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SUMMARY

PlanetQuest will make it possible for millions of people, using their computers and our data, to
search the galaxy for undiscovered planets, catalog and classify millions of new stars, have fun
learning, and advance the world’s scientific knowledge. What makes this “planet quest” not only
feasible but also accessible to everyone, from a schoolchild to a PhD, is PlanetQuest’s
astronomical observing network, distributed computing platform, and Transit Detection
Algorithm (TDA)—a special mathematical signal detection technique codeveloped by one of
PlanetQuest’s founders. This signal detection technique has been used to search for extrasolar
planets over the past decade and can be used to identify the transit of a planet in front of its
parent star by detecting a very slight drop in the star’s brightness that will last only a matter of
hours.

The TDA (and several additional detection algorithms) uses mathematical techniques to analyze
the brightness of a star over time (called a “light curve”) and compare it with computer-
generated hypothetical models of planetary transits (and other events) to see if the brightness
variations observed in the light curve of the star match any of the models. Because the actual
(observed) light curve must be compared with millions of such models in order to identify any
real planetary-caused events that may have occurred, the search for planets is ideally suited to
distributed computing. The power of millions of people’s computers can be harnessed to perform
a search for planetary transits around millions of stars—a task once considered essentially
impossible involving tens of thousands of years of computing time to search millions of stars for
planets.

PlanetQuest is a nonprofit organization that was formed in 2004 by Laurance Doyle, PhD, an
internationally known and respected astrophysicist, coauthor of the TDA, and Principal
Investigator at the SETI Institute; David Gutelius, PhD, cofounder of Ishtirak (a technology
consultancy firm serving Fortune 100 companies), a management consultant for technology start-
ups, and a Stanford University visiting scholar; and entrepreneur Jeremy Crandell, cofounder of
Brightmail, an antispam software development corporation that was recently purchased by
Symantec.

MISSION

The unifying mission of PlanetQuest is to create global
participation in the discovery of planets around other stars. It
will enlist the active participation of tens of millions of
people, at all educational levels. PlanetQuest is designed to
provide a new level of participation in scientific discovery,
one in which people—especially children—collaborate on a
global scale to discover new worlds. As the Internet has made
it possible to share vast amounts of information among
people in ways not previously possible, PlanetQuest will
allow free participation by everyone in the actual discovery of
worlds never before known. These will be real discoveries;
PlanetQuesters will be discovering new worlds, and receiving
credit for their discoveries.
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The scientific mission of PlanetQuest is the discovery—by PlanetQuesters—of thousands of
new planets in our galaxy, the Milky Way. Some of these planets (around the smallest stars we’ll
be observing) could be of the right size and distance from their star to potentially support life,
and as the PlanetQuest network grows, it will increase the possibility of finding even more of
these smaller “terrestrial-type” planets within the circumstellar habitable zone around the
smallest stars (M-dwarfs).

The educational mission of PlanetQuest is to provide the largest Web-based platform for
astronomy, computer science, and general math and science education yet designed, reaching
virtually all educational levels with the philosophy of learning through real discovery. Online
tutorials for PlanetQuest participants will provide instruction at various levels of educational
development—for school children up to about age 12 (Level 1), high school students (Level 2),
the general public (Level 3), the scientifically literate (Level 4), and graduates in the sciences
and astrophysics (Level 5).

Virtually every participant will receive credit for discoveries because every participant is sure to
make a unique discovery about the particular stars they are searching for planets around.
Initially, about one in 10,000 PlanetQuesters should also find new planets, but this discovery
ratio will improve as we build our own larger telescopes to reach farther and deeper into the
galaxy for new and more sunlike stars to observe.

ORIGINS OF PLANETQUEST

In the latter part of 2000, while SETI@home was in the process of attracting millions of users to
process radio signals in the search for extraterrestrial technology, astrophysicist Laurance Doyle
first asked the question: What if we could harness the power of millions of people operating
millions of computers to also discover planets in our galaxy? And what if, in the process of the
search, people learned about astronomy and science and computing and felt that they really were
finally participating in the actual discovery of new worlds—where, indeed, no one had gone
before? And what if, in the process of the search, people from the Americas, China, India, the
Middle East, Africa, Australia—the whole world—collaborated with each other, sharing
knowledge and ideas, while searching for other worlds? Perhaps such a galactic perspective on
our place in the universe could help us see that we all share this one tiny planet, and help us
better understand what goes into making our own little world precious.

Earlier, from 1994, Doyle and collaborators had authored a series of papers appearing in
scientific journals, including Scientific American, describing this method for detecting planets
around other stars. The method uses images of hundreds of thousands of stars from telescopes at
observatories around the world to detect the shadow of a planet as it crosses in front of a star.

Teaming up with partners Gutelius and Crandell in early 2004, Doyle began developing a model
for PlanetQuest that would offer a robust innovative distributed computing platform for the
creation of the world’s largest planet detection network—that would be free to all who wished to
participate. Using the power of distributed computing, this project would involve people in a way
and on a scale that could set an example for future scientific and educational ventures.
PlanetQuest hopes to be the world’s largest astronomy educational facility, the largest
“collaboratory” for planet discoveries, and the largest computational network, dedicated to
bringing the actual discovery of other worlds to everyone who has a computer.
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HOW IT WORKS

Since the creation of the modern telescope in 1608, only three new planets—all in our own solar
system—had been discovered. But since 1995, over 150 planets around other stars have been
discovered. With PlanetQuest in operation, hundreds of additional new planets could be
discovered within the next several years, by people who are not trained in astrophysics,
mathematics, or signal detection techniques.

The science behind PlanetQuest is fairly
straightforward. Using the TDA (and
other detection algorithms) and observa-
tional data downloaded from the
PlanetQuest website, one can find planets
around other stars by measuring a drop in
the brightness of a star as a planet
crosses, or transits, in front of it. But in
order for us to witness this event, the
orbit of the planet has to move across our
line of sight to the star, and this happens
for only a few percent of the stars in our
night sky. Thus, the more stars being
observed, the greater the chance for a
planetary orbit to be aligned correctly,
and the greater the probability of
discovery.

PlanetQuest will focus telescopes on extremely dense star regions, such as the star clouds in the
constellation Cygnus in the Northern Hemisphere, and the center of the galaxy in Sagittarius in
the Southern Hemisphere. Each image from a given telescope will include many tens of
thousands of stars, and PlanetQuest’s software will allow participants to obtain facts about the
stars they are working on based on their brightness, color, and other characteristics.

The data from these images (the brightness variations of the stars) will be distributed to millions
of computers, and software incorporating the Transit Detection Algorithm (TDA) will compare
each star’s brightness variations with all possible planetary transit models to see if a planet is
present in a PlanetQuester’s data. This TDA approach has been adopted for data analysis by the
NASA Kepler spacecraft mission to be launched in 2008.

PlanetQuest users will be able to compare and share information about the stars they are working
on, ask questions of PlanetQuest’s professional astronomers, and work through some of the
PlanetQuest educational materials with the goal of being able to “graduate” to a higher level in
the PlanetQuest educational setting (for example, from grammar school Level 1 to high school
Level 2). Of course, the discovery of a planet is determined not by a participant’s educational
level but by whether a particular star actually has a planet whose orbit moves across (transits) the
star to our line of sight. This is certainly not determined by PlanetQuest, and such unknowns
illustrate the fact that PlanetQuesters will be doing real science and making real discoveries at
the frontiers of knowledge.
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Cerro Tololo Inter-American Observatory, Chile

When a participant has discovered a new fact about a star or possibly has a new planet candidate,
PlanetQuest will acknowledge and record that finding and the discoverer’s name in the
PlanetQuest Discoveries Catalog. Planet candidates will then need to be verified by checking the
light curve with additional confirming data. Virtually all PlanetQuesters will receive credit for
discoveries of astronomical importance. Some will be credited with the discovery of new planets,
as well. Their names will become part of astronomical history, and their new worlds may be
studied for centuries to come.

DATA ACQUISITION

PlanetQuest’s first official observing season begins in June 2005 with observations at two
telescopes—the Crossley 0.9-meter telescope at the University of California’s Lick Observatory
in the Northern Hemisphere and the Siding Spring 1.0-meter telescope in Coonabarabran,
Australia in the Southern Hemisphere.

In April 2005, entrepreneur Dill Faulkes presented PlanetQuest with what is essentially a $20
million gift: two-thirds observing time at each of his twin 2-meter telescopes—the Faulkes
Telescope Project—one on the island of Maui, Hawaii in the Northern Hemisphere, and the other
at Siding Spring Observatory. The telescopes are the largest in the world dedicated to the
public understanding of science.

We have been invited to join the SMARTS observing consortium, providing long-term access to
the smaller telescopes at Cerro Tololo Inter-American Observatory, as well as an observing
consortium at Calar Alto Observatory in southern Spain. Both of these collaborations will begin
in 2006.

With a response similar to that received by SETI@home—millions of users—PlanetQuest will
soon require additional 2.5-meter telescopes, each equipped with 4,000 × 4,000 array CCD
imaging cameras, with a minimum observing schedule of about 200 nights per year on each
telescope. This will yield thousands of hours of data on several million stars that PlanetQuest
users can classify and search for planets.

To expand the project to 20 million participants,
PlanetQuest will need to build its own dedicated
2.5-meter telescopes (in both the Southern and
Northern Hemispheres) in several sites—for
example, Chile (we have been invited to do so at
the Cerro Tololo Inter-American Observatory).
With 2.5-meter telescopes in the Southern
Hemisphere we would have access to virtually all
the 170 million stars in the center of the Milky
Way galaxy catalogued to date (by the OGLE
project), with the discovery of many more
extending this number to over a billion stars over
the following decade.

To accommodate an even greater number of
PlanetQuest participants in the future—up to perhaps 50 million users—even larger telescopes
could be established in both hemispheres, and it is not inconceivable that a mission built after the



© 2005 PlanetQuest     www.planetquest.org   6

design of the NASA Kepler spacecraft could be launched that could constantly access the many
tens of millions of stars required for so many PlanetQuest users. In other words, there will be no
lack of stars for PlanetQuest, and facilities are available or could become available for any
number of expected users into the foreseeable future.

DATA PROCESSING

PlanetQuest has developed and tested all the basic TDA software specific to the detection of
planets (additional detection algorithms are under development) and is currently adapting this
software to the distributed computing environment using the BOINC platform, initially
developed at the University of California, Berkeley, for SETI@home and other projects.

The PlanetQuest Collaboratory will work on any operating system. A participant needs only to
download the Collaboratory from the PlanetQuest website. As its name suggests, the
Collaboratory is designed to encourage frequent interaction, self-education, and a deeper
understanding of astronomy and science.

PlanetQuest will build a central online archive, catalog of discoveries, and databases of other
information for users. The Discoveries Catalog—available online to all participants—will list the
name of each PlanetQuester who worked on a particular star and what they discovered. The
catalog will also list the names of people who discovered new planets. With millions of stars and
thousands of planets to be discovered and catalogued, the archive will be highly robust, secure,
and easily accessible. For this, PlanetQuest draws on expertise developed for the database
management of the NASA Cassini Saturn images that are currently being transmitted to Earth
from that orbital mission (see personnel below).

TIMELINE

PlanetQuest operations will launch in late 2005/early 2006 with a limited public release of the
Collaboratory software platform to 50,000 PlanetQuest Charter Members.

In late 2006 or early 2007, PlanetQuest will launch the worldwide Collaboratory with the goal
of engaging up to about 4 million participants within the year. We also hope to add an optical
SETI component to the PlanetQuest Collaboratory so that users can simultaneously look for
planets and participate in the newest search techniques for possible extraterrestrial technology
(these techniques detect nanosecond optical pulses from stars rather than narrow-band radio
signals).

During 2007, we plan to introduce a scientific, refereed publication (Proceedings of the
PlanetQuest Academy) and subsidiary products, such as educational games (Here Comes
Andromeda!), science videos, radio programs, and other educational products.

By 2008, we expect to see the expansion of the program to 10 million participants, resulting in
the discovery of possibly thousands of new planets. Finally, we envision the launch of an
international event to discuss major findings and discoveries, with publication of the proceedings
online. By 2009, PlanetQuest should be self-sufficient.



www.planetquest.org   © 2005 PlanetQuest 7

FUNDING

Revenues to support the launch, growth, and operation of PlanetQuest will be raised from several
sources:

• Corporate sponsorships
• PlanetQuest members—individual donors
• Online advertising—sponsor logos
• Licensing of PlanetQuest products, such as games and educational materials
• Fundraisers and annual conferences
• Foundation and government grants
• Publications

A key to the successful perpetuation of PlanetQuest is that, through advertising, PlanetQuest
Academy memberships, and other products, we expect PlanetQuest to be self-sufficient within
the first five years. Although the actual planet searching process will be free to all who want to
participate, there will be many avenues through which those who wish to advertise, receive
additional educational materials, go on PlanetQuest-sponsored expeditions and/or contribute
financially, can participate at a higher level.

THE PEOPLE OF PLANETQUEST

Some of the research that is going into PlanetQuest dates back almost two decades, before the
first extrasolar planets were discovered. We are also advised by a panel of world-renowned
experts in science and education.

Dr. Laurance Doyle, President and Cofounder

Laurance Doyle is a Principal Investigator at the SETI Institute, codirector of the TEP (Transit of
Extrasolar Planets) observing network, codeveloper (with Hans Deeg and Jon Jenkins) of the
Transit Detection Algorithm (TDA) PlanetQuesters will be using (which was also adopted by the
NASA Kepler spacecraft mission for confirming the detection of extrasolar planets), a
coinvestigator on the National Science Foundation (NSF) Vulcan South Project and the Instituto
de Astrofísica de Canarias PASS (Permanent All-Sky Survey) project, and was a consultant on
stellar spectral classification to the NASA Kepler mission. He helped to develop two new
photometric extrasolar planet detection methods—an extension of the triple star system detection
method known as the eclipsing binary timing method (with Deeg) and the reflected light phase
method (with Jenkins) in addition to contributions to the transit detection method. He teaches the
classes “Life in the Universe” and “Light and Optics” at the University of California at Santa
Cruz and lectures widely.

Dr. David Gutelius, Executive Director and Cofounder

David Gutelius brings a decade of nonprofit and start-up management experience at SRI
International, and has led programs funded by NSF, the Department of Homeland Security, the
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Department of Education, USAID, the Ford and Mellon Foundations, and many others. He
cofounded Ishtirak, a technology consultancy firm serving Fortune 100 companies in the
developing world, and has served as a management consultant for technology companies at the
start-up stage. He is coinvestigator with Laurance Doyle of the Fc Project at the SETI Institute
and Stanford University, focusing on the social histories of astronomical discoveries. He is also a
visiting scholar at Stanford, where he teaches and leads cutting-edge research on social networks,
economic history, technology and innovation.

Dr. Robert Slawson, Observing Astronomer and Image Processing Astronomer

Robert Slawson is a Research Associate with the Rochester Institute of Technology and advisor
to Kodak on CCD imaging systems and their application to astronomy. He has had wide
experience in the classification of stars, precision photometry, and astronomical data reduction
procedures. He has been a staff astronomer at the Carnegie Foundation’s La Silla Observatory in
Chile for several years.

Dr. Doug Caldwell, Observing Astronomer

Douglas Caldwell is a Principal Investigator with the SETI Institute and a Principal Investigator
with the NSF Vulcan South Project, a telescope to detect transiting extrasolar planets from the
Amundsen-Scott South Pole Station in Antarctica. He is also Instrument Scientist on the NASA
Kepler mission and served as the interim director of the Science Operations Center for this
mission.

Dr. Zoran Ninkov, Astronomical Imaging Science Consultant

Zoran Ninkov is an Associate Professor at the Rochester Institute of Technology. He is currently
working on the development of novel two-dimensional detector arrays for use in spaceborne and
ground-based astronomical imaging and spectroscopy, as well as the development of image
processing techniques for optimal analysis of such two-dimensional (InSb, NICMOS, CCD, CID
and APS arrays) astronomical image data, as well as other projects.

Dr. Hans Deeg, Observing Astronomer and Image Processing Astronomer

Hans-Jörg Deeg is codirector of the TEP (Transit of Extrasolar Planets) observing network, an
astrophysicist with the Instituto de Astrofísica de Canarias (IAC), Spain, and Principal
Investigator for the IAC PASS (Permanent All-Sky Survey) project to detect extrasolar planets.
Together with L. Doyle he developed the eclipsing binary minimum timing method for detecting
planets around close binary stars.

Dr. Jon Jenkins, Signal Detection Astronomer

Jon Jenkins is a coinvestigator with the NASA Kepler mission to detect Earthlike planets in the
circumstellar habitable zones of sunlike stars, and a Principal Investigator with the SETI
Institute. He is in charge of transit signal detection and confirmation algorithms for this $500
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million wide-angle orbiting telescope mission. Together with L. Doyle he developed the phase-
reflection method for detecting giant inner planets around dwarf-type stars.

Dr. David Carico, Education Program Manager

David Carico holds a BS in engineering physics from UC Berkeley and a PhD in physics from
the California Institute of Technology (Caltech), where he studied infrared galaxies. He has
taught physics and astronomy for fifteen years at various institutions, from small private colleges
to large state universities. He is the author of an innovative physics textbook for high school
students, and is currently developing an introductory college astronomy textbook and a quantum
mechanics book for sixth graders. He is investigating (with Doyle) quantum limits on
observations of gravitational lensing, and teaches part-time at both San Francisco State
University and Santa Rosa Junior College.

Ellen Blue, Director of Publications

Ellen Blue founded and operates Travis House Publications in Menlo Park, CA and is the
publisher of Circumstellar Habitable Zones, a NASA conference proceedings on the detection
and characterization of environments for life in the universe. She has been a senior staff
editor/production manager at SRI International/SRI Consulting, has worked as a contract editor,
and has compiled, designed, and edited print and Web-based newsletters as well as research
publications for the chemical industry. She is a coauthor of several scientific journal articles and
conference proceedings on the search for extrasolar planets and has assisted in long-time-line
photometric observations to detect extrasolar planets at the University of California’s Lick
Observatory.

Sylvia Paull, Marketing and Public Relations

Sylvia Paull specializes in publicity and strategic marketing services for high-tech businesses and
organizations, such as CNET, Ask Jeeves, and the Electronic Frontier Foundation. She is also
founder and director of Gracenet (www.gracenet.net), a networking group for high-tech women
based in the San Francisco Bay Area, and founder/host of the Berkeley Cybersalon, a monthly
technology forum (www.berkeleycybersalon.com). She was formerly marketing director for
Software Ventures; coproducer of Science Editor, a radio show about science distributed by
CBS; and a freelance writer for Wired magazine.

David Rowland, Collaboratory Development Director

David Rowland holds a BS in electrical engineering from UC Berkeley and an MS in
mathematics from the University of Washington. He has made a career in software, principally in
real-time control systems and telecommunications, but ranging over many other areas. He has
held senior management positions at several San Francisco Bay Area technology companies,
managing commercial software product development. He teaches computer science courses at
the University of California Extension.
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Brad Silen, Project Manager

Brad Silen has been a part of many successful software ventures over his twenty years of
experience in software management. Brad brings a special brilliance to interactive design,
working to develop the original SETI@home interface as well as for clients including Berkeley
Systems, Sun, Compaq and Apple.

Dr. Jay Doane, Collaboratory Developer

Although Jay’s background is in astrophysics, he’s worked over the last decade as a software
engineer. He has experience in a variety of development areas, but has specialized in secure,
persistent, concurrent distributed systems.

Charlie Fenton, Lead Collaboratory Programmer

Charlie Fenton brings forty years of experience in software design and implementation to
PlanetQuest. In addition to creating the Macintosh GUI and screen saver for SETI@home
classic, he contributed extensively to its implementation and maintenance across all supported
platforms. Currently part of the UC Berkeley BOINC development team, he has written software
for Apple Computer and others.

Kimberly Lefkowitz, Lead Collaboratory Programmer

Kimberly Lefkowitz graduated with a physics degree from Vassar College and is looking into
PhD programs beginning in the fall of 2005. She has worked extensively on the BOINC-powered
Einstein@home project. Her research interests include cosmology, gravitational waves and
cosmic strings.

Neil Heather, Database/System Administrator

Neil Heather is a database manager in charge of the Ring Imaging Center for the NASA Cassini-
Huygens Mission to Saturn & Titan. He has been a programming and web design/access
specialist with NASA Ames Research Center for over a decade.
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