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FY 2007 
ACTUAL  108 23,579 6 2,563 15 2,781 330 84,345 

FY 2008 
ESTIMATE 113 23,311 6 1,966 3 747 425 85,538 

FY 2009 
ESTIMATE 113 23,736 6 1,966 3 733 425 85,538 

 
 

STRATEGIC GOALS: INCREASED PUBLIC ENGAGEMENT; STRENGTHENED 
RESEARCH; AND ENHANCED MANAGEMENT EXCELLENCE 

 
Federal Resource Summary by Performance Objective and Program Category 
 
 

Performance Objective/ FY 2008 FY 2009 Change 
Program Category FTE $000 FTE $000 FTE $000 

Increased Public Engagement       
Public Programs       
Provide reference services and information to the 
public 

3 700 3 700 0 0 

Strengthened Research       
Research       
Engage in research and discovery 105 21,192 105 21,617 0 425 

Enhanced Management Excellence       
Information Technology       
Modernize the Institution‘s information technology 
systems and infrastructure 

0 540 0 540 0 0 

Management Operations       
Ensure that the workforce is efficient, 
collaborative, committed, innovative, and diverse 

5 879 5 879 0 0 

Total 113 23,311 113 23,736 0 425 

 
BACKGROUND AND CONTEXT 
 

The mission of the Smithsonian Astrophysical Observatory (SAO) is to 
advance the public’s knowledge and understanding of the universe through 
research and education in astronomy and astrophysics. SAO engages in 
cutting-edge research in areas ranging from small, individual projects to 
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major partnerships with other government organizations and academic 
institutions, and which involve unique ground- and space-based facilities to 
study the breadth of the electromagnetic spectrum from radio waves to 
infrared and visible light to x-rays and the highest energy gamma rays. These 
varied activities create the distinctively fertile research environment that 
underpins SAO’s success. 
 

Founded in 1890, SAO is the largest and most diverse astrophysical 
institution in the world. It has pioneered the development of orbiting 
observatories and large, ground-based telescopes; the application of 
computers to study astrophysical problems; and the integration of laboratory 
measurements and theoretical astrophysics. Observational data are gathered at 
SAO’s premier facilities: the Submillimeter Array (SMA) in Hawaii; the 6.5-
meter Multiple Mirror Telescope (MMT), the Very Energetic Radiation Imaging 
Telescope Array System (VERITAS), and related telescopes at the Fred 
Lawrence Whipple Observatory in Arizona; a broad range of powerful 
instruments aboard rockets, balloons, and spacecraft (most notably the 
Chandra X-ray Observatory and the Spitzer Space Telescope); and locations as 
diverse as the high plateaus of northern Chile and the Amundsen South Pole 
Station. Headquartered in Cambridge, Massachusetts, SAO is a partner in the 
Harvard-Smithsonian Center for Astrophysics, along with the Harvard College 
Observatory. 
 

During the past 50 years, SAO astronomers and their colleagues have 
made revolutionary discoveries that have changed our fundamental 
understanding of the universe and our place in it. We have discovered and 
examined extrasolar planets, watched as new stars are born, and discovered 
bizarre remnants of dead stars that emit vast quantities of x-rays. We have 
determined that the age of the universe is about 14 billion years, and that it 
is populated with billions of galaxies, many of which have supermassive 
black holes at their centers. In addition, we have found convincing evidence 
that most of the matter in the universe is unseen “dark matter,” with normal 
matter comprising less than four percent of the total; and that the expansion 
of the universe is apparently accelerating, driven by a mysterious and 
invisible “dark energy.” At the same time, SAO astronomers work 
systematically on the vital basic research that seeks to explain the sun and 
its x-ray-emitting corona, the nature of the solar system, the abundant 
elements in our Milky Way galaxy, the gas and dust between the stars, the 
formation and evolution of galaxies, and other important questions about the 
nature of the universe. Today, SAO is poised to make the connections 
between all these discoveries, large and small, and produce a coherent story 
of the cosmos from the Big Bang to life here on Earth.  
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SAO’s research is unique and world renowned because of the strength of 
its diverse, expert staff of observers, theoreticians, instrumentalists, and 
laboratory experimentalists, and because it emphasizes multiple strategies, 
which draw from the strengths of both small projects and large research 
centers. Indeed, SAO’s extraordinary research success is partly the result of the 
rich cross-fertilization that its outstanding scholars bring to each other in a 
climate that nurtures collaborative excellence. SAO’s discoveries, and its 
research leadership, have placed it at the forefront of the new generation of 
astronomers and astrophysicists. Together with its partner, the Harvard College 
Observatory, SAO is the top choice of graduate- and postdoctoral-level young 
scientists. Federal support makes this leadership possible. 

 
For FY 2009, the budget estimate includes an increase of $425,000 

for necessary pay for existing staff funded under this line item.  
 
MEANS AND STRATEGY 
 

To achieve the goal of Increased Public Engagement, SAO will produce 
and deliver educational services and products that are rooted in SAO research 
and that meet the educational needs of SAO’s audiences. This sustained 
outreach effort will give SAO increased publicity and recognition. 
 

To achieve the goal of Strengthened Research, SAO scientists will make 
optimal use of various astronomical facilities to support their research, 
including the ground-based optical and radio telescopes owned and operated 
by SAO in Arizona and Hawaii, and space-based telescopes, most notably the 
Chandra X-ray Observatory, which is operated by SAO on behalf of the 
National Aeronautics and Space Administration (NASA). SAO scientists also 
have research privileges at the two 6.5-meter Magellan telescopes in northern 
Chile (because of SAO’s partnership with the Harvard College Observatory). In 
addition, SAO scientists and engineers are leading the science operations team 
and carrying out a vital science research program in very high-energy 
astrophysics at the VERITAS telescope in southern Arizona. These facilities 
enable SAO scientists to make substantial progress in answering fundamental 
questions about the origin and nature of the universe, as well as questions 
about the formation and evolution of Earth and similar planets — two of the 
four science themes endorsed by the SI Science Strategic Plan. 
 

SAO scientists will continue to take a leadership role in astrophysics by 
participating in or hosting national and international conferences (e.g., the 
American Astronomical Society, the International Astronomical Union, and the 
Astronomical Data Analysis Software and Systems conference series), and by 
participating as keynote and/or invited speakers at such meetings. SAO 
scientists will also continue to publish in leading peer-reviewed journals such as 
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the Astrophysical Journal, the Astronomical Journal, and Astronomy & 
Astrophysics. SAO developed and operates the Astrophysics Data System, 
which is a world leader in the dissemination of scientific literature. 
 

The goal of Enhanced Management Excellence will be achieved by 
making SAO’s information technology (IT) infrastructure robust, reliable, and 
secure; maintaining a cooperative environment through communication and 
activities that underscore SAO’s special mission and each staff member’s 
contribution to its success; evaluating management officials and supervisors 
on their compliance with applicable equal opportunity laws, rules, and 
regulations, and on the effectiveness of their efforts to achieve a diverse 
workforce; and facilitating the use of small, minority, women-owned, and 
other underused businesses in SAO’s procurement and business relationships. 
These management tools support and enhance SAO’s scientific and 
educational missions.  

 
STRATEGIC GOALS AND FY 2009 ANNUAL PERFORMANCE GOALS 

 
Increased Public Engagement  

Provide reference services and information to the public (3 FTEs and 
$700,000) 
• Expand Web-based reference services for the rapid public 

dissemination of new SAO research results, reference materials, 
and information to diverse audiences 

• Deliver frequent educational presentations at national, state, and 
local meetings and conferences 

• Develop a traveling exhibition on black holes and organize a 
national tour 

• Increase registrations for school sites participating in professional 
development provided by the SAO-operated Annenberg Channel 

• Present research findings at professional workshops and 
practitioner conferences and publish papers on educational research 

• Carry out Micro-Observatory operations, a remotely controlled 
telescope network that reaches approximately 100 participating 
schools and 5,000 public users 

 
Strengthened Scientific Research 

Engage in research and discovery focused on understanding the origin 
and evolution of the universe, Earth and planets, biological diversity, 
and human culture (105 FTEs and $21,617,000) 
• Maintain a high rate of publishing significant research results in 

professional journals 
• Maintain a high level of leadership and participation at professional 

meetings 
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• Seek non-Institution funding to augment support for scientific 
research 

• Leverage Institution funding by sharing resources for large projects, 
which increases the scope of scientific opportunity and 
involvement of the research staff 

• Use the collection of instruments, facilities, and expert staff at 
SAO to probe key scientific problems in astronomy, including the 
nature of extrasolar planets, star and planet formation, the origins 
of very energetic cosmic rays, the properties of space-time near 
black holes, the formation of structure in the universe, and the 
nature of dark matter and dark energy 

• Conduct cutting-edge research using SAO’s telescopes, including 
the MMT, SMA, and VERITAS; and NASA’s space-based 
telescopes, including the Spitzer and Hubble Space Telescopes, 
and the Chandra X-ray Observatory, which SAO now operates on 
behalf of NASA 

o SAO’s Submillimeter Array (SMA) will expand its 
capabilities with technology that doubles the receiver 
bandwidth (single-receiver operation), thus nearly doubling 
the throughput/sensitivity of the Array. This improvement 
will enable SAO scientists to make unprecedented new 
studies, including observations of the black hole at the 
center of the Milky Way and of solar systems developing 
around other stars. 

o SAO will continue work on the spectacular new instrument, 
Binospec, and deliver it to the MMT. Binospec will enable 
researchers to conduct very high-efficiency spectroscopic 
studies of very faint objects, thereby enabling SAO 
scientists to study galaxy formation, and to help them 
characterize the pervasive dark energy in the cosmos. 

o SAO scientists will continue multi-wavelength studies of a 
variety of cosmic objects, making extensive use of NASA’s 
suite of great observatories (the Hubble and Spitzer Space 
Telescopes and the Chandra X-ray Observatory) along with 
other international space missions such as Swift, 
Planck/Herschel, Suzako, and Hinode. 

o SAO scientists will explore the highest energy processes in 
the universe with the recently commissioned VERITAS and, 
when launched, NASA’s Gamma-ray Large Area Space 
Telescope (GLAST) Observatory. 

• Develop new scientific instruments which will enable previously 
impossible investigations 

• Develop new computational tools to enable advanced data analysis, 
data-mining, and theoretical modeling 
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Enhanced Management Excellence 
Modernize the Institution’s information technology systems and 
infrastructure ($540,000) 
• Modernize IT systems and infrastructure at SAO 
• Participate in the implementation of the Enterprise Resource 

Planning system 
• Review and improve administrative processes 
Ensure that the Smithsonian’s workforce is efficient, collaborative, 
committed, innovative, and diverse (5 FTEs and $879,000) 
• Inform staff about SAO research discoveries and progress, 

scientific prizes and awards, Smithsonian directives, and internal 
policies and procedures through weekly science reports, quarterly 
town hall meetings, and SAO-wide electronic messages, as 
necessary 

• Encourage innovation by aggressively pursuing financial resources 
for internal research and development, and allocating these 
resources through a competitive, peer-reviewed process 

• Increase recruitment of applicants in under-represented categories 
to increase the size of candidate pools from applicants in those 
categories. Increased recruitment efforts will help SAO reach its 
goal of hiring qualified women, minorities, and individuals with 
disabilities 

• Continue SAO’s policy, to the maximum extent practicable, of 
purchasing from small or disadvantaged businesses, veteran-
owned, service-disabled businesses, Historically Underutilized 
Business (HUB) Zone small businesses, and women-owned small 
businesses 

 
NONAPPROPRIATED RESOURCES — General trust funds come primarily 
from overhead charged on grants and contracts. SAO uses these funds to 
support administrative functions approved in the Indirect Cost Budget 
submitted to the Defense Contract Audit Agency and the Office of Naval 
Research, as required by OMB Circular A-122, Cost Principles for Nonprofit 
Organizations. Donor/sponsor-designated funds come primarily from 
restricted gifts from individuals, foundations, and corporations, which are 
earmarked for particular purposes; restricted endowment funds; and non-
governmental grants and contracts. Government grants and contracts come 
from Government agencies for research in areas of SAO’s expertise. SAO 
often conducts this research in cooperation with both governmental and 
academic institutions in the United States and abroad. 
 


