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Now, a project funded by NASA’s Institute for Advanced Concepts{(NIAC) could
launch the humble pinhole camera into the sky. Dubbed the [New Wozlds
Imager (NWI) and led by Dr. Webster Cash of the University of Colorado at
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IF ONLY A'PART CAN BE SEEN

Boulder, the goal is to use a large-scale camera obscura to obtain the first
pictures of exosolar planets—worlds from beyond our solar system.
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The basic building block of the New Worlds Imager is a pai kilometer (0.6 miles) or more in diameter, with a hole about 10
starshade and a collector, that function together as a single ) yards) across punched in the center. The collector holds a telescope
The starshade serves as the pinhole for the camera, though mary mirror the same size as the pinhole: 10 meters.
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HOW COULD COPERNICUS, GALILEO, AND NEWTON HAVE REVOLUTIONIZED SCIENCE
WITHOUT STUDYING THE COSMOS AS THE SUM OF ITS PARTS?

STAND APART FROM THE CROWD
NOW WHO THEY ARE?

IF THEY D
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If studies demonstrate its feasibility and NASA approves the mission, the a picture of a black hole, and to take a picture of an exosolar planet,” says Dr.
New Worlds Imager could truly change our view of the universe. “I've always Cash, grinning. “Our ability to look out to 10 parsecs (32.62 light-years, 185
thought the most interesting things an astronomer could do would be to take  trillion miles or 296 trillion km) means we have about 1,000 stars to search

WAY BACK.
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Terrestrial Planet Finder (TPF), a fully-funded NASA mission to seard making it bigger, Dr. Cash hopes to accomplish the same effect, but without
ets orbiting nearby stars, will use a small occulter—a solid disk—td the tight constraints on telescope and occulter quality that TPF has.

the light from the parent star. By placing a pinhole outside the telg
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back a million years later, all the free (atmospheric) oxyge date for harboring plant life, or the alien equivalent of our plants.”
absorbed back into the rocks?” Thus, if the NWI were to find
and evidence of water on a planet, says Dr. Cash, “that planet

, DUST AND VAPOR.
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Why use the low-tech camera obscura to conduct such cutting-edge science?  zero distortion in the wavefront, and has no dust or cleanliness issues.”
Dr. Cash has a simple answer: “A pinhole is a perfect lens,” he says, “It creates
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An additional high camp was set up above the SoiNSEIREIPVACIEES IS TSR NeRE |« What they could to prevent dehydration and their little cooker was
the pair spent a fitful night, waiting for dawn. Be [SRSENEIRIEINNSIRIEPA IR SINEIRERREEl | Up to melt ice for water.
May the long process of getting warmed up and rcElN NS E MR EERIaalolelav=Rals
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Snow conditions were not good and in places the s narrowed overhanging the frightfully steep East, or Kangshung Face. They took stock of
to a knife-edge, but they plodded on slowly and gai mmit by how much oxygen was remaining, and then Hillary led a tricky and difficult
9 a.m. The looping ridge ahead was weighed down cornices  path, avoiding the cornices on one side and steep slopes on the other.
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Tenzing followed up behind, and the pair continued their switchback progress  more whacks of the ice axe in the firm snow, and we stood on top,” Hillary
along the summit ridge until finally they saw they had passed the last corner.  described later. It was 11.:30 a.m. and the highest point on earth had at last
Ahead of them lay only a snowy dome and the vast plateau of Tibet. ‘A few  been trodden by man.
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MOVE THE CROWD
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In a material sense, then, all of the subtlety of our species, all of our art and  unrelated individuals, between the man next door and Mozart, may reflect
science, is ultimately accounted for by a surprisingly small set of discrete  a mere handful of differences in their genomic recipes—perhaps one altered
genetic instructions. More surprising still, the differences between two  word in five hundred.
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One of the central goals of the Human Genome Pro ferent kinds of genome maps, the variety of which is suggested in Genomic
detailed “map” of the human genome. But, just as there a geography. One type, a genetic linkage map, is based on careful analyses of
and political maps and highway maps of the United Sta human inheritance patterns.

IN A WORLD WHERE BUSY-NESS
IS A HOLY VIRTUE

THE HECTIC PACE OF MODERN LIFE
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even in siblings (apart from identical twins). Logically, the
are toeach other on a single chromosome, the less likely they
during genetic recombination. When they are close enough

being separated are only one in a hundred, they are said to be separated by
distance of one centimorgan.

TO SEE THE TREES
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Huntington disease, Tay-Sachs disease, several c: her Whereas the issues raised by modern genome research are among the most
maladies. The average gap between markers was ab challenging we face, they are not unprecedented. Issues of privacy, knotty
questions of how knowledge is to be commercialized, problems of dealing
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we seek to uncover about ourselves. The Age of Discovery was an era when European civilization reached out to
the Far East and thus filled many of the voids in its map of the world. But in a

larger sense, we have never ceased from our exploration and discovery.
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anatomical studies in the sixteenth century, we have added dramatically = voyage that will bring us to a profound understanding of human biology.
to our picture of human anatomy, physiology, and biochemistry. The Hu-
man Genome Project is thus the next stage in an epic voyage of discovery—a

WOULD BE AS COMMON AS AIR.
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The sequence of our genome will ultimately allow us to unlock the secrets of It has further been said that the Human Genome Project is guaranteed to
life’s processes, the biochemical underpinnings of our senses and our memo-  succeed: Its goal is nothing more assuming than a sequence of three billion
ry, our development and our aging, our similarities and our differences. characters. And we have a very good idea of how to read those characters.
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3
O¥DIW TFHL OL

'S9SEISIP UBWINY JO SPUBSNO} JO sasned a3 ‘Suryiaaqns o3 A[[enjuass  -poid Y 'SS2201s JO 3YBM [} UT MOT[OF [[IM S}JIUq UeWIny ey} AJureiiad e
pue ‘Surraaun 0} snyj pue—auad uewny A19As umop Suryoer} 0} Aoy 3y} ‘9seq  ‘onyea [edr}oeid Jo UOTIdIAUO0D e Aq paiinds ST )] ‘sainjusApe A10jero[dxs ino jo
-eyep [edrdofo1q Y11 A[snourious ue aq [[Im 303[01d SWousD UeWInH a3} Jo 1on  Aueur wioij Jusiafjip £1a4 st 193foxd swroussd ay3 ‘ySnoyy ‘Aem juerroduwir ue ug



contributes to mental illness and dementia, if we ever hope to
stand the processes of growth and development, we must first ha

5. In a way, it’s a rather prosaic step, but what lies beyond is breathtaking.

map of the geneticlandscape. That’s what the Human Genome H

TO UNDERSTAND THE BIG PICTURE,

IN ORDER TO CREATE SYSTEMS
AND TRANSLATE MEANING.
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2. Salkeld, Audrey. 2005. First to Summit. Public Broadcasting Station Online. This book is dedicated to Siri Nadler for inspiring me, and to Gregg Stein for firing me.
http://www.pbs.org/wgbh/nova/everest/history/firstsummit.html The typeface used in this book is Thesis, by Luc(as) DeGroot, 1994.

(accessed October 17, 2005). Printing by Top Graphics, Hazelwood, MO.

3. Human Genome Program, U.S. Department of Energy, To Know Ourselves, 1996. ©2005 Matt Steel/Metagramme Studio. All rights reserved.
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