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Introduction

The Space Telescope Science Institute (STScI) implements the 
science program for the Hubble Space Telescope, is the Science 
and Operations Center for the upcoming James Webb Space 
Telescope, operates the Multimission Archive at Space Telescope 
and is the Data Management Center for the Kepler Mission.

In January, Hubble repairman, astronaut, and astrophysicist John 
M. Grunsfeld was appointed Deputy Director. He succeeds Mike 
Hauser, who stepped down in October and Marc Postman, who 
held the position from October to January.

This year marked the 20th anniversary of Hubble. This remark -
able achievement was celebrated with the unveiling of a new and 
spectacular image of the Carina Nebula (it can be seen “reflected” 
on Webb’s mirrors in the cover of this report). Google joined the 
celebration by creating a commemorative doodle that was available 
at each of their national sites on the local midnight of April 24.

Mike Hauser
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  Introduction

The Webb project successfully passed several reviews and the work done at the Institute is 
progressing very well. During its first year of science operations, Kepler discovered a plethora of 
exoplanets and released a very large catalog of other candidates. The Kepler Data Management 
Center distributed these data to the community. The Multimission Archive at Space Telescope 
continues to add data to its holdings, and its community keeps growing and retrieving data at 
seven to ten times the rate of ingest. 

As the following pages will attest, the Institute accomplished all its goals and is very well positioned 
for the challenges and opportunities the next year will bring. Committees that assess different 
aspects of the Institute’s operations, climate, and diversity all agree that the work is progressing 
at a reasonable pace.
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Institute Financial and Staff Resources

Institute Financial Resources

External events, including multiple blizzards and shifting schedules, continued to provide unique 
project management opportunities. The Institute remained flexible in responding to the various 
challenges encountered in FY2010 while adhering to the FY2010 guideline budgets. We worked 
closely with the HST and JWST Projects to identify the impact of schedule and requirement changes 
and consistently submitted requested documentation on time and in compliance with all contract 
requirements. By continually monitoring the status of deliverables and coordinating all submittals 
in accordance with contract instructions, we continued to supply the weekly, monthly and quar -
terly financial and activity reports on time. In all instances, NASA Project managers received the 
electronic versions of these reports on time. 

View of the Mid -Atlantic Coast during the 2010 “Snowmageddon”

FY2010 STScI Major Missions

Hubble                     Webb                      Kepler                      MAST
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2010 Staff Awards

NASA Exceptional Public Service Medal
Ken Sembach

NASA Distinguished Service Medal 
John Grunsfeld

NASA Achievement Award
Hubble Servicing Mission 4 Team: Mark Abernathy, Faith Abney, David Adler, Nabeel Ahmed, Thomas Ake, Marsha Allen, 

Alessandra Aloisi, Sara Anderson, Jay Anderson, Val Ausherman, Greg Bacon, Wayne Baggett, Sylvia Baggett, Elizabeth 

Barker, Luigi Bedin, Carl Biagetti, Mike Bielefeld, John Bintz, Chris Blades, Ralph Bohlin, Tiffany Borders, Azalee Bostroem, 

Gary Bower, Mike Boyer, Howard Bushouse, Ivo Busko, Don Chance, George Chapman, Marco Chiaberge, Thomas Civeit, 

Kerry Clark, Tom Comeau, Justin Cook, Kathy Cordes, Colin Cox, Susan Crabb, Misty Cracraft, Gary Curtis, Tomas Dahlen, 

Clif Darby, Ilana Dashevsky, Scott Davis, Tyler Desjardin, Susana Deustua, Rosa Diaz, Steve Dignan, Van Dixon, Jesse 

Doggett, Tom Donaldson, Rob Douglas, Rodger Doxsey, Linda Dressel, Michael Dulude, Bobby Edwards, Bonnie Eisenhamer, 

Jonathan Eisenhamer, Tracy Ellis, Mary Estacion, Jim Etchison, Leah Evans, Ann Field, Alex Framarini, Dorothy Fraquelli, 

Lisa Frattare, Scott Friedman, Andy Fruchter, Niall Gaffney, Mary Galloway, Lisa Gardner, Parvis Ghavamian, Vera Gibbs, 

Mark Giuliano, Gary Gladney, Christine Godfrey, John Godfrey, Phil Goldstein, David Golimowski, Anne Gonnella, Shireen 

Gonzaga, Paul Goudfrooij, Phil Grant, Holly Greathouse, Gretchen Greene, Andy Groebner, Norman Grogin, Cheryl Gundy, 

Warren Hack, Forrest Hamilton, Chris Hanley, George Hartig, William Hathaway, Michael Hauser, Christine Heller -Boyer, Ron 

Henry, Kate Henshaw, Bryan Hilbert, Phil Hodge, William Januszewski, John Jasen, Anne Jenkins, Helmut Jenkner, Carl 

Johnson, Danny Jones, Ian Jordan, Mary Beth Kaiser, Stratis Kakadelis, Jason Kalirai, John Kaylor, Herbert Kennedy, Debbie 

Kenny, Tony Keyes, Rich Kidwell, Tim Kimball, Linda Knisely, Anton Koekemoer, Gerard Kriss, Tony Krueger, John Kucel, 

Vicki Laidler, Matt Lallo, David Le, John Lecourt, Paul Lee, Daniel Lennon, Karen Levay, Zolt Levay, Pey -Lian Lim, Jamie 

Lipinski, Mario Livio, Chris Long, Ray Lucas, Jack Macconnell, Jennifer Mack, John MacKenty, Melissa Martin, Thomas 

Marufu, Derck Massa, Aparna Maybhate, Dan McCallister, Patrick McCauley, Doris McClure, Leigh McCuen, Shelly Meyett, 

Glenn Miller, Jinger Mo, Debbie Morrison, Matt Mountain, Max Mutchler, Ed Nelan, Sami -Matias Niemi, Keith Noll, Cristina 

Hubble SM4 Team receives Space Foundation Award
Video courtesy of the Space Foundation

John M. GrunsfeldKen Sembach
Photo courtesy of Rosa Díaz
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Oliveira, Rachel Osten, Beverly Owens, James Paranilam, Alan Patterson, Cheryl Pavlovsky, Patricia Pelham, 

Fang Peng, Beth Perriello, Rick Perrine, Karla Peterson, Larry Petro, Nor Pirzkal, Ron Pitts, Vera Platais, Charles 

Proffitt, Lee Quick, Reiko Rager, Abhijith Rajan, Merle Reinhart, Adam Reiss, Christine Ritchie, Mike Robinson, 

Tony Roman, Mary Romelfanger, Fred Romelfanger, Tricia Royle, Leyla Rutz, Elena Sabbi, David Sahnow, John 

Schultz, John Scott, Ken Sembach, Lisa Sherbert, Steve Slowinski, Linda Smith, Ed Smith, Stephanie Smith, Dave 

Soderblom, Megan Sosey, Galina Soutchkova, Richard Spencer, Andy Spina, Anatoly Suchkov, Frank Summers, 

Daryl Swade, Mike Swam, Stuart Sweitzer, Jim Taylor, Denise Taylor, Patrick Taylor, Deepashri Thatte, Vanessa 

Thomas, Randy Thompson, Alexis Truitt, Calvin Tullos, Kelli Underwood, Roeland van der Marel, Lan Varley, 

Alex Viana, Alison Vick, Ray Villard, Tracy Vogel, Nolan Walborn, Tom Walker, Geoff Wallace, Donna Weaver, Ed 

Weibe, Alan Welty, Thomas Wheeler, Rick White, Mike Wiggs, Tommy Wiklind, Kelly Williamson, David Wolfe, 

Michael Wolfe, Michael Wong, William Workman, Brian York, Wei Zheng.

Space Foundation Space Achievement Award
Hubble Space Telescope Repair Team

Emmy Nomination
Ray Villard (for the movie Alien Earths)

STScI Achievement Award
Chad Smith 

STScI Achievement Award
Jay Anderson 

STScI Achievement Award
Erin Elliott 

STScI Achievement Award
NIRSpec detector subsystems tests (Mike Regan, Eddie Bergeron, Jeff Valenti, Tony Keyes, 
Doug Long, Elizabeth Barker, Kevin Lindsay, Wayne Baggett and Ray Wright)

Ray Villard and Dana Berry at the Emmys®

  2010 Staff Awards
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STScI Achievement Award
JWST Science and Operations Center Data Management Subsystem Systems Engineer -
ing Working Group (Rusty Whitman, Daryl Swade, Karl Gordon, Gretchen Greene, Perry 
Greenfield, Phil Goldstein, Robert Jedrzejewski, Mark Kyprianou, John Schultz, John 
Scott, Mike Swam, Randy Thompson, Jeff Valenti) 

STScI Achievement Award
ProPer development team (Maria Bertch, Tom Comer, Ron Downes, Alex Framarini, 
Shelley Marshall, Joel Richon)

STScI Achievement Award
COS On -Orbit Line Spread Function Characterization Team (Alessandra Aloisi, Parviz 
Ghavamian, George Hartig, Tony Keyes, Daniel Lennon, Derck Massa, Cristina Oliveira, 
Charles Proffitt)

STScI Achievement Award
NICMOS Legacy Archival Recalibration and Reprocessing Close -Out Team (Anton Koeke -
moer, Faith Abney, Sara Anderson, Elizabeth Barker, Eddie Bergeron, Thomas Dahlen, Lisa 
Gardner, David Grumm, Warren Hack, Debbie Kenny, Vicki Laidler, Nor Pirzkal, Megan 
Sosey, Mike Swam, Deepashri Thatte, Alex Viana) 

STScI Achievement Award
Venice HST Exhibit Design & Development Team (Lucy Albert, Greg Bacon, Tracy Bennett, 
Bonnie Eisenhamer, John Godfrey, Pam Jeffries, Zolt Levay, Mario Livio, Antonella Nota, 
Carolyn Slivinski, Rolanda Taylor, Donna Weaver)

2010 Rodger Doxsey Science Systems Engineering Award
George Chapman and Merle Reinhart

2010 AURA Science Award 
John MacKenty

George Chapman and Merle Reinhart

Hubble exhibit in Venice

  2010 Staff Awards



9

2010 AURA Service Award 
Sheryl Bruff 

2010 AURA Technology & Innovation Achievement Award 
Daryl Swade

2010 AURA Team Award,
IMAX Hubble 3D (Greg Bacon, Bonnie Eisenhamer, Lisa Frattare, Zolt Levay, and  
Frank Summers) 

Giant Screen Cinema Association Best Film, Best Cinematography and 
Best Film for Lifelong Learning

IMAX Hubble 3D

Baltimore County Recognition for research work with Hubble
Harry Ferguson and Marc Postman

2010 Executive Stampede, Second Overall Team
STScI/JHU Team (Dan Richman, Rob Douglas, Josh Greenberg, Rob Hawkins, Bryan 
Gaither, Deepak Kumar, Kate Henshaw, Matt Davis, Abhijith Rajan, Ernie Morse, Azalee 
Bostroem, Tiffany Borders, Bruce Seely, Alex Framarini, and Jesse Doggett)

  2010 Staff Awards
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STScI Organization

HST
Mission Office
  Ken Sembach

JWST
Mission Office
Kathryn Flanagan

Community
Mission Office
Marc Postman

Program
Management Office

Judy Ashwell

             AD for
Administration

Val Schnader

Director
Matt Mountain

Deputy Director
John Grunsfeld

S T S c I  D i r e c t o r a t e

Science
Mission Office

Neill Reid

AD 
for ESA

Antonella Nota
Human Resources

Sheryl Bruff

IT
Services Division

Doris McClure

Strategic
Communications
Daniel Golombek

Operations and 
Engineering Division

Jim Etchison

AD for 
Operation
Peg Stanley

Office of 
Public Outreach

Mario Livio

Instruments
Division

Daniel Lennon

The Institute Directorate is responsible for the strategic and operational management of the Institute. 
It is the principal interface to the external stakeholders: AURA, NASA/GSFC, ESA, and NASA/HQ.

The members of the Directorate are the Director; Deputy Director; Associate Director for Organizational 
Change; Associate Director for ESA; Associate Director for Administration; the Center, Office, Division 
and Mission Heads. The Chair of the Senior Science Staff attends the Directorate meetings but is not 
a member.

The Associate Director for Operations provides oversight to the Institute operational and program 
management units (divisions and offices) to determine how each will optimize their efforts in a cohesive 
and coherent fashion to advance the strategic initiatives and tactical objectives of the Institute. The 
Associate Director for Operations provides leadership to ensure appropriate senior management focus 
on strategic interests and on tactical approaches for meeting mission needs.

The Associate Director for Administration provides oversight and management of the Institute’s Business 
Resource Center and is responsible for ensuring the Institute operates within AURA and Institute policies 
and procedures, contractual agreements and relevant federal regulations. The Associate Director for 
Administration manages the indirect budgets and rates. 

The Associate Director for ESA is responsible for the continued support of ESA for the Hubble and 
Webb programs. In particular, the Associate Director works to ensure that these programs are visible 
and well understood in Europe. 

The Program Management Office has the responsibility, authority and accountability for the successful 
performance of the organization’s projects and missions. The office is responsible for the overall Institute 
operating budget, and determines and controls the mission -based business model for the organiza -
tion. The Office provides quality assurance and configuration management services for the Missions. 

The Divisions are responsible for the operational delivery of the Institute Missions, in concert with the 
Mission Heads. 
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 People and Change

Science Mission Office (SMO)

SMO has responsibility for the oversight of the science infrastructure within the Institute. The mission office has specific 
responsibility for managing the Hubble time -allocation process and maintaining absolute fairness and equity of opportunity to 
every General Observer, Archival or Theory proposer. This includes issuing the annual Call for Proposals to the astronomical 
community, organizing the proposal review, handling proposals for Director’s Discretionary observing time, and formulat -
ing relevant policies. SMO convenes the Space Telescope Users Committee and establishes science metrics to evaluate 
the success of the science program, has oversight of the science research environment at the Institute, and facilitates the 
optimal assignment of research staff to the missions.

SMO conducts visitor programs to foster collaborations, to enrich journal clubs, and to support distinguished astronomers 
for extended visits. It manages the Director’s Discretionary Research Fund and the Webb Discretionary Fund, which sup -
port staff research projects and investments in the Institute’s research infrastructure. SMO conducts a spring symposium 
each year on a major area of astronomy, as well as smaller -scale workshops on specific scientific topics and issues, and 
manages the Hubble and the Giacconi Postdoctoral Fellowship Programs.

Hubble Space Telescope Mission Office (HSTMO)

The HSTMO is responsible for maximizing the science return from the mission by managing the Institute activities specific 
to the conduct of the Hubble program. It develops the overall Institute plans for Hubble science operations and system 
enhancements by working with the team leads in the operating divisions and centers. It is responsible for establishing 
effective scientific, technical, and operational interfaces with the Hubble Project at Goddard Space Flight Center and its 
associated contractors.

James Webb Space Telescope Mission Office (JWSTMO)

The JWSTMO collaborates with NASA to develop the scientific, technical, and operational vision for the James Webb 
Space Telescope. It manages the development of the Webb Science and Operations Center. The JWSTMO works with the 
community to ensure the best Webb observatory possible within the cost constraints of this challenging program. It works 
with the Institute divisions to ensure proper support to NASA, the science instrument teams, and other Webb partners, 
including the prime contractor, Northrop Grumman Aerospace Systems. 

Community Missions Office (CMO)

CMO manages the Institute’s involvement in missions and projects other than Hubble and Webb, including the Kepler Data 
Management Center and the Multimission Archive at Space Telescope (MAST). It facilitates and coordinates the Institute’s 
involvement in new initiatives. For missions arising in the community, CMO promotes new applications for Institute products, 

STScI Organization
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services, and operational abilities customized to meet specific mission needs, while striving to maximize the scientific return 
of the Institute’s involvements by engaging scientific and technical staff members directly in the support of community 
missions. CMO also develops key messages and identifies appropriate tools to inform the science community about the 
Institute’s activities and initiatives. The Office also leads the education outreach activities directed to the Greater Baltimore 
community, like the Youth in Astronomy and Engineering and the Astronomy Club.

Business Resource Center (BRC)

BRC provides business and administrative services to the Institute in the areas of finance, human resources, accounting, 
contracts, grant administration, procurement, facilities management, property administration, administrative support, and 
staff support services. The BRC administers all Hubble -funded grants. 

Information Technology Services Division (ITSD)

ITSD provides system management and user support services and is responsible for the Institute’s computing and com -
munications infrastructure. It develops technology -based solutions; it supports and ensures the security of the information 
systems for Hubble development and operations, Webb development and testing, the Kepler Data Management Center, 
the Institute Archive, scientific research, and business functions. ITSD is responsible for the production of instrument and 
data handbooks, Web pages, information management for engineering and business systems (including collaboration tools), 
and visual communications technology (such as webcasting and video conferencing). 

Instruments Division (INS)

INS supports the community of observers in the use of the world -class scientific observatories with maximum effective -
ness, providing scientific and technical advice in developing observing programs and interpreting data. It calibrates and 
characterizes the suite of science instruments. It facilitates the use of new science instruments in Hubble, Webb, and other 
space science missions by participating in their development, and by capturing and transferring information about instru -
ment operation and calibration to the Institute. INS provides leadership to the commissioning of all the instruments following 
a Hubble servicing mission. For Webb, the INS staff is responsible for mastering the technical details associated with the 
science instruments, for overseeing the work of the Operations Detector Laboratory, for establishing and maintaining good 
communications between the Institute and the instrument development teams, and for ensuring that the Institute’s Science 
and Operations Center systems and procedures meet the needs of the astronomical community. INS also maintains the 
Hubble focal plane model, monitors telescope focus, and supports the use of the Fine Guidance Sensors (FGS) as astrom -
etry science instruments. It characterizes the anticipated imaging performance of Webb and its scientific capabilities. A 
small engineering team maintains engineering knowledge of the Hubble instruments and spacecraft, monitors health and 
performance of the instruments, and tracks the status of their limited -life items.

 People and Change
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Office of Public Outreach (OPO)

OPO is responsible for the public outreach and education activities of the Institute, providing a national resource for coor -
dination of astronomy and astrophysics content for journalists, other media professionals, the education community and 
the informal science community. It also supports news, information and exhibit products for other NASA Origins missions, 
as well as for Webb.

OPO develops educational materials that address national education standards and are relevant to K–14 curricula. It also 
provides pre -service and in -service teacher training on the use of space science educational materials in the classroom. 
Their staff develops and hosts a variety of Internet sites that provide first -hand information about Hubble and its discoveries 
to the general public and news media. The Office brings the excitement of scientific discovery and technological accomplish -
ment to a wide audience through science museums, planetariums, libraries, and the Internet. It develops press releases, 
photo releases, and Space Science Updates to disseminate Hubble discoveries via print, electronic, and broadcast media. 

Operations and Engineering Division (OED)

OED processes and schedules Hubble observing programs, processes the resulting data in the pipeline, and distributes 
the data products to the community. It maintains the operational state of the Guide Star Catalog. Their staff works with 
Hubble users to ensure the optimal translation of their scientific requirements into the technical instructions necessary to 
execute the observing programs, and prepares the multi -year science -observing plan, reconciling Hubble science program 
requirements and operational constraints at a high level. It then fits candidate observations into optimal weekly observing 
schedules with instrument calibration and engineering activities, and creates the detailed command loads that are executed 
by the telescope. OED operates MAST and is an active participant in the National Virtual Observatory program, bringing the 
latest in archive and data distribution expertise to the Hubble program. 

OED is responsible for systems engineering, commanding, and software development at the Institute. Specifically, their 
staff maintains and enhances the software and database systems used for science mission planning, science operations, 
the data processing pipeline, and the archive. OED develops and maintains the commanding software for the Hubble and 
Webb science instruments; the calibration software and tools used to reduce, analyze and archive data; and the systems 
used by astronomers to interface with the observatories. Their staff maintains and operates the Project Reference Data -
base System—the repository for mission -critical data for the Hubble and Webb observatories. It also maintains the Grants 
Management System software, used by the astronomical community. 

 People and Change

STScI Organization
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Governing Bodies

The Association of Universities for Research in Astronomy (AURA) is an international consortium 
of universities, educational, and other non -profit institutions that operate these world -class astro -
nomical centers: the Gemini Observatory, the National Optical Astronomy Observatory, the National 
Solar Observatory, the Space Telescope Science Institute, and the AURA Observatory. AURA acts 
on behalf of the science communities served by its centers, and as trustees and advocates for 
the centers’ missions.

AURA Board of Directors

The AURA Board establishes the policies of AURA, approves its budget, elects members of the 
Management Councils, and appoints the president, the centers’ directors, and other officers. The 
Board of Directors is responsible to the member representatives for the effective management of 
AURA and the achievement of its purposes.

Space Telescope Institute Council

The Space Telescope Institute Council (STIC) provides oversight and advocacy for the Institute. In 
that role, STIC makes recommendations to the AURA Board of tenure promotions, financial com -
mitments, and the recruitment or renewal of the Institute’s Director and Deputy Director.

 People and Change
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Diversity Initiatives

STScI continues to take steps to address the issues of the 
diversity and flexibility of the research staff. Over the past 
year, the Institute hired seven new AURA research staff, which 
were assigned to work on the JWST mission. These new staff 
members include two former Hubble Fellows, two former 
Goldberg Fellows (NOAO), and a former NSF Astronomy and 
Astrophysics Fellow. Two of the seven are female scientists. 
In addition, two of the three ESA staff members are female 
scientists.

As an aid to monitoring the productivity of tenured staff mem -
bers, STScI has implemented a post -tenure review process. 
If neither reviewed nor promoted within the last five years, 
tenured scientists and senior scientists are subject to review through this process. The reviews 
cover both functional and scientific performance, based on the annual science evaluations and 
functional performance appraisals, and designed to identify both scientists whose performance is 
below expectations, and those who maintain a consistently high level of performance. During the 
past year, the committee reviewed the performance of five tenured or senior scientists. 

The social climate issues that have emerged with regard to the research staff mirror those in the 
other divisions at the Institute. Addressing these issues requires a multi -faceted approach designed 
to foster a climate of mutual respect where diversity is valued. Actions include developing and 
running the Caroline Herschel Distinguished Visitor Program, which invites prominent scientists—
particularly female and minority scientists—to visit STScI and act as mentors and role models for 
the staff; proactively selecting female and minority speakers for colloquia (25% achieved in 2009) 
and conferences (35% at the last May symposium); and establishing staff -wide events, such as 
the Hard Science/Soft Skills lecture series. Implementation of all these actions is within the context 
of a no -tolerance policy for inappropriate behavior. 

The CAROLINE HERSCHEL Visitor Program to  
Enhance Women & Minority Representation at STScI

DISTINGUISHED ASTRONOMERS 

from the US and international 

community are invited to visit 

the STScI for a period of 3-4 

weeks. During their visits they 

lecture on their scientific projects, 

interact with the staff at STScI 

on scientific and relevant cultural 

issues, provide active mentoring 

to the STScI’s junior scientists, 

especially to women and other 

underrepresented groups, 

and consult with the STScI 

manangement on initiatives to 

improve minority and gender 

representation within the STScI 

staff and across the field of 

astronomy.   

http://www.stsci.edu/institute/sd

 People and Change
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 People and Change Tactile Astronomy 

Tactile Astronomy supports the Institute’s efforts to bring the wonders of the universe to everyone, regard -
less of their visual ability. This new series, which follows the success of “Touch the Universe,” “Touch 
the Invisible Sky,” and “Touch the Sun,” started in April 2010. The first image, celebrating Hubble’s 20th 
anniversary, was a section of the Carina Nebula. Tactile Astronomy includes monthly postings of the 
latest Hubble images designed to be downloaded and printed on a thermal paper expansion machine, 
allowing the visually impaired to feel what they cannot see. In addition, there is a “special projects” 
section of the site that currently features the limited -edition Tactile Carina Nebula booklet. 

Future of the Workplace Committee

The Committee on the Future of the Workplace is chartered by the director and is a standing committee 
to assess and track progress on diversity and climate issues at the Institute. The committee reports to 
and will make recommendations to the director on improving the climate and diversity representation 
at the Institute. 

Intern Program

Our vigorous intern program continues to attract many students from the Baltimore metropolitan area. 
Some of the interns are part of programs at their schools, like the Society for the Advancement of Com -
puter Science and the Computer Club at Morgan State University, the University of Maryland Baltimore 
County’s Diversity Summit, Towson High School’s Career Program, or the Baltimore County Academy 
of Finance. In recruiting interns, the Institute also partners with My Sister’s Circle, a comprehensive, 
relationship -based program designed to mentor girls from disadvantaged Baltimore neighborhoods 
during their challenging transition to middle school, throughout high school, and into college, and also 
with the Baltimore Mayor’s Youth Works Program.

These interns work in many areas, from administration and human resources to the library, public out -
reach and data analysis. We were very pleased that two summer students continued as staff members. 

Hard Science/Soft Skills

“Hard Science/Soft Skills: Fostering Civility in the Scientific Workplace,” an innovative speaker series 
focused on examining relational competence, ethics, quality of life, and productivity in the scientific 
workplace, continued this year. The series seeks to facilitate the transition of traditional paradigms in 

Diversity Initiatives
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science, medicine, technology, and engineering to enhance and invigorate the successful potential 
of these organizations, as well as improve the quality of existence for “hard science” professionals 
and the myriad other partners who share these workplaces.

Our speakers include renowned members of these communities whose life work, research, and 
publications have been devoted to this pursuit. The talks identify issues, suggest solutions, and 
feature successes. 

The 2009 speakers included “Enjoy the Ride,” by Steve Gilliland; “Generations at Work: Commu -
nication Across Generations,” by Bob Filipczak; and “Engineering and Scientists: Similarities and 
Differences,” by Henry Petroski.

Youth for Astronomy and Engineering

The Youth for Astronomy and Engineering (YAE) program at the Institute engages children and 
youth who are interested in astronomy and engineering as a career. The YAE program exposes 
participants to activities and experiences representative of the work done by astronomers and 
engineers. It also provides a supportive environment that encourages diversity in the astronomical 
and engineering community by increasing awareness of those fields among young women, minori -
ties, and those with special needs. 

During this year’s “Parent and Son Evening under the Stars” and “Parent and Daughter Evening under 
the Stars,” approximately 200 children and their parents enjoyed presentations by Institute staff.

Around 200 people attended the “Family Night at the Institute” events. The elementary through 
high school students and their parents enjoyed keynote presentations by Institute astronomers 
and made astronomical observations through personal telescopes.

The Annual Women’s Science Forum consisted of two sessions this year, one for high school and 
another for middle school students. During these events, the participants were encouraged to 
share their career dreams, ask questions, and explore the opportunities in a number of engineering 
disciplines. They also had a chance to observe the Sun through the Johns Hopkins University’s 
Offit Telescope.

The monthly gatherings of the Astronomy Club attract around 30 middle and high school students. 
The Club meets once a month on a Saturday for a lecture and a hands -on science activity at the 
Institute or at the Maryland Science Center, and once for a night observing.

 People and Change
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Caring Workplace

We believe that the success of our missions depends on the well being of those who support them.

The Space Telescope Science Institute has a very attractive program of family -friendly benefits 
and activities for the staff. It includes comprehensive medical benefits for our employees and their 
families, medical and dependent -care flexible spending accounts, same -sex domestic partner 
health and dental insurance coverage, proactive protection under the Family and Medical Leave 
Act, flexible work schedules, and teleworking arrangements. For our research staff, we offer both 
male and female researchers the ability to delay the tenure clock in the event of the birth of a child 
or a serious illness. Since 2007, a private room has been available for female employees with 
lactation requirements.

In partnership with WellAdvantage and Ceridian Lifeworks, the Institute provides its staff with 
lifestyle improvement tools and information such as stress -reduction techniques, weight manage -
ment and nutritional counseling, as well as individual and family crisis counseling. On -site fitness 
classes and yoga classes are also available.

The Ombuds Program is an additional resource to assist our staff in dealing with individual and 
interpersonal issues in the workplace. This service, also part of our relationship with Ceridian 
Lifeworks, is confidential and offered free of charge.

The Ombudsperson is not part of Institute management, meaning that she does not generally get 
involved in things like work assignments, work standards, evaluation of performance, policy issues, 
etc. However, Beth is knowledgeable of our policies and procedures, so she can identify where to 
go for assistance, if necessary.

 People and Change
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Science Mission

Institute staff members were involved in a range of activities that directly or indirectly benefit the 
wider astronomical community with regard to Hubble. This includes providing staff members to 
serve on advisory panels for NASA and similar committees for other organizations (National Sci -
ence Foundation, American Astronomical Society [AAS], International Astronomical Union [IAU], 
European Southern Observatory, National Research Council, National Radio Astronomy Observa -
tory, National Astronomy and Ionosphere Center, Atacama Large Millimeter Array), Time Allocation 
Committees (Spitzer, Chandra, a large number of ground -based telescopes), on various NASA 
project science advisory groups (Webb, Wide Field Camera 3 [WFC3], Cosmic Origins Spectro -
graph, Space Interferometry Mission, Galaxy Evolution Explorer, Kepler, Terrestrial Planet Finder, 
Supernova Acceleration Probe, Gaia), grant proposal reviews (Astrophysics Data Analysis Program, 
Applied Information Systems Research Program, etc.), user committees (e.g., Spitzer, Chandra, 
Stratospheric Observatory for Infrared Astronomy [SOFIA]), science center oversight committees 
(Spitzer, SOFIA), meeting organizing committees, etc. Almost every U.S. astronomically related 
professional society has Institute staff as officers or committee members. 

Five Institute staff members (K. Flanagan, M. Hauser, I.N. Reid, A. Riess, and J. Tumlinson) were 
selected as members of the National Research Council Science Frontier or Program Prioritization 
Panels of the Astro2010 Decadal Survey, which concluded its deliberations over the past year. 
Additionally, three staff members (C. Christian, R. Hanisch, and A. Nota) were included on Study 
Group panels associated with the survey. Internationally, former Institute Director Robert Williams 
was elected president of the IAU at the Rio de Janeiro meeting in August 2009. All the above ap -
pointments demonstrate the high regard that outside organizations have for the knowledge and 
experience of our staff. 

Two Institute staff members (K. Flanagan and K. Sembach) served on the 2010 NASA Senior 
Review for Operating Missions.

The Institute used meetings of the AAS, SPIE, and other similar events throughout the year to 
highlight the capabilities of the observatory and of its instrumentation. As in past years, we deployed 
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a traveling exhibit at the AAS meetings to demonstrate Hubble’s capabilities and to distribute in -
formation. In addition, Institute staff organized an extremely well -attended special session at the 
Winter 2010 AAS meeting, held in Washington DC, to highlight “Science from the new HST.” Some 
of the earliest results from the new instruments were presented, including the potential detection 
of z ~ 8 galaxies with WFC3. 

Giacconi Fellowship

The Giacconi Fellowship Program, named in honor of the Institute’s first Director and Nobel Laureate 
Riccardo Giacconi, brings outstanding young researchers to the Institute. This program has been 
highly successful in helping to launch the careers of many leading astrophysicists.

The Giacconi Fellowship is similar in the level of competition and prestige to the prize fellowships 
at other leading astrophysics institutions. It is for research only, on topics of the holder’s choice, 
and carries no other duties. The research may be theoretical, observational, or instrumental. The 
fellowship has a generous salary and research grant.

The current Giacconi fellows are Jennifer Donley, Chun Ly and Rebecca Martin. 

Hubble Fellowships

The Hubble Postdoctoral Fellowship Program supports outstanding postdoctoral scientists whose 
research is broadly related to NASA Cosmic Origins scientific goals as addressed by any of the 
missions in this program: the Herschel Space Observatory, the Hubble Space Telescope, the James 
Webb Space Telescope, the Stratospheric Observatory for Infrared Astronomy, and the Spitzer 
Space Telescope.

The research supported by the Hubble Fellowship (HF) Program may be theoretical, observational, 
or instrumental. This program is open to applicants of any nationality who have earned (or will 
have earned) their doctoral degrees on or after January 1, 2008, in astronomy, physics, or related 
disciplines. The fellowships are tenable at U.S. host institutions of the fellows’ choice, subject to a 
maximum of one new fellow per host institution per year.

During its first 20 years, the HF Program has been one of the leading fellowship programs in the 
field of astronomy and astrophysics (sometimes called the “gold standard”). More than two hundred 
of the most prominent and active scientists in this field have been supported at a crucial phase in 
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Jennifer Donley Chun Ly

Hubble Fellows 20th Anniversary Symposium

Science Mission
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their careers by this program. The HF Program has been one of the highlights of the overall Hubble 
Space Telescope Program.

For the special twentieth anniversary edition of the Symposium, all former Hubble Fellows and 
several scientists who were instrumental in creating and running the HF Program participated, in 
addition to the current cohort.

May Symposium

A symposium is held at STScI each spring that focuses on major topics in astronomy. The STScI 
May Symposia have gained an excellent reputation in the astronomical community for the timely 
choice of topics, the quality of the invited speakers, and the scientific and logistical organization of 
the meeting. The 2010 Symposium was devoted to Stellar Populations in the Cosmological Context. 
The Symposium attracted more than 190 participants, and included more than 35 invited and 
contributed talks by scientists from around the world. 

Workshops

The 2010 Calibration Workshop was held July 21–23, 2010. Its purpose was to foster sharing of 
information and techniques amongst observers, archive miners, instrument support teams, and 
instrument developers. Its topics included: calibration of all instruments, plans for calibrating Webb’s 
instruments, detector effects, astrometry, standard stars, cross -calibration between instruments, 
and processing software.

The discovery of Nix and Hydra in May 2005, using the Hubble Space Telescope, established Pluto 
as the first known quadruple system in the Kuiper belt, that vast reservoir of icy bodies located 
approximately between 30 and 50 astronomical units from the Sun. The principal objective of this 
workshop was to discuss our understanding of Nix and Hydra on the fifth anniversary of their dis -
covery. The Institute served as the host for the workshop, organized jointly with the Johns Hopkins 
University Applied Physics Laboratory.

The participants of the “Delivery of Volatiles & Organics: From Earth to Exoearths in the Era of 
JWST ” discussed the origins and abundance of volatiles on Earth and other rocky planets in the 
solar system and explored their implications on the formation and habitability of exoplanetary 
systems. An important element of the meeting was to discuss how to best utilize JWST and other 
upcoming facilities to explore the origins and distribution of volatiles in the solar system and in 
protoplanetary disks.

CALIBRATION WORKSHOP

Space 
Telescope 
Science Institute 
3700 San Martin Drive 

Baltimore, MD 21218

CONFIRMED SPEAKERS:

Alessandra Aloisi (STScI)

Bernie Rauscher (NASA/GSFC)

Sean Carey (IPAC)

David Golimowski (STScI)

Jim Green (U. Colorado)

Anton Koekemoer (STScI)

John MacKenty (STSdI)

Elena Pancino (INAF–Bologna)

Charles Proffitt (CSC/STScI)

William van Altena (Yale) 

After the successful servicing mission in May 2009 

(SM4), the “new” Hubble Space Telescope now has 

five working science instruments: COS, WFC3, STIS, 

ACS, FGS. NICMOS is currently on hold. Construc-

tion has started on the James Webb Space Telescope 

and its instruments. Conducting research projects at 

the vanguard often means pushing the instruments to 

their limits and requires understanding and calibrating 

complex instrument effects.

WORKSHOP TOPICS 
INCLUDE:

COS and WFC3 Calibration

ACS, STIS, and FGS Status

NICMOS calibration 
improvements??

JWST Calibration

Instrument Cross-calibration

Photometry, Astrometry and 
Detectors.

Processing software 

STScI
July 21-23, 2010
Abstract Submission Deadline: May 28, 2010 
Early Registration Deadline: June 21, 2010 

ORGANIZING COMMITTEE: Cristina Oliveira and  
Susana Deustua (co-chairs) Rachel Anderson, Ralph 
Bohlin, Azalee Bostroem, Marco Chiaberge, Colin Cox, 
Rosa Diaz, Parviz Ghavamian, Karl Gordon, Tony Keyes, 
Knox Long, Aparna Maybhate, Sami Niemi, Massimo 
Robberto, Elena Sabbi, Michael A. Wolfe

– 13 –

Table 1. Observational epochs and measured velocity offsets for FLAMES spectroscopy

FLAMES λ-coverage FWHM Epoch MJD ∆vr cf. Epoch#1 @ LR02 [kms−1]

setting [Å] [Å] All Excl. Hyd.

LR02 3960-4564 0.61 1 54817.223222 0.1 0.1

2 54817.266662 2.9 2.0

3 54822.058162 −2.5 2.9

4 54860.104704 −2.2 −1.3

5 54890.041350 −6.5 −1.3

6 55112.361079 to come to come

LR03 4499-5071 0.56 1 54818.243093 −1.1 −
2 54818.286520 0.2 −
3 54818.330493 −0.1 −

HR15N 6442-6817 0.41 1 54818.075579 − −
2 54818.129380 − −

Note. — ∆vr results are found from cross-correlation of the whole extent of the LR02 spectra or,

for the LR03 data, the overlapping region.

Fig. 1.— Rectified HST-COS spectrum of 30 Dor #016 and a HST-STIS spectrum of its

near twin, HDE269810. The wind features identified above #016 are N V λλ1239-43; O IV

λλ1339-44; O V λ1371; C IV λλ1548-51; He II λ1640; and N IV λ1718.
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Slitless spectroscopy with Hubble has come to the forefront in recent years with the allocation 
of a growing fraction of telescope time to this mode, especially in the most recent Cycle 18. The 
Wide Field Camera 3 infrared grisms have been receiving much of the attention, but the Advanced 
Camera for Surveys and the Space Telecope Imaging Spectrograph also have slitless modes, and 
an extensive set of Near Infrared Camera and Multi -Object Spectrometer grism observations are 
also available in the archives. The Institute, in collaboration with the Space Telescope -European 
Coordinating Facility and the European Space Agency, held a two -day workshop on November 
15–16, 2010 to support reduction and analysis of slitless spectroscopy. The workshop worked 
through specific data sets from start to finish using the aXe software, and also provided opportunities 
for people to present and discuss details of their own analysis. Participants were able to download 
the software, cookbook, and relevant datasets before arriving at the workshop.

Optical/near -infrared integral -field (or 3D) spectroscopy is now a well -developed field, with the 
operation of integral field units (IFUs) on a large number of ground - and space -based telescopes. The 
integration of IFUs into JWST ’s main instruments, and planning a range of IFUs for next -generation 
Extreme Large Telescopes are prime examples. This workshop (the first of this type held in the 
USA) brought together researchers from around the world to foster the sharing of knowledge and 
experience regarding integral -field spectroscopy.

The major goals of this workshop were: (1) to highlight the current science being done with integral -
field spectrographs on large ground -and space -based telescopes; (2) to explore the capabilities 
of the Webb’s Mid -Infrared Instrument and Near -Infrared Spectrograph IFUs, and their synergies 
with those planned for current and future ground - and space -based telescopes; and (3) to review 
the powerful and innovative techniques used to analyze IFU data cubes to maximize the useful in -
formation available and visualize/present results.

John Bahcall Lecture

To honor John Bahcall’s seminal contributions to the Hubble Space Telescope and the Institute, 
an annual lectureship series by a senior astronomer takes place at the Bahcall Auditorium at the 
Institute, and later at GSFC. When appropriate, and if schedules allow, the Institute arranges a 
public evening lecture in Washington at the National Air and Space Museum.

The Institute Director, upon the recommendation of the John Bahcall Lecture committee, chose 
Prof. Sara Seager of MIT for her fundamental contributions to the study of planets outside of our 
solar system. 

Slitless 
Spectroscopy 
Workshop November 15 & 16, 2010

Café Azafrán
&

Restrooms

Prof. Sara Seager
 Ellen Swallow Richards Assoc. Professor of Planetary Sciences & Astrophysics        
 Massachusetts Institute of Technology

At the dawn of the first discovery of exoplanets orbiting sun-like stars, fourteen years ago, few believed that exoplanet atmosphere observations 
were possible. Seven years ago, after the Hubble Space Telescope observation of the transiting HD 209458b atmosphere, many skeptics 
challenged it as a one-object, one-method success. With over two dozen exoplanet atmospheres observed today, we have solidly entered the 
first stage of exoplanet atmosphere research. I will review the highlights of hot Jupiter atmosphere studies: detection of molecular spectral 
features; constraints on atmospheric vertical structure; and diversity of  day-night temperature gradients. I will show what we can robustly infer 
from the two best transiting hot Jupiter atmosphere data sets using a new atmospheric temperature and abundance retrieval method. As hot 
Jupiter observations and interpretation are maturing, the next frontier is super Earth atmospheres. Theoretical models are moving forward with 
observational hopes pinned on the James Webb Space Telescope, scheduled for launch in 2014. I will conclude with an update on the realistic 
but futuristic attempt to answer the enigmatic and ancient question, “Are we alone?”  via detection of atmospheric biosignatures.. 

Reception to Follow Lecture

“Exoplanets: From Discovery to Characterization & Beyond”
 3:00 PM
  in the John Bachall Auditorium of STScI
  3700 San Martin Drive • Baltimore, MD 21218

December 9, 2009

IFUs in the era 
of JWST26-28 October 2010
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Prof. Seager gave her lectures titled “Exoplanets from Discovery to Characterization and Beyond” 
at the Institute. She also gave a very well -attended, free, public evening lecture at the National Air 
and Space Museum IMAX Theater, entitled “Astrobiology and the Search for Life beyond Earth.”

Institute for Planets and Life

The objective of Institute for Planets and Life (IPL) at the Institute and the Johns Hopkins University 
(JHU) is to search for planets that are habitable by exploring the limits of life on Earth, studying 
the planetary conditions required for life, and by searching for and characterizing exoplanets. IPL 
organizes a monthly lecture series on “Life, Planets, and the Universe”; an astrobiology course for 
senior undergraduate and graduate students; and the Astrobiology Club, a student initiative at JHU 
with regular meetings and its own website (http://astrobiology.jhu.edu/).

Summer Students

Each summer, the Space Telescope Science Institute brings a dozen highly motivated college stu -
dents to Baltimore for a Space Astronomy Summer Program. The program runs ten weeks, from 
mid -June to mid -August, and is designed for upper division undergraduates with a strong interest in 
space astronomy. Students work individually with STScI researchers and staff on research projects 
that might include data reduction and interpretation, software development, scientific writing, and 
preparing data for public releases. 

This year’s participants and their advisors are:

Student Advisor(s)

Jessica Harris Brad Whitmore

Mahmuda Afrin Bahdan Claus Leitherer

Sara Sans Massimo Robberto

Melodie Kao Elena Sabbi &  
Anton Koekemoer

Kristen Recine Lisa Frattare

Peiyuan Mao Dave Soderblom

Peter Sims Warren Hack

Michael Baker Bonnie Eisenhammer

Student Advisor(s)

Ethan Kruse Jason Tumlinson

Tuguldur Sukhbold Harry Ferguson

Xinyi Guo Paul Goudfrooij

Kyle Harris Alberto Conti

Diane Feuillet Kailash Sahu

Katherine Hamren Stefano  
Casertano

Luca Borsato Luigi Bedin

Melissa Butner Susana Deustua
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The early part of FY2010 saw the completion of the Servicing Mission Observatory Verification (SMOV) period following the very 
successful Servicing Mission 4 in May 2009, culminating in the successful SMOV Closure Review on November 18, 2009. The 
SMOV period and early instrument characterization, as well as early science results, demonstrated the excellent performance 
of the Hubble Space Telescope, showing that it is now at the peak of its scientific capabilities.

To celebrate Hubble’s 20th anniversary in April 2010, the Institute released a new Hubble photo of a small portion of one of the 
largest known star -birth regions in the galaxy, the Carina Nebula. Approximately 10,000 news stories referenced the Hubble 
anniversary, and many other educational and outreach activities marked the occasion as well.

The impressive early science results from Hubble, as well as the excellent performance of its instruments as communicated 
to the astronomical community, naturally led to very high interest in future observations. By February 26, 2010, the deadline 
for submission of Hubble Cycle 18 proposals, the Institute received near -record numbers of proposals and requests for orbit 
allocations. The time -allocation process resulted in a robust science program for the next year.

The continuing high publication rate of refereed papers in scientific journals is indicative of the scientific productivity of the 
observatory. The total number now approaches 9,000 papers. For the coming years, expectations are that this scientific 
productivity will rise significantly, given the availability of powerful new capabilities, and the return of refurbished instruments 
following the success of Servicing Mission 4. In addition, it is interesting to note that the number of papers based on archival 
research continues to exceed those from new observations.

Hubble Space Telescope
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The HST Time -Allocation Committee (TAC) peer review, which took place in Baltimore on May 
17–21, 2010, defined the Cycle 18 science program for Hubble. The TAC, chaired by Prof. Neta 
Bahcall (Princeton University), evaluated all proposals and made recommendations to the Director 
for those programs that should be awarded Cycle 18 observing time or archival and theoretical 
research funding. 

There were 150 panelists and TAC members who supported the review process. The panels 
represented a healthy mix of experienced senior panelists and younger panel members at the 
postdoctoral level. Other important considerations were gender balance and representation of ESA 
member states and other countries. The TAC had a hard time in recommending the 2,600 Hubble 
orbits available for allocation from the 23,100 requested orbits (an oversubscription ratio of 9:1 by 
orbits and 6:1 by proposals). The oversubscription for Archival and Theory Research was about 
3:1, similar to the long -term average.

The TAC and the panels recommended 59% of the GO prime (i.e., excluding parallel) orbits for 
spectroscopy, and 41% for imaging. WFC3 is the most widely used instrument in prime mode with 
a usage of 42%, followed by STIS (26%), COS (23%), ACS (9%), and FGS (<1%). The TAC and 
panels recommended using less than 1.5% of the available orbits for observations by NICMOS. 

Multi-Cycle Treasury Programs

Designed to provide the community with an opportunity to exploit Hubble’s enhanced capabilities, 
the Call for Multi-Cycle Treasury (MCT ) Programs issued in 2009 helped achieve the overarching 
goal of SM4. Issued in mid -August 2009 with the Phase I deadline set for 18 November 2009, 
the MCT Call for Proposals generated 39 proposals requesting 26,801 orbits. This corresponds 
to a 12:1 over -subscription for the 3 -cycle allocation.

Eight senior members of the U.S. and European scientific community made up the MCT TAC, 
none of whom were participants in any of the proposals under consideration. Suzanne Hawley 
(U. Washington) chaired this TAC. The other members were Roger Davies (Oxford), Jim Pringle 
(Cambridge), Ken Freeman (Australian National University), Christine Jones -Forman (Smithsonian 
Astrophysical Observatory), Greg Laughlin (UC Berkeley), Mario Mateo (U. Michigan, the current 
chair of the STUC) and Daniel Eisenstein (University of Arizona). 

Approved Orbits by Science Category for Cycle 18
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2%

Solar System
3%

Resolved Stellar 
Populations
6%

ISM and  
Cicumstellar Matter
6%

Hot Stars
4%

Cool Stars
9% Unresolved Stellar 

Populations and 
Galaxy Structures
9%

Quasar Absorptions 
Lines and IGM
11%

ISM in External 
Galaxies
4%

Cosmology
32%

AGN/Quasars
5%

Extra-Solar 
Planets
9%



28

Courtesy ESA

 Missions
Hubble

Based on the MCT TAC rankings and recommendations, the STScI Director allocated time to three 
observing programs that incorporate science from four MCT proposals. 

•  A Panchromatic Hubble Andromeda Survey: UV/optical/near -IR imaging of one quadrant 
of M31 (PI J. Dalcanton, U. Washington), 834 orbits.

•  Through a Lens, Darkly—New Constraints on the Fundamental Components of the Cosmos. 
A multicolor (14 -band) imaging survey of 25 galaxy clusters, coupled with a high -redshift 
supernova search in coordinated parallel observations (PI: M. Postman, STScI), 524 orbits.

•  CANDELS, A Deep Near -Infrared Survey: WFC3 and ACS imaging of multiple fields to 
probe galaxy assembly, coupled with a high -redshift supernova survey (PI: S. Faber, UCSC; 
Co -PI: H. Ferguson, STScI), 902 orbits.

The three MCT programs address four key science areas highlighted by the MCT TAC: investiga -
tions of galaxy formation and evolution through multi -tiered imaging surveys; probing dark energy 
through high redshift supernovae surveys; detailed examination of the structure of galaxy clusters; 
and comprehensive surveys of resolved stellar populations in nearby galaxies. Observing time for 
these programs will begin in Cycle 18. 

Science Operations

An active program to calibrate and characterize the observatory with an on -orbit program continued 
this year. 

The ACS team has characterized several features in the images from the refurbished instrument. 
Once we understood these anomalies, modifying the calibration pipeline removed their effects in 
the science data. New measurements of the Solar Blind Channel dark current in March 2010 show 
that it is identical to that measured in August 2009. 

The remaining closeout projects for Wide Field Planetary Camera 2 (WFPC2) are completed. 
November 2009 saw the completion of the reprocessing of the entire archive of 186,481 images. 
August 2010 marked the release of a significantly revised final Data Handbook and the release of 
a number of pre -launch documents in electronic format.

The NICMOS team completed and delivered all the final products of the NICMOS Legacy Recalibration 
Close -Out Project, implementing an extensive recalibration and reprocessing plan for all NICMOS 
data in the archive (a total of 344,571 datasets and products). The overhaul of all the NICMOS 
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Grant Funds Awarded 
(obligations) through  

9/30/10 (FY2010)

1989 $1,038,133

1990 $144,801

1991 $3,313,374

1992 $11,377,362

1993 $15,545,673

1994 $16,906,230

1995 $10,601,449

1996 $19,788,368

1997 $17,955,274

1998 $21,240,639

1999 $18,943,201

2000 $18,685,619

2001 $21,108,402

2002 $21,099,550

2003 $22,369,517

2004 $25,421,259

2005 $14,194,752

2006 $19,590,494

2007 $28,649,028

2008 $21,477,629

2009 $15,164,187

2010 $23,844,274

Total $259,733,603

These grants supported to date 
approximately 2,200 post-docs 
and 2,800 graduate students.

calibration reference files was coupled with an equally extensive effort at implementing and deploy -
ing in the archive pipeline a substantial number of new and improved software calibration routines.

The STIS Cycle 17 calibration program includes extensive internal flat -fielding observations for each 
detector. Analysis of the STIS wavelength calibration lamps and dispersion solutions showed that 
while the dispersion solutions are essentially unchanged since before the repair, the far -ultraviolet 
flux of the PtCr/Ne wavelength calibration lamps has declined significantly, especially at the very 
shortest wavelengths, and some changes to the default wave calibration lamps and exposure times 
are being made in response to this. 

FY2010 saw the realization of 12 years of work on WFC3 with its first major scientific results—in -
cluding the discovery of objects in the early universe immediately after the period of re -ionization. 
The instrument is performing at or above expectations. Our primary focus areas for FY2010 were 
instrument characterization and calibration, support for users both in designing and analyzing 
observations, and in rapidly communicating information to the user community.

Key outcomes from the WFC3 SMOV and Cycle 17 calibration programs include the establishment 
of the photometric zero points to ~1–2% accuracy, and of photometric stability of <0.5% in the 
ultraviolet -visible channel and <1% in the infrared (IR) channel. The overall astrometric calibration, 
combined with improvements to the MultiDrizzle software, has resulted in the ability to combine 
WFC3 images taken with offsets (dithers) in the same or different filters to better than 0.1 pixels 
over the entire field of view.

The WFC3 team also continued to work closely with the ESA/ST -ECF group in the calibration of 
the grisms. With the planned phase -out of the ST -ECF group, we invested considerable effort 
during the past year to transfer the knowledge, software, and documentation they have developed.

As COS SMOV work approached completion in the fall of 2009, the Institute initiated the Cycle 17 
COS calibration program to both improve upon the initial SMOV calibrations and to continue moni -
toring of the instrument performance. This program includes ongoing monitoring of the throughput 
and dispersion relation for each grating. Improved calibration of the COS -to -FGS alignment during 
Cycle 17, along with additional characterization of COS target acquisition performance, has led to 
revised recommendations for COS target acquisition exposures. Improvements to calcos in these 
deliveries include: better treatment of the wavelength zero points as measured using the calibration 
lamps, the ability to use cross correlation to refine the spectral location, and numerous improve -
ments to data quality flagging and keyword population.

 Missions
Hubble
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Hubble publications 1991 –2010
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Hubble scheduling efficiency in 2010

The observatory -level alignment calibrations of the FGSs and science instruments (SIs) have facili -
tated an improved target acquisition scheme by ensuring that pointing errors are limited most of 
the time by the Guide Stars Catalog accuracy of ~0.22´ .́ In fact, analysis of the errors on ~2700 
guide star pair acquisitions indicate that FGSs 1 and 3 are calibrated well enough that 80% of the 
cases have guide star fit errors of less than 0.3´ .́ 

The average scheduling efficiency for “prime (GO) plus SNAP” observations (i.e., those that define 
pointings to produce GO data) was 51.35% for the period from August 31, 2009 to August 16, 
2010. This is ~3% greater overall than the previous reporting period, after adjusting for SM4, 
SMOV, and anomaly interruptions. 

The astronoMer’s ProPosal tool (APT) provides the Hubble User Community with the tools to cre -
ate and submit their Phase I and Phase II proposal information. APT18 included the ability to use 
GALEX observations for bright object checking, preparation and submission of Multi -Cycle Treasury 
programs and the plotting of bad pixels in the image of the telescope field of view.

SPIKE, the constraint -based planning and scheduling tool used by Hubble for long -range planning 
and for APT schedulability analysis, was updated this year to include better SAA models and reduce 
its memory footprint, among other enhancements. 

TRANS, the expert system that turns Hubble proposals into the information needed to create detailed 
observing plans, was updated to include all the information learned about the SIs during SMOV4. 

Finally, several major builds were made to the observatory commanding, scheduling systems, and 
the Project Reference Database during 2010.

In the summer of 2009, the HST Mission Office and the Science Software Branch decided that it 
was necessary to start reworking the existing estimated times to completion (ETCs) to make them 
more reliable and maintainable, and in the long run, more cost effective. There are many benefits 
of the reworked ETCs. It will lead to a much simpler (factor of 5 smaller) code base to maintain. 
It will be more reliable, and much easier to install and test the system. Most important will be the 
ability to change, test, and deliver on the timescale of a day—rather than weeks or months—as 
had been the case. It will be much easier to incorporate enhancements or bug fixes on a timelier 
basis. The coding of the Cycle 19 ETC is essentially complete; we are working to identify any 
discrepancies in test results.
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James Webb Space Telescope
In many ways, 2010 was a very busy year for the James Webb Space Telescope project. The U.S. astronomical community 
completed the Decadal Survey of Astronomy and Astrophysics in the summer and outlined the top research questions 
for the coming 10 years. The survey and scientific priorities assume that Webb, the top mission from the 2000 Decadal 
Survey, will be available for synergistic explorations with the newly recommended facilities. In fact, it will only be possible 
to study many of the most interesting scientific investigations—such as searching for the first stars, galaxies, and black 
holes, and exploring nearby stars for life -bearing planets—with strong Webb involvement. The 2010 Decadal Survey 
amply confirms that the Webb’s unique capabilities, such as its unprecedented sensitivity and multitude of multi -object 
and integral -field spectroscopic and coronographic modes, are unmatched by other astronomical projects and essential 
to the freshly framed scientific agenda.
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The mission accomplished several technological milestones during the past year. After a 7 -year -
long development process and stops at 14 different facilities across the country, the 18 primary 
mirror segments completed rough polish and are a few steps away from being integrated into the 
telescope. The process began at a beryllium mine in Utah, and continued as the blanks were cast, 
polished, and shipped for their cryogenic, acoustic, and vibration tests. To date, eight flight mir -
rors have been coated with gold, including the first six primary segments and the secondary and 
tertiary mirrors. Optical engineers have confirmed that the reflectivity meets requirements, that 
no significant distortions are present due to the coatings, and the predicted point spread function 
looks excellent. This success has paved the way for delivery of the remaining segments by the 
summer of 2011. In addition, the development of Webb’s instruments continues. A significant 
milestone achieved this year was the “first light” for Near Infrared Spectrograph. The instruments 
are on schedule for delivery to NASA’s Goddard Space Flight Center in late 2011, with integration 
into the Integrated Science Instrument Module to follow.

The project completed two major reviews in 2010. The Test Assessment Team (TAT) reviewed 
the Webb’s integration and test program. It recommended ways to streamline—reducing the cost 
and duration of the testing without jeopardizing the mission. In response to a request from Sena -
tor Barbara Mikulski, NASA chartered a panel to provide an independent review of the project’s 
technical, management and budgetary situation, its plans to go forward, and the minimum cost 
to launch the observatory. This Independent Comprehensive Review Panel (ICRP) issued a report 
stressing the excellent technical progress made on the project and the causes for the cost overruns 
and launch delays experienced. The report pointed out that the minimum cost to launch would 
require additional funds. In response to the ICRP, NASA reorganized the project at Headquarters 
and at the Goddard Space Flight Center. NASA is in the process of completing the new schedule 
and budget profile for Webb.

All Science and Operations Center subsystems completed their requirement reviews during 2010. 
Institute staff continues to work closely with the science instrument teams and Goddard personnel 
supporting the design, integration and testing of all the observatory systems. The synergy between 
the Hubble and Webb teams at the Institute is visible in the recent releases of the astronoMer’s 
ProPosal tool (APT). Used operationally for preparing and submitting Hubble observing proposals, 
APT already includes 31 science and engineering templates that include all Webb instruments. 
The user can create a Webb observing sequence, specifying the instrument(s) to use, filters and 
timing links (for example), view how it looks in the sky, and where the guide stars are located. 
The first Webb Exposure Time Calculators will be available in early 2011. The work on the Opera -
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tions Scripts Subsystem, Project Reference Database, Wavefront Sensing and Control Software 
Subsystem, Flight Operations Subsystem, Data Management Subsystem, and the work done by 
the Institute’s Webb teams proceed as scheduled.

The Institute organized several workshops to begin engaging the community on Webb capabilities 
and data. These included presentations at the 2010 Calibration Workshop, a slitless spectroscopy 
workshop, and the “IFUs in the Era of JWST ” meeting. Planning is well underway for the upcoming 
2011 workshop, “Frontier Science Opportunities with the James Webb Space Telescope,” which 
will gather over a hundred astronomers presenting high -reward science cases that the observa -
tory will undertake.

The year 2010 also saw a major new effort in the Public Outreach and Education arena. The JWST 
full -scale model was the star at the World Science Festival in New York City. The Webb outreach 
team supported many meetings (e.g., the American Astronomical Society) and generated new 
inspirational products (e.g., a series of broadsheets, a new brochure and a press guide, a 3D movie, 
the “Behind the Webb” video series) that connect the observatory’s science goals to fundamental 
questions about our origins. These new products take advantage of multiple avenues to reach 
out to the public and educators—through not only traditional meetings and workshops, but also 
through websites, social media, and news media.
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The Community
Missions Office
The Community Missions Office is the focal point for bringing the cumulative expertise and experience of the Institute to other 
missions and projects. The Office serves as the conduit between mission teams and Institute personnel, tuning relevant sup -
port for mission science operations, data curation and analysis, Calls for Proposals, peer reviews, grants administration, and 
education and outreach initiatives.

Our expertise and long experience with Hubble, Webb, Kepler, GALEX, and other observatories allow us to adapt our tools to a 
wide variety of mission contexts. Our philosophy is to integrate scientific perspective into all aspects of the missions, maximizing 
scientific return through cost -effective application of the Institute’s products, services, and operations abilities.

The Institute hosts the Multimission Archive at Space Telescope (MAST), NASA’s near infrared/optical/ultraviolet science ar -
chive. In addition, the Institute has supported aspects such as data processing, archiving, planning and scheduling outreach, 
and other facets of the Spitzer Space Telescope, the Far Ultraviolet Spectroscopic Explorer, Chandra, the Extreme Ultraviolet 
Explorer, the Advanced Satellite for Cosmology and Astrophysics, the Gemini Observatories, and the Stratospheric Observatory 
for Infrared Astronomy.

The portfolio of missions managed by CMO includes MAST (and its outreach and education component), the Kepler Data Man -
agement Center, the Virtual Astronomical Observatory and STScI’s participation in the NASA Lunar Science Institute. CMO is 
also in charge of the Institute’s strategic communications, which include the publication of the STScI Newsletter and Web 2.0 
tools to publicize Institute achievements.

In 2010, CMO managed the submission of one Institute -led Explorer proposal and three more in which we collaborated with 
other institutions.

 Missions
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Multimission Archive  
at STScI

 Missions

Community Missions

The Multimission Archive at Space Telescope 
(MAST) supports active and legacy mission 
datasets and related catalogs and surveys, 
focusing primarily on data in the ultravio -
let, optical, and near -IR spectral regions. 
Support includes the curation of the data, 

providing expert support to users of the data, providing access 
to data -specific calibration and analysis software, providing 
user support for this software, and maintaining public access 
interfaces to the data.
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Community-Contributed High Level Science Products

Image Atlases

Galaxy Halos, Outer disks, Substructure, Thick disks and 
Star clusters Survey (GHOSTS) 

Roelof de Jong

GALEX Atlas of Nearby Galaxies Armando Gil de Paz

HST Snapshots of 3CR Radio Galaxies David Floyd

Magellanic Cloud Planetary Nebulae Letizia Stanghellini and Richard Shaw

Spiral Galaxies Benne Holwerda

Ultraviolet Images of Nearby Galaxies Dan Maoz

WFPC2 Archival Parallels (Proposal 9540) Stefano Casertano

Spectral Atlases

10 Lac (O9V) Spectral Atlas (HST/GHRS) J.C. Brandt

AGN and Quasar Spectral Atlas (HST/FOS) Ian Evans

alpha Ori Spectral Atlas (HST/GHRS) GHRS Team

chi Lupi (B9.5 pHgMn) Spectral Atlas (HST/GHRS) GHRS GTO team

CoolCAT—A cool -star UV spectral catalog Thomas Ayres

Copernicus Atlases of 6 Selected Stars Copernicus Project

EUV Spectral Atlas of Stars (EUVE ) N. Craig

FUSE Atlas of Starburst Galaxies Anne Pellerin

FUSE Magellanic Clouds Legacy Project William Blair

FUSE Spectral Atlas of Wolf -Rayet Stars Allan J. Willis

OB Stars (Galactic) FUSE Spectral Atlas Anne Pellerin

Community-Contributed High Level Science Products

OB Stars (Magellanic) FUSE Spectral Atlas Nolan Walborn

Pre -Main Sequence Stars IUE Spectral Atlas Jeff Valenti

Procyon (FV -IV) Spectral Atlas—Chromospheric Lines 
(HST/GHRS) 

Brian Wood

Standard Stars IUE Chi -Chao Wu

StarCat HST STIS Echelle Spectral Catalog of Stars Thomas Ayres

STIS Next Generation Spectral Library (AR10659) Sally Heap

White Dwarf Spectral Atlas High dispersion IUE Jay Holberg

Surveys

An ACS Treasury Survey of the Coma cluster of galaxies David Carter

Carina Nebula Max Mutchler

Cosmic Evolution Survey–COSMOS Nicholas Scoville

Deep Optical Photometry of Six Fields in the Andromeda 
Galaxy 

Thomas Brown

FUSE Survey of Cataclysmic Variables Cynthia Froning

GEMS Galaxy Evolution from Morphologies and SEDs Hans -Walter Rix

GOODS NICMOS Archival Data Rychard Bouwens

GOODS The Great Observatories Origins Deep Survey Mauro Giavalisco

Grism -ACS Program for Extragalactic Science (GRAPES) Sangeeta Malhotra

Hubble Deep Field Robert Williams

Hubble Deep Field South Robert Williams
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Community-Contributed High Level Science Products

Hubble Ultra Deep Field Follow -on Massimo Stiavelli

Probing Evolution And Reionization Spectroscopically 
(PEARS) 

Sangeeta Malhotra

Search Field from a Search for Kuiper Belt Objects Gary Bernstein

STAGES (Space Telescope A901/902 Galaxy Evolution 
Survey) 

Meghan Gray

Surveying the Agents of a Galaxy’s Evolution (SAGE) Margaret Meixner

The Cosmic Assembly Near -IR Deep Extragalactic Legacy 
Survey (CANDELS) 

Faber/Ferguson

Ultra Deep Field–ACS -WFC Steven Beckwith

Ultra Deep Field ACS -HRC Parallels Steven Beckwith

Ultra Deep Field NICMOS Parallels Steven Beckwith

Ultra Deep Field NICMOS–Treasury Rodger Thompson

Ultraviolet Imaging of the UDF and the HDF Harry Teplitz

VLA -A Array AL218 Texas Survey Source Snapshots Ray Lucas

Individual Objects

10 Lac (O9V) Spectral Atlas (HST/GHRS) J.C. Brandt

A Hubble Space Telescope gallery of merging galaxies Max Mutchler

alpha Ori Spectral Atlas (HST/GHRS) GHRS Team

chi Lupi (B9.5 pHgMn) Spectral Atlas (HST/GHRS) GHRS GTO team

FUSE Survey of Cataclysmic Variables Cynthia Froning

Grayscale of Time Variations of gamma Cas Near SiIV 
Doublet (HST ) 

Myron Smith

Community-Contributed High Level Science Products

HST Treasury Program on Eta Carinae Kris Davidson

Hubble Helix Observations M. Meixner

Hubble Heritage Project Keith Noll

Hubble Space Telescope ACS mosaic images of M51, the 
Whirlpool Galaxy 

Steven Beckwith

Hubble Space Telescope ACS mosaic images of M82 Matt Mountain

Kepler Objects Borucki and the Kepler Team

Magellanic Cloud Planetary Nebulae Letizia Stanghellini and Richard Shaw

Procyon (FV -IV) Spectral Atlas–Chromospheric Lines 
(HST/GHRS) 

Brian Wood

The HST Treasury Program on the Orion Nebula Cluster Massimo Robberto

Wide Field Camera 3 Early Release Science Program R. O’Connell

Composite

Quasar Spectrum FUSE Jennifer Scott

Quasar Spectrum HST/FOS W. Zheng

Catalogs

A Cataclysmic Variables and Related Objects Ultraviolet 
Spectral Catalog (CVARO -UVSCAT) 

Patrick Godon

A Catalog and Atlas of Cataclysmic Variables Ronald Downes

ACS Nearby Galaxy Survey J. Dalcanton

Archive of Nearby Galaxies Reduce, Reuse, Recycle 
(ANGRRR) 

Julianne Dalcanton

Catalogs of B-, V-, and i-band dropout sources S. Beckwith
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Community-Contributed High Level Science Products

Deep Optical Photometry of Six Fields in the Andromeda 
Galaxy 

Thomas Brown

Surveying the Agents of a Galaxy’s Evolution (SAGE) Margaret Meixner

Grayscale of Time Variations of gamma Cas Near SiIV 
Doublet (HST ) 

Myron Smith

HST Treasury Program on Eta Carinae Kris Davidson

Kepler Objects Borucki and the Kepler Team

The Hubble Data Archive

In 2010, the STScI data pipeline processed 55,749 new observations and stored them in the Hubble 
Data Archive, bringing the total size of the archive to 47.6 Terabytes. During 2010 the archive 
distributed 48.7 Terabytes of data—up 87% from last year. This brings the total volume of data 
distributed since the Hubble launch to more than 246 Terabytes. On average, users retrieved their 
data within 15.4 hours after the execution of the observations. 

During the past year, several sets of High -Level Science Products based on Hubble data were 
archived. These include: Data Release 2 of the HST ACS Coma Cluster Treasury Program; the 20th 
Anniversary data of HH 901 in the Carina Nebula; the Dusty Interacting Galaxy GADGET -SUNRISE 
Simulation (DIGGSS); a detailed Far -UV Atlas of B Main Sequence Stars; Version 2 of the STIS Next 
Generation Spectral Library; an ACS H -alpha Survey of the Carina Nebula; an Archive of Nearby 
Galaxies: Reduce, Reuse, Recycle (ANGRRR); a collection of stellar photometry for non -Local Group 
Galaxies; GOODS NICMOS Camera 3 data; and ACS images from the Deep Optical Photometry of 
Six Fields in the Andromeda Galaxy. 

Galaxy Explorer (GALEX)

All previous imaging surveys were expanded and released in the form of GALEX Release 6 (GR6). 
The areal coverage of medium imaging survey and reprocessed Guest Investigator data in the GR6 
represent increases of more than 60%. GALEX Guest Investigator NUV recalibrated data were in -
gested and made available this year. Also ingested this year were the GALEX -Sloan Digital Sky Survey 
cross -matching catalogs.

New data fields were added to galexView (the GALEX data browsing and download tool). New compo -
nents were built for this tool, including astroview, an all -sky imaging viewing tool, and an application 
for accessing galeXview from mobile devices.

Techniques to create a mosaic of the GALEX sky (low and intermediate galactic latitudes) were imple -
mented for all imaging surveys and image resolutions for GR4/GR5 NUV data. 

galeXview
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Kepler Data Management Center

Kepler, a NASA Strategic mission, was launched into an Earth -trailing heliocentric orbit on March 6, 2009, and is continuously ob -
serving a 105 square degree region of the sky in the constellations of Cygnus and Lyra. The goal of the mission is to obtain precise 
long -term light curves of up to 100,000 cool stars and to search for periodic transits of planets as small as the Earth. 

The Institute partnered with the Kepler Project to serve as the mission’s Data Management Center (DMC). At the Institute, the Kepler 
DMC is responsible for scientific data processing, and for populating and managing the Kepler data archive, including the storage 
and dissemination of the light curve data.

Data from the Kepler mission are housed in the Institute’s Archive and accessed through the Multi -mission Archive at Space Telescope 
(MAST). The Kepler Input Catalog, Kepler Target Catalog, Characterization Table, and Kepler Results Catalog are also accessed through 
MAST. Several software builds, with changes requested by the Kepler Science Office and NASA, were delivered. The DMC produced 
six data releases in 2010, including one in June with 156,000 targets, as well as several Kepler High Level Science Data sets.

The Kepler Input Catalog (KIC) catalog was delivered to MAST without ultraviolet color information that allows users to differentiate OB 
stars from other astronomical sources. To help redress this loss, MAST has cross matched the GALEX GR6 imaging survey catalogs 
(containing near - and far -UV magnitudes) against the KIC objects in the Kepler Field of View. With this information, MAST constructed 
and made available two catalogs of ‘safe’ and ‘likely’ matches.
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VAO
Virtual Astronomical Observatory

The Virtual Observatory (VO) embodies the concept of large -scale electronic integration of astronomy 
data, tools, and services on a global scale, in a manner that provides easy access by individuals 
around the world. This new environment of interoperability will facilitate astronomy research with 
a speed, efficiency, and effectiveness not previously possible; it will be available to all researchers, 
independent of their affiliation or access to observing facilities.  The VO will also provide a unique 
and powerful resource for initiatives in education and public outreach.

The U.S. Virtual Astronomical Observatory (VAO) is the VO effort based in the U.S., and it is one of 
many VO projects currently underway worldwide.  The primary emphasis of the VAO is to provide 
new scientific research capabilities to the astronomy community.  Jointly funded by the National 
Science Foundation and NASA, it is being managed by the VAO, LLC, a collaborative effort of the 
Association of Universities for Research in Astronomy (AURA) and the Associated Universities, Inc. 
(AUI) The Institute operates the primary directory service used throughout the NVO to locate and 
access data collections, and also hosts the VAO Director. 

Input from the U.S. astronomy community and, in particular, advice from the VAO Science Council 
form the basis of VAO science priorities.

 Missions
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NASA Lunar Science Institute

Lunar-Based Observations of the Earth as a Planet

The NASA Lunar Science Institute (NLSI) is a virtual institute comprised of several competitively selected teams and a small central office 
located at NASA Ames Research Center. The NLSI uses collaborative technologies to share scientific results through meetings in virtual 
space. Competitively selected team investigations focus on one or more aspects of lunar science—investigations of the Moon (including 
lunar samples), from the Moon, and/or on the Moon.

The Camera for Lunar Observations of the Variable Earth is a concept for a moon -based instrument to characterize the remotely detect -
able physical and biological signatures of Earth over time. In the NLSI study we will investigate circular polarization as a biosignature, 
try to detect ocean glint from polarization of the Earthshine, and enhance our ability to model the Earth using observations from recent 
space missions.

We are using a dedicated precision optical polarimeter (optimized for the detection of circular polarization) to make exploratory field 
observations. Sites include the well -studied forest canopy at the Smithsonian Environmental Research Center, using the aerial platform 
of the 120’ instrument tower. Analysis of the data continues.

 Missions
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Office of Public Outreach

To celebrate Hubble’s 20th Anniversary, STScI’s Office of Public Outreach (OPO) engaged in a 
number of special projects, all of which produced outstanding results. A few of these activities 
deserve special mention because of their innovation and impact.

A team from OPO actively participated in the creation of the IMAX Hubble 3D film, infusing scientific 
content into the film and transforming it into an educational, as well as entertaining, product. The 
film won the Best Picture, Best Cinematography, and Best Life -Long Learning Film awards at this 
year’s Giant Screen Cinema Association awards ceremony. It played in 92 IMAX theaters and has 
been consistently in the top 20 in terms of weekly box office sales.

A second remarkable achievement was the exhibit “The Hubble Space Telescope: 20 Years at 
the Frontier of Science,” which took place in Venice, Italy. The OPO team that helped organize 
the exhibit, a collection of photos and artifacts—had to overcome difficult logistic and curatorial 
problems, but the end result was nothing short of breathtaking. More than 13,000 people visited 
the exhibit, including many students.

The release of the spectacular 20th Anniversary image, “Mystic Mountain,” and the associated 
educational materials (e.g., a special edition of “Star Witness News,” a newspaper -style article for 
students; a “20 Years of Discovery” poster; and the 20th anniversary work package), and online 
activities (e.g., the 20th anniversary portal and the “Messages to Hubble” campaign, which asked 
the public to contribute their thoughts on Hubble’s 20th birthday) have generated an unprecedented 
interest in Hubble.

More than 10,000 Hubble -related news stories have appeared in various outlets over the course of 
the year, including major articles in Sky & Telescope and Astronomy magazines (the last one with a 
special CD that included materials from HubbleSite). Of special note is the fact that OPO collaborated 
with Google to create a Hubble -themed Google Doodle. As a result of this important partnership, 
HubbleSite surged into the top 800 websites in the world for the 48 -hour duration of the Doodle. 

In January 2010, USA Today released “Hubble’s Contributions to the Study of the Cosmos,” the 
second Hubble -focused collegiate case study produced by this newspaper. 

 Missions
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The Hubble -related events in the “World Science Festival” in New York, organized by OPO, both 
sold out during the festival and generated interest on the internet long after its conclusion. OPO’s 
traditional news activities involve the creation and dissemination of press and photo releases cov -
ering scientific advancements by the Hubble Space Telescope. News release packages typically 
include informational copy, images, illustrations, animations, video interviews, video reports and 
supplemental background information elements. 

These packages are distributed to news organizations worldwide and used to build their own 
coverage. Organizations often place the provided information without modification directly into 
television broadcasts, print publications, and online services. OPO schedules news conferences 
and teleconferences for discoveries of exceptional scientific merit and public interest. Working in 
conjunction with the press officer of the American Astronomical Association (AAS), OPO conducted 
a series of press events at the AAS Winter and Summer meetings to highlight Hubble results.

OPO and the NASA Public Affairs Office (PAO) hosted a televised Space Science Update on Febru -
ary 4, 2010, showcasing a Hubble photomap of the dwarf planet Pluto in never -before -seen detail. 
Approximately 6,000 news stories referenced Hubble observations.

OPO’s formal education program is designed to serve the K–14 formal education community and 
bring Hubble Space Telescope discoveries to the classroom. Using Hubble discoveries and sci -
entific data, educators and scientists work in collaboration to develop hard -copy and web -based 
space science curriculum support tools. The program also includes a professional development 
component designed to assist educators with integrating Hubble discoveries into the classroom. 

In 2010, OPO continued working with educational organizations and institutions to increase the 
impact of its education program, with an emphasis on addressing diversity issues and the needs 
of the underserved. OPO’s efforts to better reach minorities and underserved groups have not 
been limited to gathering information, but have included purposefully designed pilot efforts at the 
local, regional, and national levels.  

The impact of the formal education program is evident in preliminary findings from the ongoing 
impact study. Hubble online and hard -copy educational materials are used in all 50 states, including 
42 of the 100 largest school districts in the United States, and are integrated into the programs of 
more than half of the U.S. state departments of education.
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In 2010, OPO developed and published a graphic organizer comparing the Hubble and James 
Webb space telescopes, and several of the “Fast Facts” educational pieces for the Amazing 
Space website.  Graphic organizers are a collection of T -charts and Venn diagrams that compare 
and contrast various technologies, celestial objects, and celestial phenomena. “Fast Facts” are a 
collection of tables that provide vital statistics for planets and other celestial objects.

To provide current Hubble science to young readers, OPO creates Star Witness News articles for 
the Amazing Space website. This year the articles included a 20th anniversary article celebrating 
Hubble’s achievements and an overview of its role in the LCROSS lunar impact.

OPO continued to support the education and science communities through product dissemination, 
professional development workshops, and partnership initiatives at a wide variety of venues. It 
continued strategies begun in FY05 to assess and improve efforts in reaching diverse audiences. 

During 2010, OPO formed new partnerships with the Delaware AeroSpace Education Foundation, 
the Baltimore City Public Schools, and Towson High School, while continuing its collaborations with 
Stevenson University, Towson University’s Project Astro Baltimore City Initiative, the Maryland Busi -
ness Roundtable, the Maryland Science Center, the Institute’s Youth for Astronomy and Engineering 
program, the Maryland Space Grant Consortium, NASA Explorer Schools, the American Library 
Association, the ComPADRE Digital Library, and the netTrekker Program. 

OPO, in addition to serving the formal education community, targets informal education venues 
such as museums, planetariums, libraries, parks, and more. ViewSpace is OPO’s Internet -fed, self -
updating, multi -media presentation developed for museums and other informal science venues. 
ViewSpace shows feature the latest images and digital animations from astronomy and earth science, 
and include interpretive text.  In FY10, OPO added programs featuring Hubble science results along 
with special coverage of Hubble’s 20th anniversary, and offered results from a wide range of NASA 
science missions. New programs included: “Hubble 20th Anniversary Coverage” and 12 episodes 
of “Skylines.”  “Skylines” is a program designed to give viewers a sweeping monthly tour of the 
constellations, planets, and events visible in the night sky from a backyard astronomy perspective.

HubbleSite.org is OPO’s key to providing web audiences with firsthand knowledge about the 
Hubble mission. Crafted by staff members directly connected with the Hubble mission, the website 
provides the public with access to news releases and detailed information about the telescope 
and its discoveries. 
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This year, HubbleSite received more than 47 million users who viewed more than 136 million web -
pages, generating some 2 billion web “hits.” According to Alexa.org, an Internet traffic monitoring 
service, HubbleSite regularly ranks in the top 20,000 sites on the Internet worldwide, and compared 
to other U.S. -based websites, it ranks in the top 14,000 sites. During Hubble’s 20th anniversary, 
the site soared into the top 800 sites worldwide.

In collaboration with the largest astronomy -based citizen science project on the Internet, OPO 
developed a special Hubble version of Galaxy Zoo. The Galaxy Zoo initiative has over 300,000 
volunteers who comb astronomy data sets looking for particular items (galaxies, supernovas, etc.). 

OPO continued the development of a multimedia presentation for HubbleSite that chronicles Hubble’s 
impact. This year’s new presentations included one on exoplanet research and, in celebration of 
Hubble’s 20th anniversary, one on the observatory’s top breakthroughs. 

Over 50 new “SkyWatch” and “HubbleWatch” podcast shows were added to HubbleSite. “SkyWatch” 
is a weekly audio discussion of news in the world of astronomy. “HubbleWatch” is a semi -monthly 
recap of the major science stories from Hubble researchers. OPO’s “Unfiltered” video podcast, 
hosted by OPO astronomer Frank Summers, features major discoveries of the Hubble telescope. 
It continued into its third year of production with five new shows. 

In an effort to highlight the James Webb Space Telescope for a broader audience, OPO integrated 
the Webb Telescope site into HubbleSite. The combined site is now available to over 2 million 
HubbleSite visitors each month. The site provides visitors with new content under such categories 
as “Science on the Edge,” “Technology at the Extremes,” and “Webb: Past and Future.” A new video 
series, “Behind the Webb,” started this year. It goes behind the scenes to witness the construction 
and testing of the Webb telescope. 

To prepare for the E/PO activities of the coming years, OPO initiated a process of evaluation and 
planning by recruiting two Advisory Committees in 2010. One of these committees will provide a 
report on OPO’s formal and informal education activities and products, and the other will advise 
on OPO’s outreach and online efforts.

The Advisory Committee for education is composed from staff of the Cornerstone Evaluation com -
pany, which specializes in evaluating educational programs. The committee already visited OPO 
in August, received all the relevant documents, and is having weekly telecons with OPO staff. Its 
report is expected at the beginning of December. The Advisory Committee for outreach, composed 
of national leaders in outreach, will meet at the Institute the beginning of December.
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2010 Press Releases
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Advanced Technology Large Aperture
Space Telescope (ATLAST)

The Advanced Technology Large-Aperture Space Telescope (ATLAST ) is a set of mission concepts for 
a highly versatile ultraviolet–optical–near -IR observatory in space, to be larger and more capable than 
either Hubble or its IR -optimized successor, the James Webb Space Telescope. ATLAST concepts for 
the next generation of ultraviolet–optical–near -IR space observatory, shown in the video, have a primary 
mirror aperture diameter in the 8 -m to 16 -m range. By virtue of its ~12 milli -arcsecond angular resolu -
tion at ~500 nm coupled with its ultra -high sensitivity, superb stability and low sky background, ATLAST 
will make great scientific breakthroughs—both on its own and in combination with other telescopes 
with different capabilities. 

Achieving ultra -high dynamic range (high -contrast) imaging and/or long -term imaging with high spatial 
and temporal PSF stability at angular resolutions of ~8 to 15 mas in the 0.11 μm to 2.4 μm wavelength 
range are required for some extremely compelling science that will not be readily achieved by any 
other facility. For example, various combinations of high spatial resolution, high sensitivity, and high 
contrast are needed if we wish to definitively detect the potentially rare occurrence of biosignatures in 
the atmospheres of terrestrial -mass exoplanets, or to study stellar populations across the full range of 
galaxy environments, or to trace the kinematics of gas and dark matter on galactic scales to directly 
map the growth of structure over time. 

We studied two different ATLAST architectures with similar optical designs: a telescope with a monolithic 
primary mirror and two variations of a telescope with a large segmented primary mirror. All ATLAST 
concepts are designed to operate in a halo orbit at the Sun -Earth L2 point. The optical designs are 
diffraction limited at 0.5 μm (36 nm RMS WFE) and the optical telescope assembly (OTA) operates 
near room temperature (280 K–290 K). All OTAs employ two simultaneously usable foci: a three -mirror 
anastigmat channel for multiple, wide field -of -view instruments and a Cassegrain channel for high -
throughput UV instruments and instruments for imaging and spectroscopy of exoplanets. All designs 
have an RMS WFE of <5 nm at <2 arcseconds radial offset from Cassegrain optical axis. 

The wide -field cameras in all ATLAST designs are envisioned to have ~1 gigapixel per channel. An internal 
coronagraph or external occulter that provides 10 -10 starlight suppression (output -to -input beam flux 
ratio) is required to characterize Earth -sized exoplanets. The best starlight suppression technology is 
not yet obvious but, fortunately, there are multiple options. 
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Bmore Fiber

The Institute participated in the Baltimore City municipal response to 
Google’s Request for Information regarding the installation of Google 
Fiber in urban areas. Google Fiber is a project to build an experimental 
broadband internet network in the United States in a community of 
Google’s choice, following a selection process. Google will announce 
the winners in early 2011. 

All the local universities and colleges—as well many community and 
civic associations, non -profits, and local businesses—endorsed this 
initiative.
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The award -winning Hubble 3D IMAX movie chronicles the 20 -year life of Hubble, includes footage 
taken by the Servicing Mission 4 astronauts and breathtaking three -dimensional rendering of iconic 
Hubble pictures.

The most ambitious sequence created by the Institute’s visualization experts is a voyage through the 
Orion Nebula’s gas -and -dust canyon, about 15 light -years across. During the ride, viewers see bright 
and dark, gaseous clouds; thousands of stars, including the Trapezium; and embryonic planetary sys -
tems. The tour ends with a detailed look at a young circumstellar disk, which is much like the structure 
from which our solar system formed 4.5 billion years ago. The visualization was a collaborative effort 
between STScI, the National Center for Supercomputing Applications, and the Spitzer Science Center.

For other sequences, STScI imaging specialists developed new techniques for transforming the 2 -D 
Hubble images into 3 -D, like for example splitting a giant gaseous pillar in the Carina Nebula into multiple 
layers to produce a 3 -D effect, giving the structure depth. 

In addition to creating visualizations, STScI’s education group also provided guidance on the Hubble 3D 
Educator Guide, which includes standards -based lesson plans and activities about Hubble and its mission. 

HUBBLE 3D
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OED Test Center

The Operations and Engineering Division (OED) operated the Advanced Computing and Testing Laboratory jointly with the Informa -
tion Technology Services Division and the Office of Public Outreach. Virtualization technologies placed on multiple server, desktop, 
and laptop platforms supported current application development, software testing, and the growing demand for engineering - and 
IT -solution prototyping programs. The lab also conducted different technology evaluation programs, such as IT security evaluations 
and new commercial software evaluations. Finally, the facility supported operational programs such as Hubble Legacy Archive data 
processing, archive testing, and OPO web content compatibility testing. Demands for accessing lab resources continued to grow 
during the past year, and the scalable framework implemented in the lab handled the demands well. This scalable framework will 
continue to support the current and future needs for the evaluation and testing of computing solutions for the mission and the Institute.
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TED conferences offer engaging, original and innovative presentations by leading and influential 
individuals. The theme for the 2010 TEDx MidAtlantic Conference was “What if?”. 

Matt Mountain, STScI’s Director, gave a talk entitled “The job of astrophysics is to change 
the world—What if we were able to detect life around another star?” In his talk he explained 
that astronomy transforms speculation into ideas that can be proved by the analysis of data. 
Using Hubble observations, he described the state of the art in exoplanet studies; what is 
being set up for their study with the Webb telescope; and later, their characterization with 
observatories like ATLAST. His answer to the conference question was “The Copernican 
and Darwinian revolutions suggest that finding life elsewhere will bring about an irreversible 
change in our worldview.”

TEDx MidAtlantic
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Institute Public Lecture Series

The Institute conducts the Public Lecture Series program on the first Tuesday of every month. The 
lectures are a well -attended series of public talks hosted in the Institute’s Bahcall Auditorium and 
presented by an Institute staff member. The lectures start with an overview of recent Hubble discover -
ies or other science -related items of interest to the public. A video of the program is made available 
by the Institute and disseminated via HubbleSite.

Topics and speakers during 2010 included: “Active Galactic Nuclei: When Supermassive Black Holes 
Awake” by Marco Chiaberge, “How Galaxies Get Their Gas” by Jason Tumlinson, “Dusty Origins: The 
First Steps Toward Planet Formation and the Birth of Stardust” by Ben Sargent, “Hubble’s Pretty Picture 
Pixel Processing Pipeline (Now in 3D!)” by Lisa Frattare, “Globular Clusters: HST Breathes New Life 
into Old Fossils” by Jay Anderson, “Smashing Results: Lessons Learned from the Antennae Galaxies” 
by Brad Whitmore, “20/20 HindSighT: 20 Images from 20 Years of HST ” by Frank Summers, “Planet 
Definitions and Categorization in the 21st Century” by Alan Stern (Southwest Research Institute), “The 
Grand Tour of Exoplanets: The New Worlds around Other Stars” by Daniel Apai, “Magnifying the Past: 
Galaxy Clusters and Gravitational Lensing” by Ray Lucas, and “Science, Data, and Art in the IMAX 
Film Hubble 3D” by Frank Summers. 

Jason Tumlinson
STScI Public Lecture

November 2, 2010

How Galaxies Get Their Gas

Science, Data, & Art in the 
Imax Film “Hubble 3D”

Frank Summers, Greg Bacon,
Lisa Frattare, Zolt Levay

Space Telescope Science Institute
January 12, 2010
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Space Telescope Science Institute 

 
 
 

20/20 HindSighT:
20 Images from 20 Years of HST

Dr. Frank Summers
Space Telescope Science Institute
June 1, 2010
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Earthquake in Chile

On February 27, 2010 at around 3:30 a.m. a very strong earthquake hit southern Chile. It affected the 
region where 80% of the country’s population lives. The quake was so large and the following tremors 
so long that it was felt in many other regions of South America.

AURA established a special relief fund to accept contributions that were passed to the Servicio de Bien -
estar de los Empleados de AURA. Bienestar contributed all the donated money, plus the AURA matching 
funds, to the Chilean Red Cross in support of their earthquake relief efforts. 

The AURA Chile Earthquake Relief fundraising effort was a success and STScI employees (as did staff 
from the other AURA centers) contributed to this achievement.

2010 Food Drive and Holiday Donations

The 2010 Spring Food Drive delivered eight boxes of canned and non -perishable goods, donated by 
STScI staff, to the Maryland Food Bank. 

As in the past, the Employee Recreation Committee organized a holiday party for the Institute. An entry 
fee was charged for admission, and proceeds were donated to the Bea Gaddy Family Center (a shelter 
and food provider in Baltimore City) and to The House of Ruth Maryland (an advocacy center to eliminate 
domestic violence and a shelter for women and children).

Community Outreach

Epicenter of the 2010 earthquake in Chile 
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2010 Assessments

Hubble Space Telescope 
(from the FY2010 Assessment Letter)

The [Performance Assessment Committee] assigned an overall rating of 94 percent, recognizing the STScI’s excellent performance 
over the period. The Association of Universities for Research in Astronomy is commended for another outstanding year.

The breakout of the [Multi -Cycle Treasury] program into a separate TAC worked extraordinarily well and the Institute is to be com -
mended for an overall process that was thorough, effective, and executed fairly.

The [48.8% scheduling efficiency] is the result of excellent effort in the scheduling group—who have been exceedingly diligent to 
maximize the number of orbits available to the Guest Observer Community given the large demand for telescope time in this post -
Servicing Mission 4 (SM4) era.

Good progress was seen in the development of the majority of the new [Exposure Time Calculators]. Discrepancies between the old 
and new versions should be well understood and sufficiently addressed. Closure of this entire effort should occur within FY2011.

To summarize, the Institute management and staff are congratulated on a year of continued scientific and technical excellence, work 
that has maintained HST at the forefront of astronomical research.

James Webb Space Telescope 
(from the October 2009 through March 2010 (14th evaluation period) Report)

For this period, AURA’s overall performance was evaluated as “Excellent” […]. The overall score for the period reflects our appre -
ciation of AURA’s outstanding technical support of the JWST mission. We commend AURA for the quality work in providing Project 
Reference Databases (PRDs) and support to the Integrated Science Instrument Module (ISIM) Flight Software team testing activities. 
We also commend AURA for the excellent support to the Johnson Space Center test planning activities […].

[…]AURA demonstrated outstanding teamwork and quality as evidenced by the significant progress made in developing commis -
sioning objectives for each of the science instruments to meet the 75 percent completeness required for the JWST CDR.

AURA continues to be very responsive to requests from the JWST Business and Contract Management team. In the area of Small 
Business Subcontracting Plan, we request that AURA continue to pursue subcontracting opportunities with historically black colleges 
and universities. […]. Financial reporting was excellent,[…].

Support for the Long Range Planning & Science Working Group Support, Astronomical Community Outreach, and Public Outreach 
were all excellent.
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Interim Institute Visiting Committee 
(from the August 2010 Report)

The IIVC enthusiastically commends the Institute on another year of outstanding operations of the HST.

STScI should be commended on their continued support of the GO program. The funding rate of the GO program rose in FY08 and FY09, 
even while HST operations funding at STScI decreased. STScI is clearly protecting the GO program, even under budgetary pressure.

The IIVC recognizes the strong support that has been given by STScI to the continued support of the archival grants program.

The Institute is to be commended on the successful implementation of the first cycle of post -tenure review process.

The IIVC noted the positive response, both within the U.S. community and internationally, to the streaming and online logging of the 
May Symposia and other public talks. The Institute is to be commended on this initiative and may wish to share this model with other 
institutes.

Space Telescope Users’ Committee 
(from the April 2010 Report)

The STUC commends STScI and the HST project on their continued excellent management of HST operations during the post -SM4 
era, as the many recent scientific results and press releases from HST attest. The high scheduling and data -taking efficiencies in 
Cycle 17 are very encouraging to continued high productivity of HST in Cycle 18 and beyond. 

The STUC particularly notes positive developments on two broad issues: (a) creating an overarching archive team to unify efforts 
across various missions, projects and ground -based archives (the ultimate goal of MAST), and (b) increased emphasis on improved 
interfaces such as standard scriptable VO services and the operation of the parser interface for archive users.

The STUC commends STScI for organizing and implementing the Multi -Cycle Treasury Program over the past few months and on an 
accelerated timeframe.

The STUC would like to commend the staff at STScI for their hard work on the preparation for the cycle 18 proposal review process 
scheduled for May 2010. It is clear that the staff has given the TAC process a great deal of consideration to this process in light of 
the inevitably high oversubscription level for the post -SM4 HST.
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MAST Users’ Group
(from the July 2010 Report)

The MUG was impressed with the work undertaken and completed by the MAST group during the past year. […]. The MAST archive 
was again shown to be of great benefit to the astronomical community and is clearly a very important tool, as evidenced by the large 
usage in terms of registered users, data delivered, and papers produced.

It is clear that MAST is not the only player on the block for data archiving, and other NASA centers would clearly like to take some 
of the “market share” by providing some enhanced products. The MUG particularly appreciates MAST’s interest in doing the “little 
things” (such as adding WCSs to Kepler footprints) that make things infinitely more useful to more users.

The Kepler work has been great and has allowed archive/GO use at a high level. MAST’s work to make new scripts and products for 
light curves using Kepler data is sound and will be useful. 

The MUG continues to be happy about the MAST involvement in the VAO. MAST is a world leader in this area and as such provides a 
large, yet mostly unknown and unsung, resource for astronomy. MAST sets an example for other archives and “wanna -be” archives 
to follow.

Additional public presence would be helpful in terms of advertisement, but as a way to get direct user feedback. It is always good to 
see a MAST presence at AAS and other major astronomical meetings.

The MAST EP/O plan at present seems small in scope and of limited impact. We’d like to see an expanded program fueled by additional 
EP/O funding from NASA.

Kepler 
(from the NASA Evaluation of Performance document) 

This period of performance covers the first year of on -orbit operations for the Kepler Mission. The timeliness of data deliveries and 
continued software development has generally been very good during this period. Although there have been occasional delays, these 
have not caused significant problems and have not resulted in any missed milestones. Software development delays were generally 
the result of late requirements from the government. AURA has been very good at supporting operation workarounds to issues while 
final solutions are put in place, without compromising mission objectives.

Overall, the AURA cost control has been excellent.

AURA has played a significant role in helping to define the file formats and data characteristics that will provide a legacy archive that 
will be valuable for users beyond the planet -hunting community. Additionally, the DMC has made significant improvements in the user 
access to large data sets, enhancing the value of the archive to the science community.


