C., administration building, where the OSRD
was headquartered.

The Call of War

ndrew Carnegie’s mandate that the Carnegie Institution work for

the “benefit of man” took on a harsh urgency in the context of

war. In 1939, as the war in Europe began, Carnegie president
Vannevar Bush recommended to President Roosevelt a concentrated col-
laboration between the nation’s scientists and military leaders. With a
scrawled “OK” across Bush’s proposal, Roosevelt initiated what became
the Office of Scientific Research and Development (OSRD).

Carnegie scientists spearheaded the harnessing of science for war.
Biologists from Cold Spring Harbor and the Department of Plant Biol
developed new antibiotics, petrologists applied their expertise in r’
pressure science ta the development of improved machine-gun barre”
and physicists from the Department of Terrestrial Magnetism continued
their ionospheric studies that paved the way to radar. Eventually, Bush and
OSRD guided over 200 projects, including the Manhattan Project, from
Carnegie’s P Street headquarters building.




No war project was more vital than the development of the prox-
imity fuse. The need was clear: antiaircraft shells detonated by timers or
altimeters could be set to detonate only at specific altitudes. A shell that
could sense its proximity to a target would be vastly more accurate and
deadly. The development team was tgld that perfection of the proximity
fuse would save one battleship everyfthre
and 150 men a day.

One immediate problem w,

able to withstand the shock of being figed 1)
ping vacuum tubes mounted to lead he
ings, scientists were able to demonstrate t
An abiding legacy of World War [1{s t Acale involvement of
the government in funding seienti ! ork. begun with
OSRD would culminate in the e ishm iggal Science
Timself ith in the
when in his
eethoven
symphony, or a theory of the'cosmos,
or the tracing of an ancient culture.”

The development of the proximity
fuse was among the war projects
undertaken by scientists at Carnegie.
A diagram for it is shown at left.

At bottom is a 1943 test for a
variable-time proximity fuse.

fImage at top of page courtesy Los
Alamos National Laboratory. Bottom
- image courtesy Johns Hopkins Applied
Physics Laboratory.)

Carnegie's Merle Tuve (right) and Gregory Breit work with radio-echo sound
equipment used to demonstrate the existence of the ionosphere in 1927,

Practical Science

arnegie scientists have ed the farthest reaches of the world

and the farthest reaches\gf the universe. But Carnegie science also

touches the daily lives of\prdinary people. Anyone who flies in a
plane or listens to a weather repdst, for instance, owes a debt to Carnegie
scientists Merle Tuve and Gregory Breit. In the 1920s, while Breit was at
the Carnegie Department of Terrgstrial Magnetism and Tuve was study-
ing for a Ph.D. at Johns Hopkins,{fhey collaborated in using pulsed radio
waves to confirm the existence off the ionosphere. By measuring the dif-
ference between how long it took\d radio pulse to travel directly to a re-
ceiver and how long it took it to }d reflected back from the ionosphere,
they not only demonstrated the existence of a layer in the atmosphere that
reflected radio waves but were also able to determine its altitude. Of
course, other objects reflect radio wayes as well, and in World War I1, the

orinciples guide commercial
nd storms.

was spearheading the Carnegie
Califggnia Institute of Technol-

aircraft and help meteorol
In 1927 Harry Oséfi

Seismology Advisory Committe,

name to a scale for measuring the stry 1 of earthquakes. At the time,
Carnegie scientists were busy gathéring and collating an enormous
amount of earthquake information that was being gathered via the newly
developed Wood-Anderson seismograph. Acting on a suggestion by col-
league Beno Gutenberg, Richter plojted the seismic data on a logarithmic
scale. The resulting Richter scale cajme into general use in the 1950s and
remains the standard for earthquaké measurement today.

In the mid-1940s, Barbara M¢Clintock began her genetic studies as
a staff scientist at the Carnegie Institgtion. Her crossbreeding experiments
with maize revealed that segments of DNA (called transposable elements)
could move from one location on a ghromosome to another, or even be-
tween different chromosomes. Althpugh the scientific community was
slow to accept her ideas about so-called jumping genes, her pioneering
work led eventually to the d:.‘velopnlcnt of improved crop varieties and
laid the groundwork for developmeénts in genetic engineering. She re-
ceived a Nobel Prize in 1983.

Andrew Carnegie founded the Carnegie Institution for the “benefit
of man” The institution has easily |[fulfilled that part of his intended
legacy. Practical benefits emerge fronj virtually every research project, no
matter how academic or abstract its genesis. For the Carnegie Institution,
the benefit of man has been founduaythe heart of its mission to extend the
frontiers of science. ¢
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New Records from the High—-Pressure Team _

s Carnegie enters its second century, scientists at the

Geophysical Laboratory and the Center for High
\ Pressure Research continue to subject materials to
. .ever higher pressures, breaking old records and dis-
covering new materials and fundamental properties along the
way. Among their latest achievements, Mikhail Eremets
Struzhkin, Ho-kwang Mao, and Russell Hemley reported in the

-
which scientists have been able to measure electrical conductivity
and superconductivity in dense matter.

Boron is the least-studied light element at high pressure. It
is particularly interesting because the scientists discovered that it
becomes a superconductor—the state in which a material has no

ly high temperatures. Through
1d that boron becomes metallic

July 13,2001, issue of Science that they subjected the light element
boron to pressures of up to 250 gigapascals (2.5 million times the
atmospheric pressure at sea level) and tested for electrical con-
ductivity. The experiment marks the highest pressure under

Of years ago for the material. The researchers also found that the
element becomes a superconductor at a temperature of 6 K at
175 gigapascals; this temperature increases steadily to 11.5 K at a
pressure of 250 gigapascals. Predicting superconductivity
continues to be a challenge for physics. Thus, the

body of data from this study, along with that of
their previous high-pressure experiments
(e.g., on sulfur), will help refine our fun-
damental understanding of the nature

of superconductivity—one of the

most unusual states of condensed

The mirror for the Landon Clay telescope
is ready for departure from the University
of Arizona Steward Observatory Mirror
Lab inTucson (left). Below, Observatories’
Matt Johns (left) and Steve Warner from

matter there is. ¢

the mirror lab pose before departure time.

n late June the University of Arizona finished testing the

second Magellan 6.5-meter primary mirror at the Steward Ob-

servatory Mirror Lab in Tucson. They found that it is one of the

finest large mirrors ever made, surpassing even the Magellan I mirror
in surface quality.

On July 17 the boxed mirror and its supporting cell were loaded onto
two trucks bound for the Port of Long Beach. The 7-meter-wide loads spanned
more than two lanes of the highway. The convoy departed Tucson at 9 a.m., with
a police escort and pilot vehicles clearing traffic out of the way.

Because construction on Interstate 10 blocked the direct route from Tucson to
Long Beach, the convoy was routed through Yuma on Interstate 8, around San Diego
and up the southern coast of California. After threading its way through the traffic of
two major metropolitan areas, construction zones, and tight interchanges, it arrived
safely at the port at 2 o’clock the following morning.

In the middle of the night on July 20-21, the shipment was loaded aboard
the container vessel TMM Quetzal, which set sail for Chile early the next morn-
ing. It arrived at the Port of Coquimbo 15 days later, where it was off-loaded
onto trucks for the final 150-kilometer trip to Las Campanas. At 2 a.m. on
August 6 the convoy headed north on the two-lane Pan American High-
way, arriving on the mountain at 10:30 that morning. The mirror was
unloaded from the trucks and is now safely stored inside the alu-
minizing building. It is scheduled to be installed in the Clay
telescope this November. .




Brief,

- ¥
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Trustees 3
Trustee and astronomer Sandra Faber | < ,)

was elected to the American Philosoi" (/,

cal Society on Apr. 29, C}
Administration
Maxine Singer attended the American
Society for Cell Biology Public Policy
Committee meeting on May 11 and the
Human Cloning Panel Meeting at the
National Academy of Sciences in
idaen, DC, on Aug. 7-8. She was

Former Carnegie President
and Trustee Emeritus
Caryl P Haskins Dies

B g o i i ignee_schoal and DC
C'flryl_ Parker Haskins, president of the Carneg1e. In ACTS, with teachdr Grog Taylor, were
stitution from 1956 to 1971 and trustee emeritus, 0oL issua of the
died on October 8 at the age of 93. On March 6, . Vo .
X

the United States...a leader in the world of science,
surrounded by men who are molding the future, ¢ of Spectra
and seeking always to touch the scientific revolution ) Camegie
4\ of our time to generous social purposes.” vostdoc H. Clark Dalton’s work. Dr.
{ Haskins, the son of an inventor and an in- Dalton studied the effects that specific
ventor himself, was the founder of Haskins Labora- MmuUtapocpesinatalineleiavelops

X K ment of pigment cells in salamanders
tories and succeeded Vannevar Bush as president of to explore the general question of how

1965, the Washington Evening Star described Hask-
ins, a biophysicist, as “one of the great scholars of : for both prdy
Correction! The last ig

ncorrectly described folg

Carnegie. He shared with his wife, Edna, who died genes control development.
in 2000, an awid.jpterest in entomology, specializing
in ants. He was als rolific writer who appealed Embryology

to both the's nd the layperson. His book Of Don Brown gave the State of the Art
Ants and Men, Whjch ¢ ; 1¢ society of ants Lecture on amphibian metamorphosis

to human social syNem&&wgs popular worldwide. at the International Congress of Com-

¥ 1930, he parative Endocrinology in May in
Sorrento, ltaly.

Chungiao Liu (Ph.D., Chinese Acad. of
Science} has joined the Fan lab to study

in physiology from Harvar

senior liaison officer of the Office g#Scientific Re-

search and Development d}lring Wo;ld War II, and Sim1 and Sim2 regulation in mice,

was a member of the President’s Science Advisory =

Committee, the National Academy of Sciences, the Pictured are Karen Gross of the Observato- Joseph Gall presented an invited lec-

American Philosophical Society, and the American ries; Louise Pearson, wha is the wife of the ture at the 27th meeting of the Federa-

Acadeny of Arts a}ld Sciences. ) ) ] winner; Marvin Gross of Union Station; and tion of European Biochemical Societies
When Haskins left the Carnegie presidency in in Lisbon, Portugal, June 30-July 5.

Grant Couch, who won a night at Las -

ly 1971, the Washington Post tan a three-quarter-
July S 8t gACHISE I Campanas. Marnie Halpern was elected to the

page feature about him entitled “Renaissance Man
Steps Down.” The writer characterized him as hav-
ing “a vast comprehensive knowledge across the
whole spectrum of sc