
Just in time for the 26th anniversary of Hubble’s April 24, 
1990 launch, the telescope has photographed an enormous, 
balloon-like bubble being blown into space by a super-hot, 
massive star. Astronomers trained the iconic telescope on this 
colorful feature, called the Bubble Nebula, or NGC 7635. The 
bubble is 7 light-years across—about one-and-a-half times 
the distance from our sun to its nearest stellar neighbor, Alpha 
Centauri. The Bubble Nebula lies 7,100 light-years from Earth 
in the constellation Cassiopeia.
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Celebrating its 26th anniversary in April, the Hubble 
Space Telescope continued to perform at the peak of 

its storied career. The multi-year Hubble Frontier Fields 

campaign was completed in September 2016. This initiative 

maps galaxy formation at cosmic dawn and high noon, and 

aims to provide the deepest view of the universe after the 

Hubble Ultra Deep Field. It combines the power of Hubble 

with the natural gravitational telescopes of high-magnifi-

cation clusters of galaxies to produce the deepest observa-

tions of six clusters and their lensed galaxies ever obtained. 

These observations have led directly to many important 

discoveries in galaxy evolution and cosmology.

Closer to home, Hubble provided far-UV imaging of 

Jupiter’s aurorae during the summer 2016 NASA Juno 

spacecraft approach and orbit insertion around the planet. 

These observations reveal the influence of the changing 

conditions in the solar wind on the interactions between 

the Jovian magnetic field and plasma.

The Outer Planet Atmosphere Legacy program provides 

an unparalleled asset to planetary science for studies of 

two-dimensional wind fields, as well as monitoring cloud 

activity, colors, and new storms on the solar system’s outer 

planets. Jupiter observations have already shown a rare 
wave feature, as well as new structure in the ever-shrinking 
Great Red Spot. Recent Neptune observations in May 2016 
have confirmed the presence of a dark vortex previously 
seen during the Voyager 2 flyby in 1989, providing the 
only high-resolution view of this storm complex at visible 
wavelengths. Such observations increase the archival legacy 
value and extend the study of processes like climate and 
weather variability, convective heat transport, and seasonal 
variations with timescales of years to decades.

Beyond these highlights, the competition for Hubble 
observing time remains intense with 1,094 proposals 
received in response to the main Call for Proposals in 2016, 
an oversubscription rate of about 5:1. These proposals 
requested a record 25,611 prime orbits, for an orbit oversub-
scription of almost 7:1. The prospects for research with the 
expanding archive of past observations continue to grow with 
the first release of the Hubble Spectroscopic Legacy Archive 
and increased collections of High-Level Science Products 
contributed by the community. With 14,450 refereed papers 
through 2016 using Hubble data—roughly half including 
data from the archive—2016 saw 875 published papers, 
surpassing the old record of 847 set in 2012. 
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Hubble Observations from the Solar  
Neighborhood to the Edge of the Universe

Cycle 7 AR Extension
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The full, complete Hubble imaging dataset 
of the Frontier Fields, a large Director’s 
Discretionary program of 840 orbits, 
spanning 3 years, targeting 6 strong lensing 
clusters and their parallel fields. Each field 
covers ~2 × 2' and was observed for 140 
orbits using ACS (F435W, F606W, F814W) 
and WFC3 (F105W, F125W, F140W, 
F160W) to obtain ultra-deep observations 
of the high-redshift universe, amplified by 
gravitational lensing. The program goals 
are described in Lotz et al. (2017), and the 
data overview in Koekemoer et al. (2017), 
including full details on how these mosaics 
were produced. All the full-depth mosaic 
image products have been delivered as 
high-level science products that are publicly 
available via the Mikulski Archive for Space 
Telescopes (MAST), to enable broad scien-
tific use and provide a rich legacy dataset 
to the entire community. 

Recent observations display a snapshot of the visible surface 
of Jupiter during one of the Outer Planet Atmosphere Legacy 
program observations, with a far-UV observation of Jupiter’s 
aurora (in blue at the north pole) superimposed. The far-UV auroral 
measurements were taken during the approach and orbit insertion 
of NASA’s Juno spacecraft in June 2016.

As an example of the increasing number of exoplanet programs 
with Hubble, this image depicts the light curve of the double 
transit of two planets, TRAPPIST-1 b and c, across the nearby 
ultracool dwarf star TRAPPIST-1, as obtained by WFC3 grism 
observations on May 4, 2016. The individual contribution of 
TRAPPIST-1 b and c are shown in green and orange, respectively, 
while the observed combined light curve is represented by the 
data points and the blue curve.
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Approaching the Starting Line for James Webb 
Space Telescope Science Proposals 

Working Group meetings held in 2016—one hosted at the 
Institute, and one held online.

Institute scientists and engineers worked closely with 
colleagues at NASA and Northrop Grumman to advance the 
testing of Webb’s hardware, such as the final Cryogenic 
Vacuum Test of the Integrated Science Instrument Module, 
which ended in the spring of 2016. Institute staff supported 
shifts at the Goddard Space Flight Center, tested scripts for 
use commanding instruments in flight, and analyzed many 
types of test data. They also supported testing of the integrated 
Optical Telescope and Instrument Module (OTIS) at Goddard 
in preparation for the shipping of OTIS to the Johnson Space 
Center in 2017.

Construction of the Webb Mission Operations Center (MOC), 
on the 3rd floor of the Institute’s Muller Building in Baltimore, 
Maryland, was completed in 2016. The Webb MOC site is 
in active use to train flight operations staff, and to begin a 
series of tests and simulations that will continue all the way to 
launch, allowing staff in the MOC to interact with and command 
mission hardware. 

In support of Webb public outreach efforts, Institute staff 
participated in a number of large-scale events to highlight 
Webb, including South By Southwest (SXSW), USA Science 
and Engineering Festival (Fig. 2), and Baltimore Artscape. 
The year 2016 also marked the launch of the Institute’s Webb 
public-facing website (webbtelescope.org; Fig. 3), which 
includes a number of multimedia products whose development 
was supported by Institute staff. Working with our partners 
at Goddard and Northrop Grumman, the Institute helped put 
together the new documentary by Oscar-nominated filmmaker 
Nathaniel Kahn, Webb: Into the Unknown. With the launch of 
Webb less than two years away, the Institute continues to 
push forward efforts on many fronts to ensure the success 
and lasting legacy of the Webb Telescope.

The year 2016 was critical for readying science operations 
for Webb ahead of the first issue of calls for observing 

proposals in January 2017. Solicitation of letters of intent for 
the Director’s Discretionary Early Release Science (DD-ERS) 
program, as well as the Cycle 1 Call for Proposals for Guaran-
teed-Time Observers (GTOs) were planned for release at the 
Winter 2017 American Astronomical Society’s meeting in 
Grapevine, Texas (Fig. 1). It was therefore critical that all 
infrastructure needed to support these calls was in place 
by December 2016.

The main tools readied in 2016 to support the user 
community were the new ExposurE TimE CalCulaTor (ETC), 
the new Webb documentation system (JDox), the new 
helpdesk (jwsthelp.stsci.edu), and the new Webb website  
–(jwst.stsci.edu). The ExposurE TimE CalCulaTor, validated 
in the course of 2016, supports accurate estimation of 
exposure time and signal to noise for Webb observations. 
The ETC relies on detailed Point Spread Functions (PSFs) 
modelled by the JWSTPSF tool and is hosted in the cloud 
by Amazon Web Services so as to provide the required 
scalability and quick response time to satisfy user needs. 
Instead of relying on traditional-style user handbooks, JDox 
is based on a Wikipedia-style approach where “every page 
is page one” and allows users to quickly learn high-level 
information with the ability to follow links to rapidly go to 
higher levels of detail as needed. The new helpdesk will 
allow us to better support our community with a more 
modern, web-based help system. Finally, the new website 
should allow us to better serve our community with simpler 
processes to create and maintain webpages. We are looking 
forward to receiving the first Webb proposals in 2017.

During 2016, the Institute completed 9 out of 10 of its 
major Webb development milestones ahead of schedule, 
with the last one met on schedule. Development and testing 
proceeded for the asTronomEr’s proposal Tool (APT), pipelines, 
observatory script system, and data analysis packages. 
We passed the last major review of the Data Management 
System in April 2016. The Institute continued to engage the 
community to collaboratively develop a suite of general data 
analysis and visualization packages addressing the needs 
of many complex Webb observing modes. The Institute 
presented progress on the data analysis and documen-
tation areas at two meetings of the Senior JWST Advisory 
Committee. We published a charter for the James Webb 
Space Telescope User Committee and solicited expressions 
of interest. We also participated in the two JWST Science 

https://stsci.service-now.com/jwst
https://jwst.stsci.edu/
http://webbtelescope.org/
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 http://jwst.etc.stsci.edu

http://jwsthelp.stsci.edu

http://jwst-docs.stsci.edu

Figure 1:  Timeline for Webb DD-ERS & Cycle 1 GTO and GO science programs.
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Figure 3: Scenes from the USA Science and Engineering Festival, using immersive and emerging techologies 
to demonstrate Webb concepts.

Figure 2: Web-based interfaces for Webb ETC, JDox, and Help Desk.



WFIRST Mission Formulation
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The Wide Field Infrared Survey Telescope (WFIRST ) 
advanced into the mission Formulation Phase in 

February 2016, with a tentative launch date planned for 
the mid 2020s. The Institute worked in a range of areas in 
preparation for next year’s System Requirements Review.

WFIRST was the highest ranked large space mission in 
the 2010 Astronomy & Astrophysics Decadal Review. It has 
a 2.4-meter-diameter primary mirror, a wide field of view 
near-infrared imaging camera, an integral field unit spectro-
graph, and a visible-light coronagraph. With 100 times the 
field of view of Hubble, it will produce large-scale maps of 
the night sky at Hubble resolution. Its surveys will provide 
fundamental new constraints on dark energy and the large-
scale structure of the Universe, and on the demographics 
and properties of planets around other stars. It will also build 
on Hubble’s legacy by advancing other areas of astrophysics 
through competed Guest Observer and funded archival 
Guest Investigator programs.

The Institute set up a dedicated Mission Office to lead 
its WFIRST work, and appointed a Mission Head, Mission 
Scientist, and Mission Engineer. The Institute’s tasks 
include developing and leading the WFIRST mission sched-
uling system, the data processing system for the Wide 
Field Imager (including the High Latitude and Supernova 
Surveys), and the data archive. The Infrared Processing 
and Analysis Center and Goddard Space Flight Center will 
lead other science operations components of the mission. 
Phase A work at the Institute focused on developing system 
operations concepts, and on defining the interfaces with the 
other science operations centers.

Competitively selected science investigation teams 
from the community, including 29 Institute staff members 
spread over nine of the eleven teams, advised the Project 
on the scientific directions for the mission. The science 
investigation teams and representatives from NASA, the 
science operations centers, and international partners work 
together in the Formulation Science Working Group, which 
came together for several multi-day meetings. Seventeen 
subgroups, with 13 Institute co-chairs, met regularly to 
provide technical analysis and advice in specific instru-
mental and operational areas.

The Institute published technical reports on a range of 
topics, including detector persistence and the operations and 
data analysis for the wide-field grism and guiding modes, 
and the coronagraph. These reports and a range of Institute 
WFIRST data simulation tools—distributed through the Insti-
tute’s WFIRST web site (http://www.stsci.edu/wfirst)
are part of our broader efforts to engage the astronomical 
community in this exciting new mission. We organized 

several conferences to help with this, including meetings on 
What Shapes Galaxies: Rewriting the Hubble Sequence and 
High Contrast Imaging in Space. The Institute also provided 
outreach to the general public, e.g., by including WFIRST in 
its Space Telescope Augmented Reality (STAR) app. Looking 
ahead, the Institute is well set to continue to help NASA and 
the astronomical community to shape the science plans and 
operations for the mission.
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The WFIRST 2.4m Primary Mirror Assembly at Harris Corporation, donated to NASA by the United States National Reconnaissance 
Office.

Overlay of the WFIRST field of view on top of a mosaic of the Andromeda galaxy. The mosaic was created from over 400 individual 
pointings obtained by the Panchromatic Hubble Andromeda Treasury (PHAT) program. A single ACS/WFC field of view is shown 
for comparison. By contrast, the WFIRST Wide Field Instrument, with its 18 4k × 4k near-IR detectors, will be able to image most 
of this field in just one pointing. This potential for wide field surveys at space-based resolution will allow WFIRST to revolutionize 
many areas of astrophysics. 
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Retrievals Ingest PanSTARRS
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Mikulski Archive for Space Telescopes (MAST)

The Mikulski Archive for Space Telescopes (MAST) 
archives data from 18 active or legacy telescopes or 

missions including Hubble, Kepler, and GALEX. Planning 
and development needed to process and archive Webb and 
TESS data is on schedule to meet launch dates in 2018 for 
both missions. 

On December 19, 2016, the Institute made PanSTARRS 
Data Release 1 (DR1) available, providing public access to 
this valuable resource to the astronomical community. DR1 
contains 100 TB of image data and a 20 TB database. The 
full 2 PB of data will be included in the DR2 public release 
planned for 2017. The PanSTARRS archive is proving a popular 
resource. Within the first month of the DR1 release, 15.4 TB 
of images were downloaded to 15,500 different IP addresses, 
and over 3.2 million “postage stamp” cutout images were 
extracted and distributed. 

At the end of 2016, MAST holdings were over 727 TB 
(excluding PanSTARRS). With the addition of PanSTARRS data 
in late Dec 2016, the archive holds more than 2.7 PB of data.

In 2016, MAST distributed over 355 TB of data. The Kepler 
and follow-on K2 mission data remain extremely popular. 
While the Kepler/K2 holdings are just over 25.7 TB in size, 
in 2016 MAST distributed over 81 TB of data, more than 
three times the holdings volume in a single year. Through 
the lifetime of the Kepler/K2 missions, MAST has distributed 
more than 426 TB of data, 16 times the size of the current 
Kepler holdings. 

The Hubble Archive ingested over 22 TB data in 2016, 

bringing its total size over the lifetime of the mission to over 

138.5 TB. Archive users retrieved more than 148.7 TB of 

Hubble data during 2016. 

MAST also archives community-contributed science 

ready products, which are also heavily retrieved. MAST 

currently holds over 14 TB of these “high-level science 

products,” and distributed more than 34 TB of these 

products during the year. 

During 2016, the HLSP project with the highest volume 

of downloads was the Hubble Frontier Fields project. More 

than 7 TB of Frontier Fields data was distributed to over 

1600 distinct IP addresses. Another highly used set of 

HLSP data were a set of extracted lightcurves generated 

by Vanderburg et al. from the Kepler follow-on mission K2. 

More than 3300 distinct IP addresses downloaded over  

5 TB of these lightcurves.

Over half the yearly Hubble publications are based on 

archival data, and are not written by the team that submitted 

the original observing proposal. (See Hubble Papers in 

Refereed Literature on page 1.) Hence, the existence of an 

effective archive contributes greatly to the mission’s overall 

science productivity. The multiple missions in the archive 

also produce rich scientific results. To date, MAST data from 

astrophysics missions other than Hubble have resulted in 

more than 10,000 papers.

MAST Ingest and Distribution
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Community Missions Office

The Community Missions Office (CMO) brings the cumulative science system expertise and experience 
of the Institute to other community-led astronomy missions. It fosters partnerships between mission 

teams and Institute staff, develops tools to communicate with the science community, and more. CMO 
enables and oversees the following activities at the Institute:

The Kepler Mission’s Data Management Center (DMC) is hosted at the Institute and currently holds 
~20 TB of data, available through MAST. Kepler completed its primary mission to determine the fraction 
of stars that have planets in 2013 but is continuing the search, in a more limited survey mode, under 
the new name, K2. The Kepler DMC continues to be heavily used by the global astronomical community. 
We disseminate 5 to 7 TB of Kepler/K2 data across the world each month. 

The Institute will host the science archive for the Transiting Exoplanet Survey Satellite (TESS ). TESS 
is an Explorer-class mission scheduled for launch in 2018. It will survey approximately 500,000 of the 
nearest and brightest stars to search for exoplanets, ranging from Earth-sized rocky worlds to gas giants. 
TESS will find numerous exoplanets, including some of the most promising that will be targeted for 
detailed observations with Webb. The Institute is currently developing the TESS archive ground-system.

The Institute can provide science operations services for community-led Explorer class missions. This 
year, CMO enabled the Institute to partner with two Explorer mission proposal teams. The outcome of 
the 2016 NASA Explorer Mission announcement of opportunity is expected later in 2017.

The search for potentially habitable worlds beyond the solar system will require a space-based 
telescope significantly larger than Hubble that can block the light from stars, allowing us to then detect 
and measure properties of a large sample of exoplanets in orbit around those stars. The Institute 
is participating in studies of advanced instrument concepts that are capable of such high-contrast 
imaging and spectroscopy. An advanced optics laboratory at the Institute is designing, evaluating, and 
testing high-contrast coronagraph concepts that can work with large, segmented space telescopes. 
The Institute is also participating in studies of the revolutionary astrophysics that such a future large 
UV–Optical–Near-infrared space observatory can accomplish.

TESS will be launched in the spring of 2018. The Institute will 
host the TESS science archive.

A small deformable mirror consisting of a 
series of 37 segments is being tested in 
the Russell B. Makidon Optics Laboratory 
at the Institute. This device can be used 
in the lab to simulate a segmented space 
telescope similar to concepts proposed 
for LUVOIR (the Large UV–Optical–near-IR 
Space Telescope identified in NASA’s 
30-year roadmap), and to implement
starlight suppression using coronagraphy
to allow faint planets orbiting the star to
be seen and characterized.
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Science Activities

The Institute provides an intellectually rich and diverse environment where 
experts visit the Institute to collaborate with the staff, conduct workshops,       

and present their latest findings.
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Ewine F. van Dishoeck
Leiden Observatory, The Netherlands 

Professor Ewine van Dishoeck is Professor of Molecular Astrophysics at Leiden University. She is a member of the Royal Dutch Academy of 
Sciences and the U.S. National Academy of Sciences, and has won numerous awards including the Albert Einstein World Award of Science 
(2015), the Gothenburg Lise Meitner Award (2014) and the Spinoza Prize (2000). She is internationally recognized as an expert on the 
physics and chemistry of dust and gas in the interstellar medium, illuminating the molecular pathways that lead from dilute gas and microscopic 
dust particles to stars and planets.

Abstract: Protoplanetary disks are the birthplaces of planets, and have been beautifully revealed by iconic HST images. However, the spatial 
resolution at long wavelengths has so far been insufficient to resolve the critical 5-30 AU region and probe the bulk of the highly obscured disk 
material. ALMA now allows us to zoom in to nearby disks and determine the physical and chemical structure associated with planet formation.  
This talk will provide an overview of recent work on observations and models of protoplanetary disks around young stars in various stages of 
evolution. Future prospects for JWST will be discussed.  

Zooming in on the planet-forming zones of disks: 
Sweet results from ALMA
3:00 PM
in the John Bahcall Auditorium of STScI
3700 San Martin Drive • Baltimore, MD 21218

Wednesday • 30 March 2016

Reception to Follow Lecture 
Café Azafran
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The Office of Public Outreach (OPO) continues to share scien-
tific knowledge of the universe in ways that inspire, excite, 

challenge, and educate the public.

In an effort to communicate Hubble and Webb technology in 
innovative ways while also putting the observatories within the 
context of other missions, OPO created a number of augmented 
reality and virtual reality tools. This includes the Space Telescope 
Augmented Reality (STAR) app. The STAR app allows users 
to explore the three primary missions serviced by the Space 
Telescope Science Institute: Hubble, Webb, and WFIRST. STAR 
features a 3-D interactive model of Hubble, a link to its official 
website (hubblesite.org), and a short description of the mission. 
In addition, users can utilize their mobile device’s camera to see 
the observatories become part of their surroundings, which allows 
users to interact with and take photos with the telescope. The 
app is available as a free download from the Apple iTunes store 
and the Google Play store. 

Over the year, OPO continued to bring the Hubble and James 
Webb Space Telescopes into the public’s imagination through 
many outreach events including:

OPO partnered with the Baltimore Office of Promotion & the 
Arts (BOPA) to support the theme of “Space: Explore What’s Out 
There!” for the 2016 Artscape festival in Baltimore. Produced by 
BOPA each year, Artscape is America’s largest free arts festival, 
attracting more than 400,000 attendees over three days. 

Northrop Grumman and OPO collaborated with NASA to 
support two large-scale exhibits at the Interactive Trade Show 
and Gaming Expo during the South by Southwest festival in 
Austin, Texas. Over 350,000 people attended the festival. 

OPO also supported NASA’s Earth Day event and exhibition 
at Union Station in Washington, D.C. For this event, Hubble’s 
connection to Earth Day was “Searching for Other Earths with 
Hubble.” Hubble’s pioneering history in the characterization of 
exoplanet atmospheres was featured.

Highlighted by a dozen-member panel discussion and webcast 
on the frontiers of science and science fiction, OPO hosted a 
summit of top science fiction writers at the Institute, including 
Hugo and Nebula award winners.

OPO supported the White House Astronomy Night through a 
collaboration with the Smithsonian Astrophysical Observatory 
(SAO) and Chandra X-ray Observatory. OPO, SAO, and Chandra 
worked together to organize an opportunity for the public to use 
MicroObservatory telescopes to observe a celestial object, manip-
ulate the resulting images to add color or stretch the display, 
compare their image to a NASA image, and share their results 
via social media.

OPO keeps Hubble at the forefront of the public mind through a 
series of online outreach activities. The foundation for OPO’s online 

outreach activities is hubbleSite.org and webbtelescope.org, 
coupled with a comprehensive suite of social media tools. This 
online infrastructure is OPO’s key to providing web audiences 
with firsthand knowledge about the Hubble mission. OPO’s 
website and social media efforts provide the public with access 
to news releases, images and multimedia, detailed information 
about the telescope and its discoveries, and mechanisms 
to interact with Hubble experts. In addition to the websites 
themselves, a number of original science content videos were 
produced, highlighted by The Great Photon Escape, a video 
about the epoch of reionization featuring TBS’s Search Party 
star Alia Shawkat. The release of two additional Minutephysics 
videos on Webb—How do we know what air is like on other 
planets? and Where do galaxies come from?—each accumu-
lated roughly half a million views in English and in Spanish.

OPO was selected as the principal investigator for a new 
education cooperative agreement entitled NASA’s Universe 
of Learning. The program connects the science, technology, 
subject-matter experts, and adventure of NASA Astrophysics 
with STEM concepts, education standards, and 21st century 
skills central to science understanding and literacy. Resulting 
products, programs, and professional development experi-
ences will span a spectrum of environments and applications, 
enabling a rich learning “ecosystem” across the traditional 
boundaries of education. The goal of the program is to create 
and disseminate education products, programs, and profes-
sional development experiences that use NASA Astrophysics 
science, technology, and subject-matter experts to advance 
Science Mission Directorate education objectives on a national 
scale. Specifically, it aims to enable STEM education; improve 
U.S. scientific literacy; advance national education goals; and 
leverage efforts through partnerships.

Virtual WFIRST, viewed through the Space Telescope Augmented 
Reality (STAR) app available on iOS and Android.

Office of Public Outreach (OPO)
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http://webbtelescope.org/
http://hubblesite.org/


Earth Day activities at Union Station in Washington, DC.

Miniutephysics YouTube science 
video showing how to view exoplanet 
atmospheres.

Video describing the potential discoveries 
for Webb in the area of reionization.

Title page for the new Webbtelescope.org.

Title page for Hubblesite.

NASA’s Universe of Learning.

Explaining the design of Webb at the Gaming Expo during the South by Southwest festival.

The Institute exhibit on the border between art and science at Baltimore’s Artscape festival.

SPACE TELESCOPE
SCIENCE INSTITUTE

Smithsonian Astrophysical Observatory

12



This image is part of a study called Small Magellanic Cloud  
Investigation of Dust and Gas Evolution (SMIDGE).

At the center of the Crab Nebula, located in the constellation 
Taurus, lies a celestial “beating heart” that is an example of 
extreme physics in space. The tiny object blasts out blistering 
pulses of radiation 30 times a second with unbelievable 
clock-like precision.
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News and Information

The Public Outreach News Office is at the heart of the 
Institute’s public informational activities. It is the point 

of contact for translating and communicating Hubble 
science accomplishments to the public. These informa-
tional materials are a content driver for related outreach 
activities. In this way the Institute also serves the needs 
of Hubble General Observers (GOs) who wish to share 
their discoveries with the science attentive public. News 
activities include the creation and dissemination of press 
releases, articles, and videos reporting on Hubble science 
results. These releases include Hubble images and data, as 
well as detailed text, video segments, animations, and illus-
trations. A total of 42 science press releases were issued in 
2016, resulting in continuous monthly coverage of Hubble 
research. Cumulative page hits on news stories for the year 
reach 5 billion views.

Many of the stories were about Hubble observations of 
solar system targets and exoplanets, and the high-red-
shift universe. Among the most popular stories was the 
discovery of a small, dark moon orbiting Makemake, the 
second brightest icy dwarf planet. Hubble observations that 
refined the cosmic distance ladder were used to estimate 
that the universe is expanding five to nine percent faster 
than expected. By pushing the telescope to its limits, an 
international team of astronomers measured the farthest 
galaxy ever seen in the universe, at a cosmological redshift 
of 11.1. Observations of transits of Jupiter by the moon 
Europa provided evidence of water vapor plumes rising 200 
miles above the icy moon. This could improve chances for 
NASA to do in situ astrobiology experiments with future 
Europa spacecraft.



Hubble’s infrared vision pierced the dusty 
heart of our Milky Way galaxy to reveal 
more than half a million stars at its core. 
Except for a few blue, foreground stars, the 
stars are part of the Milky Way’s nuclear 
star cluster, the most massive and densest 
stellar cluster in our galaxy.

This illustration shows the three steps astronomers used to measure the universe’s expansion rate to an unprecedented accuracy, 
reducing the total uncertainty to 2.4 percent.

Astronomers using NASA’s Hubble Space 
Telescope have imaged what may be water 
vapor plumes erupting off the surface of 
Jupiter’s moon Europa. This finding bolsters 
other Hubble observations suggesting the 
icy moon erupts with high-altitude water 
vapor plumes.
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Engineering Club Spring 2016

Astronomy Club Fall 2016

Women’s Science Forum Spring 2016

Women’s Science Forum Spring 2016

The Youth for Astronomy & Engineering (YAE) Program at 
the Institute engages middle- and high-school students 

in the local community in science, technology, engineering, 
and mathematics (STEM). In addition, the YAE Program 
sustains their interest in STEM through a progression of 
opportunities including workshops, events, and partner-
ships. Students are encouraged to attend STEM-related 
family events, and from this pool, smaller groups of highly 
engaged students are recruited to return to participate in 
intensive hands-on experiences related to science and 
engineering.

Highlights for the year 2016 included: one spring “Women’s 
Science Forum with Parent Workshop” event for middle- 
and high-school girls and their parents; three spring “YAE 
Engineering Club” sessions; two summer “Family Night 
at the Institute” events; two fall “Parent & Daughter/Son 
Evening under the Stars” events; three fall “YAE Astronomy 
Club” sessions; and ad hoc outreach events for groups such 
as interns at partnering organizations and scout groups.

The YAE Program’s partnership with the Baltimore 
Mayor’s Office “YouthWorks” program resulted in the ability 
to provide summer work experience for two students who 
actively participated in YAE activities throughout the year. 
The YAE Program also partnered with Maryland’s Division 
of Rehabilitation Services (DORS), which provides programs 
and services that assist people with disabilities, to gain 
employment. Through the partnership, YAE provided work 
experience and STEM engagement to six DORS participants.

The YAE Program continues to see under-represented 
students who have participated in its workshops and events 
enter college and major in astronomy or physics. The YAE 
Program exposes post-secondary opportunities to these 
students, bridging them with other programs within the 
Institute, such as the Space Astronomy Summer Program, 
as a continued effort to foster and sustain interest in STEM.
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Hubble Grant Funds Distributed through 9/30/2016 (FY16)

68.9 37.4

FY16 Mission Budgets at STScI

Hubble

Kepler
MAST

JWST

$3M

$.5M

FY16 Mission Budgets

FY16 Grant Funding

The Institute manages the Hubble Space Telescope grants program for NASA. After detailed scien-
tific and financial peer reviews, grants for approved Hubble programs are awarded to astronomers 

throughout the United States. Those grant funds support the resources needed to analyze and reduce 
data from Hubble observations, and to publish the results of the work. In FY16, the Institute provided 
$33M in grant funding to support Hubble GO and AR researchers, including Hubble Fellows, throughout 
the U.S. 
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The Institute remained flexible 
in responding to the various 

challenges encountered in FY16 while 
adhering to the guideline budgets.

The Institute worked closely with 
the Hubble and the Webb projects to 
identify the impact of schedule and 
requirements changes, and consis-
tently submitted requested documen-
tation on time and in compliance with 
all contract requirements.



 

From the 2016 Hubble Space Telescope Senior Review Report:

“The Hubble Space Telescope remains the most productive single telescope 
in the world.”

“The science center is to be commended for taking advantage of the 
expertise amongst its staff in developing new tools and data products that 
will further enhance the usability of the archive.”

“STScI is to be commended for remaining open to innovation and changes in 
science operations after 25 years of operation.”

From the NASA Performance Assessment Report for the HST Contract in 
FY2016:

“[STScI] provided exceptional technical support across all areas of the 
contract Statement of Work.”

From the October 2016 HST Users’ Committee Report:

“The STUC encourages all instrument teams to continue their excellent work 
in improving and monitoring calibrations.”

From the May 2016 HST Users’ Committee Report:

“The STUC commends […] STScI for their continuing efforts to organize a fair 
peer review process and we endorse the ongoing efforts to work with other 
NASA missions to understand the reasons for [gender] bias.”

From 2016 Evaluation of STScI’s JWST Contract:

“I commend AURA for their accomplishment of the key events and the 
numerous technical, science, public outreach, and business achieve-
ments.”

“The Science & Operations Center (SO&C) System Design Review (SDR) 
was held in May and was highly successful. […] The presenters were 
extremely knowledgeable about their subject matter and able to handle 
all questions.” 

“In support of the OTE, AURA continued software development for 
aligning the mirror segments using high-resolution camera images of 
the segment edges. This allowed alignment verification of the inner 
segments where it is not feasible to attach fiducials. AURA’s software 
development has been key to the successful demonstration of this 
technique.” 

Evaluations
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AURA Booth—Recruitment Outreach 
at Society of Women Engineers Annual 
Conference, October 2016.

Institute staff supporting local high school 
outreach for young women in STEM, Bryn 
Mawr School, November 2016.

2016 Summer Astronomy Student Program 
(SASP) participants. 

Institute/AURA staff supporting career 
outreach at Society of Women Engineers 
Annual Conference, October 2016.

In 2016, Space Telescope Science Institute capitalized on the successes and 
contributions of the Instruments Division’s Diversity, Culture and Respect Working 

Group (DCRWG – 10 years) and the Operations and Engineering Division’s Civility 
in Operations and Engineering Working Group (COEDWG – 4 years). The Institute 
Director chartered our first internal Institute-wide diversity-and-inclusion working 
group. Named Invision, this group is comprised of a diverse group of staff members 
representing all divisions and disciplines at the Institute. The following is an excerpt 
from their Impact Statement:  

Our ability to be successful requires assembling a team of 
individuals with diverse talents, backgrounds, expertise and 
perspectives to work together to achieve excellence in astro-
nomical discovery. Every member of the STScI community 
provides a unique and valuable contribution.  

Building a culture of civility, respect, and inclusion in a diverse 
workforce requires explicit, pro-active efforts. The Invision group 
works to promote these ideals within STScI. … [W]e make the 
faces of those who enable the success of our missions more 
reflective of the global community we serve. When we are asked 
why this is important, our response is simple. Contemplation 
of the Universe and its wonders are not limited to one group of 
people. Engaging more viewpoints from diverse backgrounds 
allows for better science. We understand that our differences 
do not hinder us, but are sources of enrichment for our scientific 
missions. Giving people a seat at the table and a voice, not only 
empowers them, but all of us.  

One of the most satisfying aspects of a diverse and inclusive workplace is the 
freedom of our staff to create opportunities to support our culture, workplace and 
their co-workers. In 2015, we saw the creation of the Ambassador Program founded 
by the grassroots efforts of two members of our staff. In 2016, another inspired and 
energetic staff member developed the Women Empowering Women Group (WEW). 
Its programs include educational presentations and discussions on such topics as 
women’s history, women in the workplace, harassment, gender identity, and more. 

In addition to these internal efforts, the Institute continued to support the 
community and participate in outreach and education programs aimed at stimulating 
the interest of the next generation of STEM professionals and ensuring a diverse 
pipeline of capable and innovative talent. A number of our efforts target opportunities 
for under-served communities to gain experience and employment in STEM fields.  
This year, women engineers from the Institute worked with other AURA Centers and 
represented career opportunities for engineers in astronomy at the national Society of 
Women Engineers Conference in Philadelphia, Pennsylvania. Astronomers from the 
Institute participated in a STEM career fair for high-school-age girls in Baltimore. Our 
successful 2016 Space Astronomy Summer Program (SASP) reflects our continued 
commitment to building a diverse pipeline in Astronomy.

Valuing Diversity at STScI
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www.stsci.edu     hubblesite.org     webbtelescope.org

facebook.com/stsciyoutube.com/spacetelescopevision

This surprisingly bright, infant galaxy, named GN-z11, is seen as it was 13.4 billion years in the past, just 400 million years after 
the big bang. GN-z11 is located in the direction of the constellation of Ursa Major.

http://hubblesite.org/
http://webbtelescope.org/
https://www.youtube.com/user/spacetelescopevision
https://www.facebook.com/stsci



