
T
here is an ancient Chinese curse: May you live in interesting times. 
As a cycle preceding a servicing mission, Hubble Cycle 16 was 
always liable to prove interesting.

Chronology

The Call for Proposals (CP) for Cycle 16 was released in early 
October 2006. At that time, Servicing Mission 4 (SM4) appeared likely, but 
had not been officially placed on the books; consequently, the CP indicated 
that Cycle 16 might be terminated as early as May 2008 by the potential 
SM4. In late October, the NASA administrator, Michael Griffin, confirmed 
that SM4 would take place no earlier than May 2008. In early January 
2007, however, SM4 was rescheduled for 11 September 2008. Following 
internal discussions at the Institute, the Science Policies Division (SPD) and 
the Hubble Mission Office recommended that Cycle 16 should be extended, 
ensuring a single suite of instruments for a post-SM4 Cycle 17. The short 
lead-time before the Cycle 16 proposal deadline on January 26, 2006, 
argued against a formal announcement of this decision at that time.

The Hubble proposal deadline passed at 8 p.m. EST on January 26 
with the submission of 747 proposals. At ~07:30 a.m. the following day, 
the Advanced Camera for Surveys (ACS) experienced a serious failure, 
disabling the wide-field channel (WFC) and high-resolution channel, and 
thereby rendering moot 450 of the 747 proposals. On the other hand, almost 

300 Cycle 16 proposals were unaffected by the failure. The decision was made 
to reschedule the proposal deadline to February 9, aided by cooperation from 
the Spitzer team, which moved their deadline from February 14 to February 16, 
providing a modicum of breathing space for optical/infrared astronomers. 

The community responded enthusiastically, and we received a total of 821 
proposals, including ~350 of the original ACS programs. Following heroic 
efforts on the part of SPD staff, notably Darlene Spencer and Brett Blacker, 
the proposals were burned to CD-ROM and distributed to the appropriate 
TAC/panel members by February 16. This allowed panelists approximately 
five weeks to assess the proposals before the time assignment committee 
(TAC) meeting, which was held March 19–23 at the BWI Marriott Hotel. 
This rapid turnaround would have been impossible were we still relying on 
producing and distributing paper copies of the proposals.

Peer Review Process

The Hubble time-assignment process involves 11 panels, each consisting 
of 10 to 12 astronomers, and the TAC, which consists of the 11 panel chairs, 
two to three at-large members, and the TAC chair. The individual panelists 
and TAC members were recruited in August/September 2006, about seven 
months before the meeting itself. 

The panels meet for the first three days to rank the 
smaller programs: general observer (GO) proposals for 
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Proposing for Hubble Time
M. Urry, meg.urry@yale.edu

PERSPECTIVE

Hubble Space Telescope is 16 years old and counting, or nearly 30 
years old if you date it from the original instrument selection—so 
it might be anticipated that all of the truly interesting results have 
been obtained and that what remains to be done is somehow more 
pedestrian—particularly as there have been no new instruments for a 
while, and one of the key instruments, the ACS, appears to be out of the 
near-term picture. Yet in Cycle 16 the ground truth was quite different. 
There was no dearth of exciting scientific proposals, and the decisions 
and cuts that the panels and TAC had to make were decidedly painful. 
I personally was very unhappy that we were unable to approve several 
fabulous large proposals that would have taught us something new 
about our world. That they were not approved says only that there were 
even more exciting proposals ahead in the rankings. Similarly, among the 
regular proposals considered by the panels were a number of innovative 
and interesting projects, many of which were not approved because of 
the proposal pressure. The scientific excitement of the Hubble program 
remains extremely high.

Hubble continues to do cutting-edge, potentially transformative 
science in spite of its longevity—or perhaps because of it—since over 
those same 16 cycles, astrophysics itself has changed dramatically. This 
is due, in part, to Hubble, with the discovery of exoplanets, the ubiquity 
of supermassive black holes and their key role in galaxy evolution, and the 
discovery of an accelerated expansion of the universe, to name just a few 
obvious cases. This change in the knowledge base is what makes Hubble 
science fresh and exciting. This is not to say that we don’t look forward to 
larger apertures and more sensitive detectors, which will make far easier 

the exciting projects that today require enormous effort with Hubble (and 
that will enable new measurements simply not possible with Hubble). But 
with Hubble we can make progress now, today, in answering some of the 
most interesting questions ever posed, regardless of progress on future 
facilities. That is tremendously valuable. 

Thus, the process of selecting observations to be done with Hubble is 
particularly important, and it has been carefully crafted over the years1 
to meet the following goals:

• To be fair and objective, minimizing conflicts of interest.
• To select programs of broad interest, not just those appealing to 

 narrow sub-fields.
• To achieve a balance of small, medium, and large programs.

These goals have led to a process that, if not understood by the  
proposers, can pose obstacles to success—or so it seemed in this  last 
proposal review.

First and most important, proposers must write for non-specialists—
particularly for the large proposals that will be read by the TAC. The 
expertise of TAC members spans the full range from the solar system to 
the most distant reaches of the universe, so proposers need to explain 
why a star-formation person should care about a high-redshift galaxy, 
or why a cosmologist should find an exoplanet project exciting. The 
proposals that fare best manage to convey an exciting idea and a winning 
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uring Yale’s spring break last March, I had the privilege of chairing the 
Cycle 16 Hubble Time Allocation Committee (TAC). For the first two days 

of the week-long review I circulated among the 11 panels, listening to their 
discussions in order to get a sense of the full range of Hubble science, as well 

as to discern any key issues or problems; for the next three days I chaired the 
TAC itself. Those experiences prompt me to offer a few comments about the review, and what I 
hope is useful advice for future Hubble proposers. 

D

1 Full disclosure: the author headed the Science Program Selection Office at the Institute from 
1997–2001.



strategy. A broad approach is also important for smaller proposals, 
since the panels also have very broad expertise. Proposals must make 
a winning case without relying on an in situ specialist to make the 
argument for them. 

The single biggest improvement most proposers could make would 
be to approach their argument through the lens of a newcomer to 
the particular sub-field. As a specific suggestion, perhaps in the next 
cycle you might think about trying out your proposals on someone in 
a completely different area of astronomy—or even someone outside 
astronomy altogether—to see whether they understand and appreciate 
the value of the program you propose. Technical issues are, of course, 
important (and non-astronomers will not be able to help you with those), 
but if the main idea doesn’t come across clearly, the reviewers may never 
get to the technical issues. 

Second, some proposers will inevitably try to game the system, but if 
they misunderstand the process, they may actually harm their chances. 
We noted one particularly ineffective approach regarding large-ish 
proposals in the “medium” category. As Neill Reid explains in his article, 
panels receive a “subsidy” for medium-sized proposals (~25–99 orbits) 
to encourage approval of programs that otherwise could take up a healthy 
fraction of a panel’s total allotment. Indeed, in Cycle 16 we saw that 
the subsidy worked well, leading to an overall program that was well 
balanced in terms of size. However, even with the subsidy, the largest 
medium proposals can be a lot for a panel to absorb. We saw several 
proposals requesting 99 orbits—this had to be a deliberate attempt to 
avoid being in the “large” category (≥100 orbits)—yet such borderline 
proposals are almost certainly doomed to fail, partly because they use 
too much of the panel’s allocation and partly because panelists perceive 
that the proposer is trying to avoid the TAC. The TAC felt that programs of 
this size should really be considered in competition with other 100-orbit 
proposals—that is, they felt that proposals using this much Hubble time 
really ought to be of broad interest. You can judge by the results: the 
Cycle 16 TAC approved a number of large proposals of roughly 100–150 
orbit size, while no panel approved a 99-orbit proposal. So if your program 
is in the ~85–100 orbit range, you are probably better off crafting a large 
proposal and competing in the TAC.

Finally, we thought too few archive proposals were submitted. It is 
typical to see a handful, or even dozens, of observing proposals that 
propose to do similar science, but although there are many outstanding 
archival proposals, there is usually only one per topic—even when we 
know several groups are probably carrying out similar projects already. 
The science would be well served by more competition among related 
proposals, and higher proposal pressure would more accurately reflect the 
true value of the Hubble archive as well. In turn, panels will have to be more 
supportive of the value of archival research—it is too easy to be seduced 
by the notion of new observations, or to imagine that the archival work will 
be done anyway, resulting in lower grades for archival proposals. 

The TAC wondered whether proposers were, perhaps, concentrating 
their efforts on obtaining new data, and therefore had no time to write 
archival proposals. Accordingly, we suggested that the Institute consider 
delaying the deadline for archive proposals by a week or so beyond 
that for observing proposals, giving people time to think about exciting 
science to do with existing data, and time to write those proposals. 

These are just a few suggestions to improve the chances of success 
in the Hubble proposal lottery. That said, there is no substitute for 
experience. The best way to learn the process is to serve on a review 
panel. Many astronomers cite their first peer review as eye opening and 

invaluable. The Institute staff would no doubt be happy to hear from 
volunteer panelists, so consider offering your services. They may need 
your expertise, and you will have performed an important service and 
helped your future proposal prospects as well. 

Acknowledgements—The Hubble proposal review process is a model 
of efficiency and thoroughness, thanks largely to the professionalism and 
dedication of the Institute staff, notably Brett Blacker, Laura Bucklew, 
Karyn Keidel, Claus Leitherer, Neill Reid, Darlene Spencer, Eva Villaver, 
and Bob Williams. The Institute management, especially the Director, 
Matt Mountain, and the Science Mission Head, Antontella Nota, were 
deeply engaged in the process. The reviewers were an impressive group 
of scientists—particularly the panel chairs, who did more than their 
share of the hard work. We all owe them a debt of gratitude.  Ω
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<100 orbits, archival research (AR) programs for <$150,000. The TAC meets after the panels have 
completed their deliberations to grade the large, Treasury, and Legacy Archive programs. 

The eleven panels comprised one solar system panel, five Galactic panels (includes studies 
of resolved stellar populations in Local Group galaxies) and five extragalactic panels. The latter 
panels cover broad science areas, making it imperative that proposers write for non-specialists. 
As in every year since Cycle 11, we created “mirror panels” in certain subject areas, allowing us 
to redirect proposals to avoid conflicts of interest. This cycle, we had two mirror panels for hot 
stars and interstellar medium (ISM); three for cool stars, stars formation, and resolved stellar 
populations; two for unresolved stellar populations and the ISM in other galaxies; and two for active 
galactic nuclei, quasi-stellar objects (QSOs), the intergalactic medium (IGM), and cosmology.

 

Approximately 3,000 orbits are available for allocation in a typical cycle. Nominally, the panels 
assign two-thirds of the time, and the TAC assigns the remainder. Each panel has a specific orbit 
allocation, based on the number of orbits requested in the proposals assigned to that panel. In 
addition, there is a central pool of orbits to provide a scaled subsidy for medium-size proposals; 
thus, a ~30-orbit program “costs” a panel ~24 orbits, while a ~75-orbit program costs 38 orbits. 
We have found that this mitigates the tendency to favor small programs, and leads to a more 
balanced portfolio in program size. 

Under the current system, the Galactic and extragalactic panels are faced with assessing 70 to 80 
proposals, besides providing the panel chair with comments on TAC programs that fall within their 
subject area. This task would require more than 20 hours of deliberations were the panel to discuss 
every proposal. Consequently, we ask panelists to submit preliminary grades for proposals, and the 
lowest 30–35% are placed in a triage list. In Cycles 12–14, the preliminary rankings were based 
on grades from a subset of the panelists; in the last two cycles, following advice from the Space 
Telescope Users Committee (STUC), each panelist has been asked to grade all proposals submitted 
to their panel (except those involving institutional or person conflicts). Panelists can choose to raise a 
triaged proposal for discussion. In our experience, it is rare (but not impossible) for a triaged proposal 
to make the final cut: 2 of the 275 triaged proposals were resurrected in Cycle 16. 

The exact prescription followed by each panel in their deliberations depends on the individual 
panel chairs. In general, all proposals—GO, AR and snapshot (SNAP)—are grouped by subject area 
and discussed together, ensuring comparable science rankings. Each proposal is assigned primary 
and secondary reviewers, who lead the discussion and are responsible for providing feedback 
comments. Panelists with major conflicts leave the room; panelists with institutional conflicts can 
participate in the discussion, but do not vote. Once all the proposals are graded, the panel reviews 
the ranked list for the overall science balance; as part of this process, the chair compares notes 
with chairs of the mirror panels to identify (and, if necessary, bring forward for panel discussion) 
duplications in the science program. 

Proposal Acceptance Ratio
Oversubscription by Cycle
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Once the panel deliberations are complete, the TAC meets and discusses the larger programs. In this 
case, the chairs bring not only their own expertise, but also the assessment of their panels; this is 
important, given the broad range of science topics considered by the TAC. The procedures followed 
are similar to those adopted at the panel level. However, depending on proposal quality, the TAC can 
choose to change the balance in overall orbit allocation between large and panel programs. We ask 
both the TAC and the panels to carefully rank proposals at least a factor of two beyond the nominal orbit 
allocation [just in case—vide the Space Telescope Imaging Spectrograph (STIS) in Cycle 13]. The final 
ranked lists of recommended programs are submitted to the Institute director for approval. 

Statistics 

The 821 proposals submitted in Cycle 16 (or, perhaps, Cycle 16’) included 583 GO (including 4 
Treasury, 33 large, and 5 collaborative Hubble–Spitzer), 38 SNAP, 27 survey, 115 archive, 8 
Legacy Archive, and 50 theory programs. There were 383 proposals for Galactic science, 402 for 
extragalactic and 36 for solar system objects. In total, these proposals requested 17,200 orbits 
(5.5:1 oversubscription), 3,505 SNAP targets (3.5:1 oversubscription) and ~$14 million in AR 
funding (4:1 oversubscription). 

The Cycle 16 panels and TAC recommended approving 189 programs, including 130 GO, 8 SNAP, 
37 archival, and 14 theory programs. These include one GO and five AR calibration programs. In 
the new categories of proposal, two collaborative Hubble–Spitzer programs were awarded time 
by the TAC, but none of the survey programs were awarded orbits. The ACS solar-blind channel 
(SBC) garnered 450 orbits, and over 240 orbits were allocated for high-precision astrometry with 
the Fine Guidance Sensor (FGS).

The TAC sets the relative balance between panel programs and large programs. This year, 
there was unanimous assent that the panel programs were stronger than large programs near the 
boundary of the TAC allocation, and the TAC effectively gave time to the panels. This is a reversal 
from Cycle 15, when the TAC trimmed orbits from the panels to fit in an additional large program. 
The net result was that ~2,300 orbits were allocated to small and medium programs this year, and 
only ~800 orbits to large programs. No Treasury programs were awarded time. 

Science Program

Despite the limited number of science instruments, Hubble’s science program remains 
extraordinarily vibrant. Wide Field and Planetary Camera 2 has neither the sensitivity nor the areal 
coverage of the ACS/WFC, but the TAC/panel members took these factors into consideration 
in assessing the proposals, and focused on targeted programs and unique Hubble capabilities, 
rather than wide-field imaging surveys. As an example, two large programs take advantage of the 
unparalleled astrometric accuracy of the FGS. The first will measure parallaxes for four RR Lyraes 
and two W Virginis variables. Combined with the Hubble-based parallax for RR Lyrae itself, these 
observations will establish the Population II distance scale to an accuracy of 0.04 magnitudes. The 
second program targets four stars with multiple very low-mass companions (one brown dwarf and 
seven exoplanets). Orbital inclinations (and unambiguous dynamical masses) can be determined 
from astrometry of the host star, and Hubble has already acquired such data for two other systems 
(Gl 876 and ε Eridani). The expectation is that multiple planets will have 
coplanar orbits, as in the solar system, but this program offers the first direct 
test of that prediction.

Continued
page 6
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General Observer 583 131 22.5% 17 13.0%
Snapshot 38 9 23.7% 1 11.1%
Survey 27 0 0.0% 0 
Archival Research 115 34 29.6% 0 
AR Legacy 8 3 37.5% 0 
Theory 50 14 28.0% 0 
Total 821 191 23.3% 18 12.9%

Primary 
Orbits 17361 3164* 18.2% 389 12.3%

*Does not include 2 calibration orbits.

Summary of Cycle 16 Results
Proposals Requested Approved % Accepted ESA Accepted ESA % Total
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Hubble is pursuing a diverse range of science programs probing the nature and frequency of 
planetary systems. Near-Infrared Camera and Multi-Object Spectrometer (NICMOS) coronagraphy 
continues to investigate the structure of debris disks around nearby stars, reaching surface 
brightness limits beyond the capabilities of ground-based programs. Building on previous results 
from Hubble/STIS and Spitzer programs, several researchers are using NICMOS grism spectroscopy 

to search for potential signatures of water 
absorption in transiting exoplanets. Within 
the solar system, Cycle 16 has programs 
studying transients in the atmosphere of 
Uranus, imaging the corona of Mars in the 
ultraviolet (UV), and investigating trans-
Neptunian binaries and collisions in the 
Kuiper Belt.

Astronomers are using Hubble’s UV capa-
bilities to investigate the potential efficiency 
of starbursts at high redshifts as ionizers of 
the IGM. A number of programs target low-
redshift starburst galaxies for Lyman-alpha 
imaging, using those galaxies as templates 
for Lyman-break galaxies at high redshift. The 
high angular resolution offered by Hubble, 
coupled with multi-band imaging by the 
GALEX satellite, allows direct investigation 
of the potential role of mergers in some of 
these systems. Moreover, GALEX survey data 
provides an initial target list for ACS/SBC 
imaging of intermediate-redshift (2.7 < z < 

3.3) UV-luminous QSOs, which can probe the reionization of helium in the IGM. 
Hubble continues to probe the high-redshift universe. In particular, two programs capitalize on 

the opportunity offered in Cycle 16 for large-scale coordinated Hubble–Spitzer programs. Both 
are combining deep NICMOS and Infrared Array Camera imaging to determine spectral energy 
distributions for sources with redshifts z > 5; indeed, several sources are z-band dropouts, 
with potential redshifts z > 7. The well-defined, stable, compact point-spread function and low 
background offered by space-based observations continue to give Hubble a substantial advantage 
over ground-based adaptive optics in these programs. 

Future Cycles

Cycle 17 will see significant changes and a number of interesting challenges. First and foremost, 
we anticipate a revitalized suite of instruments on Hubble. Two new instruments, the Wide Field 
Camera 3 (WFC3) and the Cosmic Origins Spectrograph (COS), are scheduled for installation during 
SM4. In addition, repairs are under consideration for both the STIS and the ACS/WFC. We expect 

  Instrument Statistics

ACS/SBC Imaging 743 3.5% 252 
ACS/SBC Spectroscopy 402 1.9% 193 11.6%
FGS POS 678 3.2% 177 
FGS TRANS 72 0.3% 67 6.4%
NIC1 Imaging 1066 5.0% 120 
NIC2 Imaging 3194 14.9% 707 41.0%
NIC3 Imaging 3788 17.7% 707 
NIC3 Spectroscopy 217 1.0% 35 
WFPC2 Imaging 11282 52.6% 1566 41.0%
Total Orbits1  21442  3824 
 
 Imaging2  87.66% 
 Spectroscopy2  5.96% 
 FGS2  6.38%

1Includes Coordinated Parallels
2Excludes Pure Parallel and Snapshot programs

Instruments  Mode Requested Orbits % Approved Orbits %

 Proposals by 
Science Category

 Orbits by 
Science Category

COS 29.3%
QAL 2.1%

CS 2.
5%

HS 7%

IEG 7.6%

SF 6.5%

SS 6.6%

A
GN

 6.7%

RSP 8.3%

ISM 7%

U
SP

 1
6.

4%

COS 18.5%

QAL 1.5%

CS
 4

.6
%

HS
 9

.2
%

IEG 5.4%

SF 10.8%

SS 9.2%

A
GN

 6.2%

RSP 9.2%

ISM 12.3%

USP 13.1%

 AGN: Active Galactic Nuclei
 COS: Cosmology 
 IEG: ISM in External Galaxies
 QAL: Quasar Absorption Lines
 USP: Unresolved Stellar Populations
 CS: Cool Stars
 HS:   Hot Stars
 ISM: ISM and Circumstellar Matter
 RSP: Resolved Stellar Populations
 SF: Star Formation
 SS: Solar System 



all of these instruments, 
together with NICMOS, the 
FGS and the ACS/SBC, to be 
available for GO and SNAP 
proposals.

The Cycle 17 schedule is 
being adjusted to accom-
modate the placement of 
SM4 in September 2008. 
Following discussions with 
the Space Telescope Institute 
Committee, the Hubble pro-
ject, STUC, and Cycle 16 
TAC/panel members, the 
Cycle 17 proposal deadline 
will be February 29, 2008. 
The Cycle 17 TAC meeting 
will be held during the week 
of May 12–16, 2008. Ideally, 
the TAC meeting would be 
held closer to SM4, but we 
are constrained by the impact 
of post-SM4 calibration activ-
ities on Institute personnel.

Our schedule raises two 
challenges for the Cycle 17 TAC. 
First, the overall program selected by the TAC will need to be sufficiently flexible to 
cope with a variety of potential outcomes of SM4. Second, we expect that the proposal 
pressure for Cycle 17 will be significantly higher than in the past three cycles. The UV 
spectroscopic community has been largely disenfranchised since the failure of STIS; 
with its return, we anticipate a ~25% increase in the total number of proposals. We will 
address this, in part, by adding a new panel that, together with the existing solar system 
panel, will cover four science topics: solar system, exoplanets, circumstellar disks, and 
planet formation. Even with this expanded TAC, we may be faced with over 100 proposals 
per panel. Under those circumstances, it may be necessary to modify the preliminary 
grading process, perhaps by assigning two-thirds of the proposals to each panelist, and/or 
increase the triage fraction. These issues will be discussed with the STUC in the near future. 

Epilogue

Defining the science program of the Hubble Space Telescope is one of the most important 
responsibilities of the Institute. The community’s involvement in the TAC process is crucial, and we 
are indebted to the many panelists who devote their time and energy to evaluating proposals and 
providing feedback. We thank all of them, particularly the Cycle 16 TAC chair, Professor Meg Urry, 
for their hard work and invaluable assistance in this task.

In briefing the director on its recommendations, the TAC emphasized that they continue to be 
impressed with the quality of the science programs undertaken by Hubble. TAC members who have 
served on previous cycles affirmed that the quality of proposals submitted to this cycle has not 
diminished. Indeed, the panel chairs were emphatic that they had to work very hard to finalize the 
rankings near the orbit cutoff, and could have allocated at least 30–40% more orbits in each panel 
without diluting the quality of the science. They expressed confidence that Hubble will continue to 
undertake ground-breaking programs in Cycle 16, and look forward with much anticipation to its 
renewed capabilities in Cycle 17.
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 US Proposals by State

AL 6 0
AZ 50 14
CA 142 46
CO 22 2
CT 4 1
DC 29 5
FL 13 4
GA 4 2
HI 18 5
IL 14 3
IN 8 2
KY 5 0
LA 1 0
MA 43 11
MD 100 20
MI 17 5
MN 5 2
MO 2 1
NH 3 0
NJ 14 5
NM 10 2
NV 3 1
NY 36 7
OH 12 3
OK 1 0
OR 1 0
PA 36 7
SC 3 1
TN 10 4
TX 23 6
VA 8 2
WA 13 6
WI 4 1
WY 1 0

State Submitted Approved

Australia 2 0
Belgium 5 0
Brazil 1 0
Canada 9 1
Chile 6 0
Denmark 2 0
France 18 3
Germany 19 4
Greece 1 0
India 2 0
Italy 14 4
Korea 1 0
Mexico 1 0
Netherlands 9 5
Norway 1 0
Russia 1 0
Spain 11 1
Sweden 7 0
Switzerland 5 0
UK 39 1
USA 666 170
  
ESA Proposals 142 18

Country Submitted Approved

 Proposals by Country



    Member     Institution     Member     Institution

TAC Chair

Meg Urry Yale University
  
Solar System Panel
  
Michael A’Hearn Univ. of Maryland
John Clarke (Chair) Boston University
Alan Fitzsimmons Queens University Belfast
Amanda Hendrix Jet Propulsion Laboratory
Erich  Karkoschka Univ. of Arizona
Melissa McGrath Marshall Space Flight Center
Mark Showalter SETI Institute
John Spencer Southwest Research Inst., Boulder
David Tholen Univ. of Hawaii
Michael Wolff Space Science Institute
  
At Large Members
  
Jay Gallagher Univ. of Wisconsin
Rachel Webster Univ. of Melbourne
  
ExtraGalactic Panels
  
Gustavo Bruzual CIDA
Pepi Fabbiano Harvard-Smithsonian Center for Astrophysics
Martin Gaskell Univ. of Nebraska
Karl Gebhardt Univ. of Texas
Nicole Homeier The Johns Hopkins Univ.
Rob Kennicutt (Chair) Inst. of Astronomy , Univ. of Cambridge
Daniel Kunth Institute Astrophysique de Paris
Isaac Shlosman Univ. of Kentucky
Elana Terlevich INAOE, Puebla
Brent Tully Univ. of Hawaii
Jacqueline van Gorkom Columbia University
Mark Whittle Univ. of Virginia
Sara Beck Tel Aviv University
Greg Bothun Univ. of Oregon
Marcella Carollo Eidgenössische Technische Hochschule Zürich
Françoise Combes Observatoire de Paris
Mike Dopita Australian National Univ.
Rosa González Delgado Univ. of Granada
Christine Jones Harvard-Smithsonian Center for Astrophysics
Miriani Pastoriza UFRGS, Porto Alegre
Chris Reynolds Univ. of Maryland
Ricardo Schiavon Univ. of Virginia
Pieter van der Kruit (Chair) Kapteyn Instituut
Steve Zepf Michigan State Univ.
Lee Armus Infrared Processing and Analysis Center
Rennan Barkana Tel Aviv University
Zoltan Haiman Columbia University
Guinevere Kauffmann (Chair) Max-Planck-Institut für Astronomie, Garching
Jason Prochaska Univ. of California
Blair Savage Univ. of Wisconsin
Dave Turnshek Univ. of Pittsburgh
Mark Voit Michigan State Univ.
David Weinberg Ohio State University
Tereasa Brainerd Boston University
Xiaohui Fan Univ. of Arizona
Chris Fassnacht Univ. of California
Xavier Gorosabel IAA Granada
Patrick Petitjean Institut d’Astrophysique
Elena Pian Oss. Astron. Trieste
Gordon Richards Drexel University
Gordon Squires Spitzer Science Center
John Stocke (Chair) Univ. of Colorado
Nial Tanvir Inst. of Astronomy, Univ. of Cambridge
Renyue Cen Princeton Observatory

Hsiao-Wen Chen Univ. of Chicago
Ian Dell’Antonio Brown University
Mark Dickinson (Chair) National Optical Astronomy Observatory
Peter Eisenhardt Jet Propulsion Laboratory
Derek Fox Penn State
Michael Gregg Lawrence Livermore
Rafael Guzman Univ. of Florida
Jason Rhodes Jet Propulsion Laboratory
Peter Schneider Univ. of Bonn
Kris Stanek Ohio State University
  
Galactic Panel Members
  
Kazimierz Borkowski North Carolina State University
Jose Cernicharo CSIC, Spain
Paul Crowther University of Sheffield
Brad Hansen UCLA
Alex Heger Los Alamos
George Jacoby WIYN Observatory
Ed Robinson (Chair) Univ. of Texas
George Sonneborn NASA Goddard Space Flight Center
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W hen the Wide Field Channel (WFC) and High Resolution Channel (HRC) of the Advanced 
Camera for Surveys failed on January 27, 2007, the astronomical community was deprived 
of the most sensitive imaging devices available at optical and far-red wavelengths. Some 

121 general observer (GO) and 10 Cycle 15 snapshot (SNAP) programs were left in various stages of 
completion. These programs accounted for 1580 unexecuted orbits and ~1200 unexecuted snapshots.

We would like to recover as much science as possible from the orphaned ACS programs, and our 
expectation was that many science goals might still be achieved, in large part, with other Hubble 
instruments, particularly the Wide Field and Planetary Camera 2 (WFPC2) and, in fewer cases, 
the Near Infrared Camera and Multi-Object Spectrometer (NICMOS) and ACS Solar Blind Channel 
(SBC). Nevertheless, a direct transfer of programs from ACS to WFPC2 would entail addressing 
several important issues—lower performance (reduced angular resolution, decreased charge 
transfer efficiency), 2.5 times longer exposure times, and increased number of pointings to match 
areal coverage. A typical ACS program executed to a comparable level on WFPC2 would demand 
7.5 times more orbits. If applied to all Cycle 15 ACS programs, new programs in Cycle 16 would 
effectively be eliminated. Therefore, we constructed a review process that was designed to provide 
fair and objective program assessments, while taking due account of the logistical constraints.

The review process

In reviewing the Cycle 15 programs, the key question that needed to be addressed is “Can the 
science goals described in the original proposal, and sanctioned by the Cycle 15 TAC, be achieved 
using alternative Hubble instrumentation?” The process adopted was designed to answer that 
question. It combines procedures used to deal with failed observations on Hubble programs 
(Hubble observation problem reports) with procedures employed in reviewing Space Telescope 
Imaging Spectrograph programs after that instrument failed in August 2004. We distributed a 
description of the process to all ACS principal investigators (PIs) on January 31, 2007.

We gave a number of programs expedited reviews. We declared all Cycle 14 SNAP programs 
complete, as well as all programs that had acquired more than 90% of their observations.  We 
stripped ACS coordinated parallel observations from eight programs. The primary concern for the 
coordinated parallels was scheduling; substituting WFPC2 for ACS parallels would require a change 
in spacecraft orientation and a rework of  the long-range schedule. These summary decisions are 
subject to appeal, and indeed two proposals have since successfully presented a science case for 
substituting WFPC2 parallels without changing the orient requirements. 

We expedited reviews for several programs with time-critical observations required before 
the end of February. These included observations scheduled to coincide with the New Horizons 
encounter with Jupiter, coordinated Hubble and Chandra observations of the M87 jet, and imaging 
of variable objects, including Cepheids and V838 Mon. All of these programs were reviewed by the 
Telescope Time Review Board (TTRB) and re-scheduled as quickly as possible.

The remaining proposals were reviewed in a three-step process:

 1. Each proposal was given independent technical assessments by two members of the 
  Instruments Division. Those reviews considered how the science goals outlined in the original 
  proposal might be recovered using other Hubble instruments, and answered a standard set of 
  questions: Were the appropriate observing modes and filters available? Could the required 
  angular resolution and/or sensitivity be achieved? Would additional orbits be required?

 2. A separate panel of five institute scientists, chaired by Bob Williams, undertook a feasibility 
  assessment for all proposals. Based on the technical assessment and the availability of 
  sufficient resources, the panel recommended each program for either transfer or termination. 
  Those recommendations were communicated to the director, Matt Mountain, who informed 
  the PIs.

 3. If a program was rejected, we gave the PI the opportunity to submit an appeal via a standard 
  program change request. This option allowed for novel strategies to achieve the science 
  goals outlined in the original proposal. All such appeals were reviewed by the TTRB. 

Programs whose appeals were rejected by the TTRB were formally 
terminated. However, the timing of the ACS failure was such that we 
were unable to complete the review process before the Cycle 16 deadline. 

 ACS Cycle 14/15 
   Program Recovery
  N. Reid, inr@stsci.edu, K. Sembach, sembach@stsci.edu; R. Beaser, beaser@stsci.edu 

Continued
page 14
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ACS
from page 13

Consequently, PIs of terminated programs did not have the opportunity to submit revised programs 
for consideration by the Cycle 16 TAC. (This was not the case when STIS failed in Cycle 13.) We 
therefore provided affected PIs with the opportunity to submit proposals for director’s discretionary 
(DD) time. While restricted to the original ACS-based science, such proposals could present revised 
goals that are in better accord with the current suite of Hubble instruments. These new proposals 
were reviewed by panelists from the recent TAC, to place the proposed science in the broader 
context of the Cycle 16 science program. 

Results

The technical reviews for all programs were completed by March 1, and the feasibility reviews 
were completed by March 15. Including time-critical programs, 71 programs (69 GO and 2 SNAP) 
were recommended for transfer and 60 programs (52 GO and 8 SNAP) for termination. The TTRB 
has considered 34 appeals; 18 programs were accepted (16 GO and 2 SNAP) and 16 rejected. 
We have received seven DD proposals, which have been reviewed by members of the Cycle 16 
Time Assignment Committee; 2 proposals were accepted, one was accepted partially, and 4 were 
rejected.

The review process is now complete. In total, approximately 70% of the original ACS science 
program has been recovered by transferring observations to WFPC2, NICMOS or the ACS SBC. 

Grant information

Hubble grants are tied directly to the reduction and analysis of Hubble observations. 
Consequently, the ACS failure has impacted the funding level for some Cycle 14 and 15 programs, 
as ACS PIs have been informed by the Institute’s Grants Administration Office.

There has been no reduction in funding for programs that were transferred, or that were 85% 
complete at the time of termination. PIs with terminated programs between 75% and 85% complete 
have been asked to provide information on whether all the science goals can be achieved, and if the 
full level of funding is required. PIs of programs that acquired some data, but less than 75% of the 
observations, are being asked to submit a revised budget with a justification for the funding level. 
Finally, programs that acquired no data have been asked to return unexpended funding; they will not 
receive any additional funds. We recognize that these changes can have important consequences, 
and those considerations will be taken into account when revised budgets are reviewed by the 
financial review committee.  Ω

Logistics

In addition to the authors of this article, numerous Institute personnel were involved in the 
review and recovery of ACS programs, including:

INS coordination: 
Diane Karakla, Marco Sirianni, Linda Smith, Nolan Walborn 
INS technical reviews: 
John Biretta (WFPC2 performance) Tom Brown, Stefano Casertano, Marco Chiaberge, Andy 
Fruchter, Ron Gilliland, Dave Golimowski, Roland van der Marel, Andre Martel, Massimo Robberto, 
Marco Sirianni, Ed Smith, Linda Smith, Bill Sparks, Massimo Stiavelli, Nolan Walborn 
Feasibility panel: 
Harry Ferguson, Claus Leitherer, Knox Long, Eva Villaver, Bob Williams 
Scheduling: 
Dave Adler, Ian Jordan, Denise Taylor, Bill Workman 
Program coordinators: 
William Januszewski, Shelley Meyett, Beth Perriello, Tony Roman, Galina Soutchkova, Alison Vick 
Telescope time review board: 
Howard Bond, Stefano Casertano, Dave Soderblom, Linda Smith, Bill Sparks, Denise Taylor, Bill 
Workman, Duccio Macchetto, Kailash Sahu 
Grants: 
Dana Hairsine, Paula Sessa, Elyse Wagner 
(Rush) Phase II preparations: 
Anton Koekemoer and the NICMOS team, Keith Noll and the Hubble Heritage team



S ervicing Mission 4 (SM4) has three major goals to enhance and extend the Hubble science 
program. The first is to increase Hubble’s scientific capability by installing two advanced 
instruments: a new panchromatic camera, the Wide Field Camera 3 (WFC3); and an 

efficient ultraviolet spectrograph, the Cosmic Origins Spectrograph (COS). The second goal is to 
restore Hubble’s previous capabilities by repairing onboard instruments, which will ensure their 
complementary observations and synergisms with the new instruments. The third goal is to 
upgrade observatory systems—gyroscopes, batteries, a Fine Guidance Sensor (FGS), new thermal 
blankets—so that Hubble can last to 2013 or beyond. If these objectives are achieved, the shuttle 
astronauts will leave Hubble at the height of its powers—with six working scientific instruments 
and a new lease on life.

In addition to these improvements, astronauts will install a capture mechanism to aid in the de-
orbit of Hubble after the end of science operations. 

Immediately after the failure of the Advanced Camera for Surveys (ACS) in late January 2007, 
NASA began studying the feasibility of performing ACS repairs on SM4. Even with WFC3 installed, 
astronomers had been counting on the continuity of ACS’s unique scientific capabilities. As Ed 
Cheng reports in a companion article, the ACS repair concept is making good progress. Similar 
planning is underway for repairing the Space Telescope Imaging Spectrograph (STIS). NASA has 
not yet given the go-ahead to include either the ACS or the STIS repair in SM4, and the final 
decisions are not imminent. The technical hurdles are very high, of course, to ensure astronaut 
safety and a reasonable chance of success. In addition, the total time available during SM4 for 
extravehicular activities (EVAs) by astronauts is very limited. Therefore, it is by no means certain 
that any instrument repairs will ultimately be attempted.

For all servicing missions, contingency plans are developed in anticipation of any event that 
might lead to a shortened servicing schedule with fewer EVAs. Contingency plans take many 
factors into account, with astronaut safety being of prime importance. An important element in 
formulating the plans is a community-based assessment of the relative scientific priority of the 
science instruments.

At their April 2007 meeting, NASA asked the Space Telescope Users Committee (STUC) for 
advice on the relative scientific priorities of the tasks of repairing STIS and ACS during SM4. 
The STUC consulted with the Hubble user community on this issue, soliciting responses to this 
question: Which instrument, ACS or STIS, should have the higher priority for repair, based on 
scientific considerations?

The STUC responded to the Hubble project and the Institute director on May 15, 2007. The main 
points can be summarized as follows:

 • There is strong scientific support in the community for repairs to both instruments.
 • There was a modest majority in favor of STIS among the members of the community who replied 
  to the STUC request for input.
 • The STUC themselves had a slight majority in favor of ACS, but recognized that other consider-
  ations (technical factors, scheduling issues, cost) may play a greater role in deciding the 
  priorities in the final EVA schedule.

The full details, including the letter from the STUC, can be found at http://www.stsci.edu/
institute/stuc/apr07-presentations/.

COS & WFC3

COS has completed its second thermal vacuum (TV) testing at Goddard Space Flight Center, 
while the WFC3 is preparing to start its second TV in June. 

At the Institute, we continue to prepare for the installation of COS and WFC3. We expect to issue 
the Cycle 17 Call for Proposals in early December 2007, with a Phase I deadline of February 29, 
2008. With a September 2008 launch, Cycle 17 will include the new instruments, COS and WFC3, 
and the operating heritage instruments—Near Infrared Camera and Multi-Object Spectrometer 
(NICMOS), an FGS used for astrometry, as well as STIS and/or ACS if the repair of either or both 
is achieved on SM4. The time allocation panels and committee will meet in May 2008, and we 
expect to set the Phase II deadline at the beginning of July 2008. Following launch and orbital 
verification activities in the fall of 2008, we expect to start Cycle 17 scientific observations before 
the arrival of 2009.

http://www.nasa.gov/mission_pages/Hubble/servicing/index.html is the official NASA 
site for Hubble servicing missions.  Ω

Servicing Mission 4 Overview
   C. Blades, blades@stsci.edu 
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ACS Repair
E. Cheng, ec@conceptual-analytics.com   

A lmost immediately after the anomaly in the Advanced Camera for Surveys (ACS) occurred 
on January 27, 2007, the Hubble project assembled a team to examine the options for repair. 
Over the course of the following month, the ACS repair team worked in concert with the 

anomaly review board to discover the nature of the fault and developed some basic strategies for 
restoring ACS functionality. At the end of February, a specific option was chosen for further study, 
and a system concept review was conducted on March 28, 2007. This summer, the team is preparing 
the repair concept for the next Hubble servicing mission, and awaiting final approval from NASA 

Headquarters for implementation.
It is truly remarkable that a repair 

concept was conceived and developed in 
so short a time—even while the details 
of the fault and the exact status of the 
instrument were still being investigated. 
This accomplishment was facilitated 
by the repair team’s strategy to only 
pursue solutions that were reasonably 
independent of credible failure modes. In 
other words, the process concentrated 
on solutions that bypassed suspect 
subsystems and components.

The limited amount of time available 
for extravehicular activity (EVA) by 
astronauts has been another driver. While 
the failure(s) are likely confined to the 
ACS’s low-voltage power supply (LVPS), 
a direct repair of that subsystem—
removing the covers, replacing the failed 
unit, and restoring the covers—would 
require too much EVA time. Fortunately, 
there is another solution.

The selected repair concept replaces 
the CCD electronics box (CEB) in the ACS’s Wide Field Channel (WFC). The replacement CEB will be 
powered by a replacement LVPS, one completely independent of the failed unit. The replacement 
CEB will communicate with the WFC CCD—as well as with the rest of the instrument for command 
and data—via the edge connectors in the original CEB. The replacement LVPS draws power from 
the ACS primary power connectors, accessed via a splitter cable installed by the astronauts.

While the highest priority is restoring the WFC, the ACS repair concept also provides a path 
for restoring the High Resolution Channel (HRC). In this scenario, the repaired LVPS would provide 
power to the original power bus, accessed at the WFC CEB. The HRC CEB is wired in parallel with 
this power bus, which means that, in principle at least, it could be powered up and operated with 
power from the new LVPS. There is some risk that the fault(s) in the LVPS shorted the power 
harnesses, which would defeat restoring the HRC. There is also a possibility of increased noise in 
the HRC when operated in this mode. These issues are currently being studied by ground testing.

In summer 2007, the ACS repair team is working hard—preparing for reviews, detailing designs, 
prototyping, and proving concepts—to understand the feasibility of restoring the ACS for science. 
This understanding will inform a later decision by NASA Headquarters on whether or not to approve 
the ACS repair for execution on SM4.

Ed Cheng is the principal investigator for ACS repair.  Ω

Figure 1: Mechanical layout of the ACS repair concept.

Power Supply Module

ACS Primary 
Power Tap

CEB Replacement
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W
FC3 has been fully reassembled foll-
owing repairs and re-testing of various 
subsystems, including the filter comple-
ment and electrical components. The team 
has successfully conducted the first round 

of compatibility testing with the ground version of the 
Hubble electronics and computer systems. They have also 
performed the acoustical test. After a weeklong round of 
instrument optical alignment and calibration in ambient 
conditions in April, the team is set for a two-month period of 
thermal-vacuum (TV) testing that starts in June 2007. 

WFC3’s ambient testing resolved a variety of issues 
discovered during testing in 2004. The CCD cross-talk 
has been fully corrected. The optical ghosts found in 
various filters have been reduced. The CCD charge-injection 
capability, intended to mitigate charge-transfer inefficiencies 
due to radiation damage after several years on orbit, has 
now been successfully operated. Uniform illumination by the 
internal flat-field lamps has been verified.

Great progress has been made with the quality of the 
WFC3’s infrared detectors. Ball Aerospace has delivered the 

first detector with the Cd-Zn-Te substrate removed, an improvement that eliminates the risk of excess 
dark background from proton-induced glow in the substrate. The detector vendor (Teledyne, formerly 
Rockwell Scientific) has subsequently manufactured several additional devices with substantially 
improved quantum efficiency and dark current, resulting in outstanding performance for the infrared 
channel (see Figure 2). Ball Aerospace is in the process of packaging two of these parts, and the 
better one will be installed in the instrument in fall 2007, prior to the third TV test.  Ω

WFC3 Status
J. W. MacKenty, mackenty@stsci.edu
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Figure 1: Infrared focal plane mounted on its six-stage thermal electric cooler, 
prior to installation of the cold baffl e. Image courtesy of Ball Aerospace.

Figure 2: Quantum effi ciencies of the WFC3 infrared detector packages show recent 
improvements. The IR2 detector assembly [focal plane array (FPA) 64] contains old technology 
subject to substrate glow. IR1 (FPA129), IR3 (FPA150), and IR4 (FPA165) show the higher 
quantum effi ciency of the new technology. IR3 and IR4 also show considerably better dark current 
properties than IR1.
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A team of astronomers is releasing one of the largest panoramic images 
ever taken with Hubble’s cameras. It is a 50-light-year–wide view of 
the central region of the Carina Nebula, where a maelstrom of star 

birth—and death—is taking place.
Hubble’s view of the nebula shows star birth in a new level of detail. 

The fantasy-like landscape of the nebula is sculpted by the action of 
outflowing winds and scorching ultraviolet radiation from the monster 
stars that inhabit this inferno. In the process, these stars are shredding 
the surrounding material that is the last vestige of the giant cloud from 
which the stars were born.

The immense nebula contains at least a dozen brilliant stars that are 

roughly estimated to be at least 50 to 100 times the mass of our Sun. The 
most unique and opulent inhabitant is the star Eta Carinae, at far left. Eta 
Carinae is in the final stages of its brief and eruptive lifespan, as evidenced 
by two billowing lobes of gas and dust that presage its upcoming explosion 
as a titanic supernova.

The fireworks in the Carina region started 3 million years ago when the 
nebula’s first generation of newborn stars condensed and ignited in the 
middle of a huge cloud of cold molecular hydrogen. Radiation from these 
stars carved out an expanding bubble of hot gas. The island-like clumps of 
dark clouds scattered across the nebula are nodules of dust and gas that 
are resisting being eaten away by photoionization.



The hurricane blast of stellar winds and blistering ultraviolet radiation 
within the cavity is now compressing the surrounding walls of cold 
hydrogen. This is triggering a second stage of new star formation.

Our Sun and our solar system may have been born inside such a cosmic 
crucible 4.6 billion years ago. In looking at the Carina Nebula, we are seeing 
the genesis of star making as it commonly occurs along the dense spiral 
arms of a galaxy.

The immense nebula is an estimated 7,500 light-years away, in the 
southern constellation Carina the Keel (of the old southern constellation 
Argo Navis, the ship of Jason and the Argonauts, from Greek mythology).

     This image is a mosaic of the Carina Nebula assembled from 48 frames 
taken with Hubble Space Telescope’s Advanced Camera for Surveys. 
The Hubble images were taken in the light of neutral hydrogen. Color 
information was added with data taken at the Cerro Tololo Inter-American 
Observatory in Chile. Red corresponds to sulfur, green to hydrogen, and 
blue to oxygen emission.

Image Credit: NASA, ESA, N. Smith (University of California, Berkeley), 
and The Hubble Heritage Team (STScI/AURA)

CARINA Nebula
http://hubblesite.org/newscenter/archive/releases/2007/16



  20  

COS Status
T. Keyes, keyes@stsci.edu 

I
nstitute efforts are intensifying as we prepare to operate the Cosmic Origins Spectrograph 
(COS) in Cycle 17. The COS tools for estimating exposure times and evaluating the field-
of-view (FOV) for bright-object protection (BOP) are in their final testing and will soon be 
integrated into the Astronomer’s Proposal Tool (APT). The BOP tool will include an option to 
list GALEX targets present in the COS FOV, because the GALEX flux values are definitive for 

assessing a target’s safety.
Led by their principal investigator, Dr. James Green, over the next few months the COS science 

team will collaborate with the Institute to craft calibration and characterization programs for 
science verification after SM4. Meanwhile, we are improving COS science operations with new 
analysis of the data from the highly successful 2006 thermal vacuum testing. In particular, our 
evaluation of the calibration lamp sequences for the innovative and efficient TAGFLASH time-tag 
mode has prompted changes to instrument commanding that will improve data quality. TAGFLASH 
is the default observing mode for COS.

The Institute has developed a complete suite of programs to test the end-to-end performance 
of the ground systems for COS and WFC3 during the upcoming servicing mission ground test at 
Goddard Space Flight Center.

The Institute has also prepared a COS information brochure in PDF format on the Institute’s COS 
website. (http://www.stsci.edu/hst/cos/documents/COS_Brochure_18apr2007.pdf)  Ω

  Setting Hubble 
    Servicing Priorities
   D. Leckrone, david.leckrone@nasa.gov 

R ecently the Hubble program asked the Space Telescope Users’ Committee (STUC) to develop 
recommendations regarding the relative scientific priorities of the Cosmic Origins Spectrograph 
(COS) and Wide Field Camera 3, the two new instruments on the manifest for Servicing 

Mission 4. We also asked the STUC to weigh in on the relative scientific priorities of repairing the 
Space Telescope Imaging Spectrograph versus repairing the Advanced Camera for Surveys (ACS). In 
both cases, one is offered “Sophie’s Choice.” Consequently, I’m always reluctant to instigate such a 
discussion in the community. Each instrument or activity has its own strong constituency. Each surely 
has compelling scientific justification, otherwise it would not have been considered for flight in the 
first place. The prospect of starting an astronomical “civil war,” as the various advocates “duke it 
out,” is not pleasant, especially because these relative scientific priorities, thankfully, are unlikely to 
be invoked during the actual mission. Nevertheless, they are a necessary evil.

A common misconception among scientists during preparation for every servicing mission is that 
the relative scientific priorities dictate the sequence of tasks to be performed by the astronauts 
during their spacewalks (EVAs). The most important job is done first, the second most important 
done second, etc. Actually, this is true only to second or third order. From the viewpoint of Hubble 
servicing, the most precious expendable resource in orbit is the limited number of hours available 
for EVAs. Most missions are comprised of five EVAs pre-planned to be six hours in duration. It’s 
not unusual for an EVA to run longer if needed (and EVAs have run well over eight hours), but the 
absolute limit is set by consumables in an astronaut’s space suit—especially the LiOH used to 
scrub CO2 out of the oxygen the astronaut breathes. The physiology of each individual and the 
demands of different tasks cause a good bit of variability in the rate at which these consumables 
are depleted. Pre-flight planning must account for these variations and allow the crew to complete 
their tasks and to return to the airlock with margin to spare in their consumables—hence the six-
hour rule for planned EVA activities. One or two extra “unscheduled” EVAs are provided near the 
end of each mission to allow the astronauts to respond to problems that may arise, either problems 



with the equipment they have installed or problems in re-deploying Hubble. However, the content of 
these unscheduled EVAs cannot be pre-planned. They are there for use only for contingencies. 

The prime imperative in planning the schedule for Hubble servicing tasks is to package the 
content of the EVAs in the most efficient way possible, to maximize the chance that every task 
will get done. Planning and pre-mission training focuses on such minutia as the design of tools 
to simplify EVA tasks, ease of astronaut access to tools, the quickest path to the work site on 
Hubble, minimization of time-consuming telescope rotations and door openings, and the efficient 
choreography of the activities of the two EVA astronauts (one attached to the remote manipulator 
arm, one tethered as a “free floater”) so that they work together when needed, or work separately 
when parallel tasks are possible. As an example, in considering how we might approach the repair 
of ACS, we have sketched a plan where COS insertion and ACS repair are performed during the 
same EVA. The same set of doors in Hubble’s Aft Shroud and the same rotation angle of the 
telescope give access to both instruments. Scheduling both jobs on the same spacewalk avoids 
wasting time in multiple rotations and door openings. Mission EVA packaging efficiency usually 
trumps relative task priorities in laying out the timeline.

During Servicing Mission 1 in 1993, the highest-priority scientific task identified prior to the 
flight was insertion of the Wide Field and Planetary Camera 2 (WFPC2) with its corrective optics. 
However, WFPC2 insertion was executed according to plan during the third of five EVAs, following 
the gyro and solar array replacements. So, why set scientific priorities if the mission planners are 
just going to “ignore” them in laying out the EVA schedule? Actually, they are very important. Prior 
to every mission, Hubble managers, engineers, and scientists work hard to think of anything and 
everything that has a non-negligible probability of going wrong. For every anticipated contingency, 
detailed responses are planned and documented. Some contingencies could require a shortened 
mission. Suppose a problem arose after launch and the Space Shuttle Program told us that they 
would be able to execute only one EVA, or two, or three, instead of the originally planned five? Each 
of these scenarios must be thought through and pre-planned many months before the shuttle lifts 
off the pad. If we were given only one EVA day, what tasks would we ask the astronauts to do, and 
what tasks would we (painfully) have to give up? The same question applies to a two-, three-, or 
four-EVA contingency scenario.

So far, we’ve only had to invoke a contingency plan for a curtailed mission once, just prior 
to SM3A in late December 1999. NASA did not want a shuttle in orbit during the famous Y2K 
boundary. Consequently, we dropped a series of repairs of the spacecraft’s multi-layer thermal 
blankets shortly before launch and condensed the mission to three EVAs. This allowed Discovery to 
land prior to Y2K, with ample margin, on December 27, 1999.

A corollary to “Murphy’s Law” is that the contingency that arises during a servicing mission 
will be the one we didn’t plan for. That certainly happened during SM3B when John Grunsfeld’s 
spacesuit cooling system sprang a water leak, delaying by about two hours the start of the highly 
challenging EVA 3, with its change-out of Hubble’s power control unit and the associated powering 
down of the entire spacecraft. On hand during the crisis were engineers, scientists and managers 
at Johnson Space Center (JSC) and at Goddard, who had been trained during many grueling 
hours of mission simulations to work together as a team and to make good decisions. In real-time 
emergencies like this we are always cognizant of the mission priorities, and those are folded into 
the discussions of the mission management team, along with many other factors related to crew 
safety and spacecraft performance. 

The final list of mission priorities is formalized by NASA Headquarters several months prior 
to launch. However, preliminary prioritization begins well in advance of that time and becomes 
progressively firmer during the year leading up to the mission. A mature list of mission priorities is 
needed to inform the detailed planning of mission contingencies, astronaut training in the neutral 
buoyancy laboratory at JSC, and mission simulations involving the entire servicing team. Although 
it’s not easy to modify mission content in the final months prior to launch, we have enough 
flexibility to allow that in some circumstances. During SM3B in 2002, a replacement reaction wheel 
assembly (RWA) was added to the manifest only three months prior to the flight. By that time, the 
EVA efficiency had been so well optimized that a ~45 minute slot was found into which the RWA 
change-out would fit. Obviously, we try to avoid such last-minute changes to mission content. 

In the internal discussions and debates about mission priorities, the Hubble program seeks and 
values the input of the scientific community. The NASA Hubble program and project scientists 
and the director of the Institute, working with the STUC, are responsible for assuring that the 
community’s interests are well represented. During the missions, these same individuals are on 
duty in the customer support room at JSC, monitoring every moment of every EVA and assisting in 
the decision process as contingencies arise and mission re-planning becomes necessary. It is the 
current, painful discussions with the scientific community about relative scientific priorities that 
enable us to be effective members of the mission team.  Ω
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 Perspective from 
 NASA Headquarters
 J. Hayes, jhayes@nasa.gov  

W e have entered the budgeting season at NASA Headquarters, and are working on the 
Astrophysics Division’s submission to the President and Congress for fiscal 2009.

We have a new front office in the Science Mission Directorate and a new division 
director for astrophysics. Alan Stern is associate administrator for science, effective April 2. Colleen 
Hartman stays on as the deputy. John Mather joins us as the new chief scientist for the directorate, 
and has a number of assistants to help with our broad science portfolio. Yvonne Pendleton from 
Ames Research Center has come to help streamline and improve the research and analysis process, 
and Andrew Cheng from the Applied Physics Laboratory of the Johns Hopkins University now acts 
as the deputy chief scientist for space science. Paul Hertz continues in his role coordinating our 
solicitations—announcements of opportunity and NASA research announcements. Todd May from 
Marshal Space Flight Center comes to us as the new deputy for flight programs.

Focusing on the Astrophysics Division, Jon Morse is our new division director, effective April 2. 
Rick Howard returns to his role as the deputy of the division. 

To support the planned mid-September 2008 launch date, the Hubble Servicing Mission 4 
(SM4) activities continue to be the focus of a lot of hard work at Goddard Space Flight Center, 
the Institute, and NASA Headquarters. The summer months will be especially busy at the 
neutral buoyancy facility, where astronaut training continues. The Wide Field Camera 3 is being 
reintegrated and is undergoing thermal vacuum testing. Work continues on the possible on-orbit 
repair of the Advanced Camera for Surveys and the Space Telescope Imaging Spectrograph. 

We are just over a year from the SM4 launch. We have accomplished a lot, but there is still much 
to do. We here at Headquarters are gratified that a tremendously talented team is in place to get 
us to the launch pad at Cape Kennedy on time.  Ω

ACS Report
M. Sirianni, sirianni@stsci.edu

T he Advanced Camera for Surveys (ACS) is now only operating with the solar blind channel 
(SBC). The two CCD-based channels, the wide-field camera (WFC) and the high-resolution 
camera (HRC) are inoperable, due to a failure of the power supply for the side-two 
electronics that occurred on January 27, 2007.  In June 2006, the primary, side-one 

electronics suffered a short in the CCD electronics box, so there is no way to operate the CCD-
based channels. The side-one circuitry of the SBC has not been affected. 

We are working to improve the photometric correction for change transfer efficiency (CTE) 
losses and to fully characterize performance when operating on side two. The latter is needed for 
data acquired during the last six months of WFC operations.

Assuming the ACS WFC and HRC will be restored, we are planning the functional tests and 
calibrations that will be required before the ACS can resume science operations after the upcoming 
servicing mission. 

R. Gilliland and R. Bohlin have re-analyzed the pixel-to-pixel flat-field changes for the WFC 
(ACS ISR 07-01).  Between anneals, a population of pixels with lowered quantum efficiency (QE) 
develops, which is largely reset by the next anneal. The QE deficits are twice as large in the blue 
as in the red. The pixels with low QE recover 90% of their losses after a few monthly anneals, but 
never recover fully.

 J. Mack and collaborators provided new zero-points for the WFC under side-two operations (ISR 
07-02). Following the recovery of ACS in July 2006 by using side-2 electronics, the temperature 
of the WFC detector was lowered from –77°C to –80°C in order to mitigate CTE and hot pixels. A 
revised detector QE curve and a new set of photometric zero-points have now been computed for 



WFC observations obtained at the new operating temperature. These zero-points must be applied 
manually until the new QE curves are implemented in SYNPHOT.

 During Cycle 16, the SBC will account for about 12% of Hubble observing time, almost two 
times more than in previous cycles. We are collaborating with the Space Telescope–European 
Coordinating Facility to provide a general QE update and red-leak characterization of the SBC. We 
are updating the ACS data pipeline as we complete these analyses.

At the Institute, the ACS and WFPC2 teams in the instrument division have merged into a new ACS-WFPC2 
team (AWT), to share resources and expertise for the calibration challenges of both instruments.  Ω

For further information visit:

 ACS Web page: http://www.stsci.edu/hst/acs/
 ACS Bulletin Board: http://forums.stsci.edu/phpbb/viewforum.php?f=14
 WFPC2 Web page: http://www.stsci.edu/hst/wfpc2/
 WFPC2 Bulletin Board: http://forums.stsci.edu/phpbb/viewforum.php?f=20
 For any question about ACS or WFPC2 please consult the bulletin boards or send e-mail to 

help@stsci.edu.

T
he Wide Field and Planetary Camera 2 (WFPC2) was installed during the first servicing 
mission in December 1993, and continues to operate remarkably well, still producing 
first-rate science after more than 13 years in orbit. WFPC2 will serve as Hubble’s primary 
camera for visible imaging in Cycle 16, accounting for 40% of the time allocation. The 
newer Advanced Camera for Surveys (ACS) had performed this role, but after the failure 

of its CCD channels earlier this year, many ACS programs were reconfigured for the WFPC2. 
The single most important performance issue for WFPC2 is degraded charge-transfer efficiency 

(CTE) in the CCD detectors. This problem results from radiation damage accumulated over the 
instrument’s many years in space. Radiation damage creates charge-trapping sites within the 
CCDs, causing images to lose significant amounts of charge during readout. The amount of charge 
loss depends on many factors, including the brightness and size of the target, brightness of the 
sky (or other) background in the images, the distance on the detector from the target to the CCD 
readout amplifier, and the epoch of the data. Losses are modest for long exposures in broad filters 
having significant background light. For example, a faint star image (100 electrons or V ~ 27) in a 
600-second F606W exposure near the center of a CCD in mid-Cycle 16 will lose 15% to 20% of its 
counts during readout. The worst-case scenarios for CTE losses are faint point sources in images 
with very low background light located at high-Y coordinates on the CCDs. For example, a similar 
exposure of a faint stellar source (100 electrons) in the F656N filter near the top of a CCD (Y ~ 
800) might lose as much as 80% of its counts during readout. It is very important to be aware of 
potential CTE losses when planning observations and analyzing data.

CTE effects can be greatly reduced by properly planning the observations. If possible, targets 
should be placed near the CCD readout amplifier; this usually can be arranged for single targets or 
small numbers of targets. Pre-flashing with internal lamps can also reduce CTE losses, though the 
increased background noise will, in most cases, offset the benefits.

Most observers will need to correct for CTE losses during data analysis. Correction equations 
have been derived by several groups; details and various web tools for correction are available 
through the WFPC2 website. While the corrections were derived at earlier epochs, recent tests 
indicate they should still be valid during Cycle 16. CTE losses have increased roughly linearly with 
time while WFPC2 has been on-orbit.

The only other significant anomaly in WFPC2 is an instability in the WF4 CCD amplifier. However, 
with proper management of the camera temperature and new calibrations, we anticipate the 
WF4 anomaly will have little or no impact on science observations. In this anomaly, the gain of 
the WF4 CCD amplifier goes low and fluctuates over of tens of minutes. 
While the most obvious symptom is a reduction of the bias level in WF4, the 
photometry also “goes faint,” and horizontal streaks appear in the images. The 

Continued
page 24

WFPC2 Report
J. Biretta, biretta@stsci.edu
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WFPC2 Report
from page 23

anomaly is very sensitive to temperature, and by periodically lowering the operating temperature 
of WFPC2, we can minimize the anomaly and keep WF4 in a usable state. If the gain goes low 
enough, blank images can occur; several hundred blank images occurred in 2005, but there have 
been no further blank images since we began lowering the WFPC2 temperature in January 2006. 
The last temperature reduction was performed in March 2007, and the next one is expected in 
mid-August 2007. So far, the temperature reductions have been very successful and have kept 
WF4 operational, with the bias levels and photometry near normal. The temperature reductions 
do have some side effects—mainly that the relative positions of the four CCDs change by about 
0.01 arcsecond at each reduction; but this effect should impact only the most critical astrometric 
programs, and is easily corrected.

Our current plans are to automatically correct the photometric errors related to the WF4 
anomaly within the calibration pipeline. In the worst-case scenario of very low WF4 bias levels, 
the photometry can be as much as 30% low at A-to-D converter gain 7, and 60% low at gain 15. 
However, the gain error appears to be a unique function of the WF4 bias level and pixel value, 
and hence is readily corrected. A new version of the WFPC2 calibration software, CALWP2, with 
capabilities to correct the WF4 photometry, has already been installed in the calibration pipeline. 
The calibration tables needed to drive the corrections are being finalized, and should be released 
over the summer. Preliminary indications are that the corrections will be accurate to better than 
1% in most situations. Ultimately, images obtained through the Hubble archive will be automatically 
corrected for the WF4 bias and photometric errors.

The final problem related to the WF4 anomaly is the appearance of faint, horizontal, background 
streaking throughout images with about 1 DN peak-to-valley amplitude. Preliminary IRAF correction 
scripts, which will work well for images that are mostly “empty,” are available via the WFPC2 
website. Work is underway to develop a more robust correction, which might eventually be 
installed in the calibration pipeline. 

In summary, the primary issue for current WFPC2 observers will be CTE losses, which can 
usually be managed by careful observation planning and correction during data analyses. All other 
aspects of WFPC2 continue to perform extremely well.

Regarding data archive products, one difference between the ACS products and those for 
WFPC2 is that WFPC2 does not include a combined image product—neither so-called CRREJ 
(simple cosmic-ray rejection) nor Drizzling (alignment and stacking) products are automatically 
provided. However, the observer can easily perform these tasks.  We have recently released a 
series of cookbooks, which are available through the WFPC2 website, to aid observers in combining 
their images.

We anticipate that Cycle 16 will be the final cycle for which WFPC2 will be available; it is 
expected that WFPC2 will be replaced by WFC3 in September 2008 during Servicing Mission 4. 
In an effort to improve and finalize WFPC2 calibrations, we have undertaken a series of special 
closeout calibration observations, summarized as follows. 

CTE effects will be at their greatest levels during Cycle 16, and a program is underway to 
assess its effects as a function of target brightness, target size, and background light. CTE effects 
for extended targets have not been characterized in detail, and an extensive program is planned 
to measure these effects on galaxies, through observations of Abell 1795 and the Hubble Deep 
Field–North. New standard star observations will be made in all filters, including the specialized 
ramp filters and polarizer filters. Observations of several star clusters and late-type stars will 
also be made to improve photometric calibrations relative to ground-based telescopes and other 
Hubble instruments. Detailed measurements of red-leaks in blue and UV filters have not previously 
been made on-orbit, and are now planned. Improved measurements of geometric distortions are 
planned from the ultraviolet to the far red. In addition, various upgrades to the pipeline calibration 
are planned to improve the “ease of use” for future archival users (WF4 corrections, corrections 
for time-dependent ultraviolet throughput, estimates of CTE losses, etc.). Ultimately, we plan 
to perform a “final” re-processing of all the WFPC2 images and replace the current on-the-fly 
calibration system with a set of static products that are served out to Hubble archive requests.

Finally, we note the ACS and WFPC2 teams in the instrument division at STScI have merged 
into a new ACS-WFPC2 team, to share resources and expertise for the calibration challenges of 
both instruments.  Ω

For further information visit:

 WFPC2 Web page: http://www.stsci.edu/hst/wfpc2/
 WFPC2 Bulletin Board: http://forums.stsci.edu/phpbb/viewforum.php?f=20
 For any question about WFPC2 please consult the bulletin board or send e-mail to help@stsci.edu.



S
YNPHOT is the general-purpose package for synthetic photometry that is included in 
the IRAF STSDAS package. Several atlases of both observed and model spectra are 
available in FITS table format for use in SYNPHOT. These spectra have been in SYNPHOT for 
ten or more years, and are now quite dated. That fact—and awareness that the fourth-
generation instruments, the Cosmic Origins Spectrograph and the Wide Field Camera 3, 

are just around the corner—have led us to revisit the SYNPHOT database. We have concluded that 
Hubble science demands newer and better spectral catalogs, and we have begun work to achieve 
that objective.

With input from members 
of the community, an Institute 
working group has identified 
new spectra for the SYNPHOT 
database. We have updated doc-
umentation to reflect and explain 
the changes. In some cases, we 
have propagated the changes into 
the exposure time calculators 
(ETCs), to help general observers 
better prepare for their obser-
vations. All the changes will be 
in place and available to the 
community well before the new 
instruments are installed on the 
upcoming servicing mission. 
Documentation will be revised 
and updated as the new files are 
put in place.

The working group recom-
mended adding a subset of 
the currently available stellar 
spectral-energy distributions, 
stellar atlases, and catalogs to 
replace or supplement current 
offerings. The priority is new 
material to benefit a majority of 
users, rather than coverage of 
all possible types of objects and 
environments.

They also recommended flag-
ging older catalogs as obsolete, 
but keeping them available—with detailed information for users on the benefits of the newest 
spectral material. This will allow comparison checks between older and newer spectra.

The working group has also reviewed how spectra are offered for use in the ETCs. Based on their 
recommendations, the new spectra will be included in the ETC’s menus, and the pullout menus will 
report stellar type and provide information on temperature and gravity.

The upgrade of the SYNPHOT spectral catalogs is a work in progress. The table gives the currently 
available spectra, recommendations of the working group, and the planned libraries and catalogs 
of new spectra. 

The model spectra of Castelli and Kurucz (2003) and the observed spectra by Pickles (1998) are 
already in place. For detailed descriptions of those spectra, we refer the user to ftp://ftp.stsci.edu/
cdbs/cdbs2/grid/ck04models and ftp://ftp.stsci.edu/cdbs/cdbs2/grid/pickles, 
and the AA _ README files therein. 

Makeover of Spectral 
  Catalogs for SYNPHOT

F. Boffi, boffi@stsci.edu, R. Diaz-Miller, rmiller@stsci.edu, 
  V. Laidler, laidler@stsci.edu, & M. Sirianni, sirianni@stsci.edu
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Available spectra Recommendations New spectra

   Hubble calibration update, add cool --
         spectra stars 

 Kurucz 1993 replace with newer Castelli and
  models Kurucz 2003

 Bruzual eventually remove Pickles 1998

 Gunn & Stryker eventually remove ---
 1983

 Bruzual et al. eventually remove ---

 Jacoby, Hunter eventually remove ---
 & Christian 1984

 Bruzual & Charlot eventually remove links to GISSEL
 1995  and Starburst99
   web sites

 Kinney & Calzetti extend wavelength ---
  range

 Buser & Kurucz eventually remove ---
 1979

 AGN atlas update ---

 Galactic atlas update ---

 --- --- BASEL Library

 --- --- New Generation
   Spectral Library

Continued
page 26



Useful information can also be found in the SYNPHOT Data User’s Guide (http://www.stsci.edu/
hst/HST_overview/documents/synphot/hst_synphot_cover.html), which currently pertains 
only to the heritage catalogs, but will be updated in fall 2007 to include the newer spectra.

The new catalog database will be available for installation from the SYNPHOT webpage: http://
www.stsci.edu/resources/software_hardware/stsdas/synphot/, where the Pickles and 
Castelli and Kurucz spectra are already available.

We expect all changes to be in place, with all new spectra available, by fall 2007—with the 
possible exception of the New Generation Spectral Library. 

We invite the scientific community to propose further improvements of spectral catalogs for 
SYNPHOT.  Ω
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SYNPHOT

from page 25

Note:  The following references refer to atlases in the table; for more complete information about 
all atlases as listed in the table, please refer to Appendix A of the SYNPHOT Data User’s Guide. 
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Institute Educator 
Leads Workshop for 
British Queen 

Q ueen Elizabeth II learned about NASA education in May 
when she visited NASA’s Goddard Space Flight Center in 
Greenbelt, MD. Bonnie Eisenhamer, the Hubble Space Telescope 

Formal Education Manager at the Space Telescope Science Institute 
in Baltimore, MD, led an education workshop for local middle school 
students during the Queen’s Goddard visit. 

The Goddard Education Office asked Ms. Eisenhamer to develop and 
lead the workshop, called “Exploration: From Questions to Discoveries.” 
She was selected because of her expertise and background in developing 
Hubble Space Telescope education materials and workshops.

“This was an opportunity for the Queen and her husband, the Duke of 
Edinburgh, to see how NASA science is used to train the next generation of explorers,” Ms. Eisenhamer said.

The workshop activities explored how scientists use light to study the Earth and the universe. Students learned about light by participating 
at three learning stations in hands-on, inquiry-based activities by researching information to answer specific questions. The exploration 
questions were: “What is the relationship between light and exploration?”; “Why do we use light to study Earth?”; and “How is light used 
to explore the universe?” 

Each learning station offered students first-hand experience in learning how science, technology, engineering, and math (STEM) skills are 
needed to answer scientific questions and make new discoveries, Ms. Eisenhamer explained. Among NASA’s educational goals, she said, are 
translating science data into relevant, interactive education materials and activities that will inspire students to pursue careers in science, 
technology, engineering, and math.



T he Institute awarded 12 new Hubble Fellowships to begin in September 2007. The new 
Fellows and their host institutions are listed in the table.

Hubble Fellowships are awarded annually to outstanding young scientists engaged in 
theoretical, observational, or instrumental research related to the Hubble mission. The fellowships 
provide three years of salary and other support at U.S. host institutions of the Fellow’s choice 
(subject to a maximum of one or two new Hubble Fellows per institution per year). More 
information about the program, including a list of past Hubble Fellows, is available at www.stsci.
edu/institute/org/spd/hubble-fellowship/hubble-fellow-overview.

The selection committee, chaired by Rocky Kolb (Chicago), met at the Institute in January 
and selected the new Hubble Fellows from a pool of 195 applicants. The other members of the 
committee were Stefi Baum (RIT), Claire Chandler (NRAO), Daniel Eisenstein (Arizona), Sangeeta 
Malhotra (Arizona State), Ken Sembach (STScI), Frank Shu (UCSD), Linda Sparke (Wisconsin), Kris 
Stanek (Ohio State), and Michael Rauch (OCIW).

Hubble Fellows present the results of their research annually at a symposium at the Institute. This 
is also an opportunity for them to meet each other and the Institute staff involved with the program. 
This year, the symposium was held on April 2–4. The scientific program, abstracts, and webcasts 
of all the talks are available at www.stsci.edu/institute/conference/hubble_fellows.

We plan to select approximately 12 new Hubble Fellows next winter for positions to start in 
September 2008. Details of the application process will be announced on the Institute website this 
summer. Eligible candidates must have received a PhD in astronomy, astrophysics, or planetary 
science on or after January 1, 2005. There are no restrictions on country of origin or citizenship.

After five years as head of the Hubble Fellowship program, I have recently stepped aside, and 
am currently on sabbatical leave from the Institute. The program is now in the very capable hands 
of my successor, Ron Allen.  Ω

Hubble Fellowship Program
M. Fall, fall@stsci.edu
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New Fellow HF Host Institution

Sean Andrews SAO
Beth Biller Hawaii
Judd Bowman Caltech
Marusa Bradac UC Santa Barbara
David Kaplan MIT
Daniel Kasen UC Santa Cruz
Ivo Labbe Carnegie Obs
Mercedes Lopez-Morales Carnegie DTM
Jonathan Pritchard Harvard
Dominik Riechers Caltech
Alicia Soderberg Princeton
Jay Strader Harvard

2007 Hubble Fellows
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 Webb Passes Non-Advocate 
  Review of Technology
  P. Stockman, stockman@stsci.edu 

O n March 23, 2007, the non-advocate review team (NRT) reported to NASA Headquarters 
that its late-January review of technology for the James Webb Space Telescope had 
successfully met its objectives. Agreeing with the Webb project’s readiness assessment, 

the NRT found that nine of the ten key technologies now meet their performance goals in launch or 
flight-like conditions, as appropriate. The passing technologies are:

 • near-infrared detectors (Hg-Cd-Te);
 • cryogenic controllers and signal processors for the detectors;
 • mid-infrared detectors (Si-As);
 • microshutters for the Near-Infrared Spectrograph;
 • cryogenic heat switch;
 • sunshield membrane and coatings;
 • wavelength-sensing and control mechanisms and software;
 • primary mirror beryllium segments and mounts; and
 • cryogenic backplane structure.

The NRT had identified “residual risks” for some of the passed technologies, and these will be 
tracked and reported at future reviews.

The cryocooler for the Mid-Infrared Instrument (MIRI) is the only technology that the NRT 
found not to have met its goals, particularly its cooling performance and control of vibrations. 
Nevertheless, the NRT stated that “an [new] approach was identified and actions were taken to 
bring the MIRI cryocooler technology to TRL-6 maturity. This has been successfully completed.” 
(TRL-6, or technical readiness level 6, denotes that the technology has achieved the required 
performance in all relevant launch and space environments).

NASA Headquarters has accepted the NRT report, clearing the way for the NRT’s Preliminary 
Design Review of Webb in March 2008.  Ω

September Workshop

T his meeting, Astrophysics in the Next Decade: JWST and Concurrent Facilities, 
which is hosted by STScI and NASA/GSFC, will engage the broad science 
community in a discussion of science enabled by JWST and concurrent orbital 

and ground-based facilities. It will describe and stimulate work on the theoretical 
foundations for astrophysics in the next decade. During 2008, we will produce a 
reviewed and edited book containing a compilation of the talks and synopses of 
the discussion periods. We plan that this book will be written in a graduate level 
pedagogical fashion to yield a reference text of lasting value for astronomers who 
will be developing investigations for the JWST and its contemporary facilities.

For more information please visit:
http://www.stsci.edu/institute/conference/jwst2007/



T
he Institute has appointed Dr. Kathryn Flanagan as the James Webb Space Telescope 
mission head. Dr. Flanagan will be responsible for the development and operations of 
the Institute’s Webb Science and Operations Center. The largest space observatory ever 
developed, the Webb is scheduled for launch in June 2013.

Dr. Flanagan is currently principal research scientist at the Massachusetts Institute of 
Technology’s Kavli Institute for Astrophysics and Space Research.

Dr. Flanagan brings extensive experience in space mission development and instrument 
engineering to the Institute. She has worked on three NASA flight instruments, and was responsible 
for the ground calibration of the High Energy Transmission Gratings, one of the instruments onboard 
the Chandra X-ray Observatory. During her association with Chandra, she worked with Northrop 
Grumman Space Technology, NASA’s prime contractor building Webb. She is now leading a team 
developing new spectrometers for the Constellation-X mission, while continuing as an active 
member of the Chandra gratings team.

“JWST is a leap forward in our ability to study the universe. The mission is a challenge both 
scientifically and technically. I am very excited about the opportunity to lead the JWST Mission 
Office at STScI, as my background and involvement in NASA’s Great Observatories provides a 
bridge to a broader community.”

Dr. Flanagan has worked closely with NASA Headquarters and has co-chaired two NASA 
strategic-planning documents, the 2005 NASA roadmap for Universe Exploration and the 
2006 NASA Astrophysics Division Roadmap. In 2005, Dr. Flanagan also served on the science 
assessment team that reviewed and prioritized Webb’s science capabilities.

Dr. Flanagan joins the Institute in September.  Ω

Kathryn Flanagan is New 
Webb Mission Head

P. Stockman, stockman@stsci.edu
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Figure 1: Dr. Kathryn Flanagan, the new Webb Mission Head at STScI.
Image Credit: NASA, MIT Kavli Institute for Astrophysics and Space Research, and STScI



STELLAR FIREWORKS 
Are Ablaze in Galaxy NGC 4449
http://hubblesite.org/newscenter/archive/releases/2007/26/
Image Credit: NASA, ESA, A. Aloisi (STScI/ESA), and The Hubble Heritage (STScI/AURA)-ESA/Hubble Collaboration

H undreds of thousands of vibrant blue and red stars blaze in this image taken by NASA’s Hubble Space Telescope. Hot bluish-white clusters of massive 
stars are scattered throughout the galaxy, interspersed with numerous dustier, reddish regions of current star formation. Massive dark clouds of gas 
and dust are silhouetted against the starlight.

NGC 4449 has been forming stars for several billion years, but currently it is experiencing a star-formation event at a much higher rate than in the past. 
This unusually explosive and intense star-formation activity qualifies as a starburst. At the current rate, the gas supply that feeds the stellar production 
would only last for another billion years or so.

It’s likely that the current widespread starburst was triggered by interaction or merging with a smaller companion. NGC 4449 belongs to a group of galaxies 
in the constellation Canes Venatici. Astronomers think that NGC 4449’s star formation has been influenced by interactions with several of its neighbors. 



The Institute’s website is: http://www.stsci.edu
Assistance is available at help@stsci.edu or 800-544-8125. 
International callers can use 1-410-338-1082.

For current Hubble users, program information is available at:
http://presto.stsci.edu/public/propinfo.html.

The current members of the Space Telescope Users Committee (STUC) are:

Pat McCarthy (chair), Carnegie Observatories, pmc2@ociw.edu

The Space Telescope Science Institute Newsletter is edited by Robert 
Brown, rbrown@stsci.edu, who invites comments and suggestions.

Technical Lead: Christian Lallo, clallo@stsci.edu
Contents Manager: Sharon Toolan, toolan@stsci.edu
Design: Krista Wildt, wildt@stsci.edu

   
To record a change of address or to request receipt of the Newsletter, please 
send a message to address-change@stsci.edu.

T
he Space Telescope –European Coordinating Facility 
publishes a newsletter which, although aimed principally 
at European Space Telescope users, contains articles of 
general interest to the HST community. If you wish to 
be included in the mailing list, please contact the editor 

and state your affiliation and specific involvement in the Space 
Telescope Project.

Richard Hook (Editor)

Space Telescope –European Coordinating Facility
Karl Schwarzschild Str. 2
D-85748 Garching bei München
Germany
E-Mail: rhook@eso.org

         ST-ECF 
   Newsletter

Contact STScI: 
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David Koo, UCSC
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Hubble Photographs 
Grand Design Spiral 
Galaxy M81 

T he sharpest image ever taken of the large “grand design” spiral 
galaxy M81 was released at the American Astronomical Society 
Meeting in Honolulu, Hawaii. A spiral-shaped system of stars, 

dust, and gas clouds, the galaxy’s arms wind all the way down into 
the nucleus. Though the galaxy is located 11.6 million light-years 
away, the Hubble Space Telescope’s view is so sharp that it can 
resolve individual stars, along with open star clusters, globular star 
clusters, and even glowing regions of fluorescent gas. The Hubble 
data was taken with the Advanced Camera for Surveys in 2004 

through 2006. This color composite was assembled from images taken in blue, visible, and infrared light.

http://hubblesite.org/newscenter/archive/releases/2007/19/
 Image Credit: NASA, ESA, and The Hubble Heritage Team (STScI/AURA)
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