January 1998 - Volume 15, Number 1
V™| SPACE TELESCOPE SCIENCE INSTITUTE

Highlights of this issue:
» Cycle 7-NICMOS Accepted

Programs
— page 16
» Report of the Independent
Science Review
— page 22

» STScl Mourns Chris Skinner

— page 3
Cycle 7-NICMOS Proposal Augmentation
Brett S. Blacker and C. Megan Urry, STScl blacker@stsci.edu, cmu@stsci.edu
s you probably know by now, ¢ The notification for the Call for ESA Members as well as 5 SNAPshot
NICMOS is anticipated to Proposals was issued by postcard andproposals for 340 targets.
have a useful lifetime of email, with the documentation was Following the review, 75 GO
about 1.6 years, ~1/3 of the lifetime  posted on the STScl Web pages. proposals were awarded a total of 104{

expected prior to launch. An Indepen- Hardcopies were mailed to libraries  orbits and 8 SNAPshot programs were|
dent Science Review (ISR) committee and institutions only, to others it was given 473 targets. The approved

met in May, 1997, to develop recom- available upon request. programs are listed on page 16 in this
mendations on the appropriate * Proposers were required to submit Newsletteras well as posted on the
response to the shortened lifetime (seetheir proposals electronically; no paper‘Observing with HST” Web page

page 22). From their recommenda-  copies were accepted. In the precedindocated at:

tions, STScl proceeded with a plan  review, ~80% of the programs were  http://www.stsci.edu/observing/

which will allow us to recover most of submitted in this fully electronic observing.html.
the anticipated observing time: fashion. The Abstract and Exposure Catalogs
« Increase the allocation of observing -« In place of the traditional written for the approved Phase | proposals can

time for NICMOS to between 40 and feedback to proposers, we provided a be found on the “Proposing withST’
50% of the total HST observing time  Comments Table based directly on theweb page located at:
through December 1998, the assumedselection criteria described in the Call http://www.stsci.edu/observing/

end of useful NICMOS observations. for Proposals. This simple Table, proposing.html.
« Issue a special Call for NICMOS ~ which is similar to those used in some ~ As noted above, the Cycle 7-
proposals to augment the current Cyclether NASA reviews, focused the NICMOS Panels and TAC met during
7 program. panelists on the key issues, provided the week of October 5 - 10, at STScl.
« Allow for at least limited NICMOS  uniform feedback across all panels, ~ The 49 members who reviewed the
Camera 3 use, via special observing and reduced the level of effort by proposals among the seven sub-
campaigns if necessary. panelists and STScl staff, thus disciplinary panels, as well as the TAC
To meet the recommendations of theshortening the notification time by chair, Anneila Sargent of the California
ISR and to have ~10% of the new  several weeks. Institute of Technology, and the five
Cycle 7-NICMOS programs available 449 proposals were submitted for TAC at-large members, are listed

for scheduling in January of 1998, a  review, with requests for 6473 orbits ~ €lsewhere in thislewsletterAll of us
highly compressed proposal review  from 415 GO proposals, and for 3065 owe these scientists enormous
schedule was developed. The Cycle 7-targets from 34 SNAP proposals. For gratitude for participating in this
NICMOS Call for Proposals was comparison, in Cycle 7 (September ~ review and for recommending the
issued on July 9, 1997; the Phase |  1996), 388 NICMOS proposals were Cycle 7-NICMOS Augmentation
deadline was September 5, 1997; the submitted for review, with requests ~ Program to the STScl Director.

review panels and the TAC met the  totaling 7735 orbits from 362 GO The Science Program Selection
week of October 5 - 10, 1997; and the proposals and 3345 targets from 26 ~ Office is always interested in hearing
Phase | notifications occurred on SNAP proposals. In the present Cycle from the commun™:ity on ways to
October 23, 1997. 7-NICMOS, proposals were received improve the process. If you have any

To meet this ambitious schedule andfrom 17 countries and from 31 states thoughts or comments that you would
to continue our Phase | process as well as the District of Columbia and like to share, please send them to
improvement, several changes were Puerto Rico. 121 GO proposals spso@stsci.edu.

implemented, including: totaling 1873 orbits were submitted by
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in Cycle 7 before the cryogen is depleted, amounting to 1,041 additional orbits. At the same time, the Servicing Mission

Observatory Verification has also been completed, and the new instruments are now enabled for a broad range of
different observing modes. The Institute is working hard on the implementation of Cycles 6 and 7 programs, and recent weekly
schedules have shown NICMOS observations taking up over 50% of the available time, and STIS being scheduled more than
25% of the time, so we are already close to achieving the recommendations of the Independent Science Review in this regard.
TheHSTdata archive is growing rapidly with STIS and NICMOS data.

T he special TAC has now met and recommended the allocation of time for supplemental NICMOS programs for execution

Two important events have taken place related to the long-range futdgI.dfirst, the ultraviolet Cosmic Origins Spec-
trograph (COS), with Dr. James Green of the University of Colorado as PI, has been selected as the major new instrument to be
installed inHSTon the 2002 servicing mission, the final planned mission to service the telescope. Second, the Project has been
successful in obtaining NASA acceptance of a long-range planning budget which provides for cheaper (<25% of current costs)
operations oHSTuntil the year 2010, i.e., five years past its previous nominal end of mission date. The Institute is collaborating
with the Project on a study of hddSTmight be operated inexpensively in the era when the servicing missions are not the cost
drivers that they are presently.

Extended operation t1STfor a period of eight years without a servicing mission offers opportunities and it imposes certain
constraints which are important to understand. The Project is therefore requesting a $1&Ks@econd Decade’ which the
Institute will be conducting and which will address these issues with community input and involvement. The details of the study
are yet to be worked out and will be essential input for the formulatiBi$®bperations and the science program after the last
servicing mission and at a time when NGST and other Origins mission may also be operational.

HST Recent Release: M2-9 Planetary Nebula

M2-9 is a bipolar planetary nebula 2,100 light-years away in the constellation Ophiucus. This WFPC2 observation was made
August 2, 1997. Credits: Bruce Balick (University of Washington), Vincent Icke (Leiden University, The Netherlands), Garrelt
Mellema (Stockholm University), and NASA
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ChriStOpher J. Skinner at the Lawrence Livermore Laboratory level as well as professionally
in northern California, where he stayedthroughout the Institute.

riends and colleagues of Dr. for three years. There he was respon-  All through his professional career

Chris Skinner were shocked  Sible for operating and upgrading the Chris was prolific in publishing
Fand saddened by his sudden Berkcam 10-micron infrared camera.  scientific papers. These covered a large
death on October 21st 1997, while he At the same time he initiated many range of topics, and included infrared,
was visiting his parents home in successful new observing programmesoptical and radio observations, as well
Norfolk from his base at the Space ~ Which made use of this instrument on as theoretical radiative transfer
Telescope Science Institute. His death the telescopes on Mauna Kea, Hawaii.modelling of molecular lines and dust
at the tragically early age of 34 has cut emission continua. As a result Chris
short an outstanding career in has made an enduring contribution to
astrophysics. Chris had been recently our understanding of dust discs around
appointed to a Lectureship in Astro- main sequence stars; mass |oss;
physics in the University of Sheffield's molecules and dust in outflows from
Department of Physics and was due to evolved stars; and the origin of
take this appointment up in January planetary nebulae. A paper on the
1998. Chris had been a diabetic since bipolar Cygnus Egg Nebula which he
the age of two and it appears that it first-authored, and which appeared in
was a sudden worsening of this the journal Astronomy and Astrophys-
condition which caused his death. ics after his death, is representative of

Following his education in King's his strengths and creative abilities,

Lynn, Norfolk, Chris Skinner under- gathering a wide range of new
took a BSc Honors Degree in Physics observational data to which he applied
and Astronomy at University College sophisticated axisymmetric radiative
London (UCL), graduating in 1984. He transfer modelling and great physical
then stayed at UCL in order to insight to achieve an elegant new
undertake a PhD research project with synthesis for understanding this

the infrared astronomy group. There he complex system.
established his instrumentation skills Chris Skinner in a typical pose witha  Chris had a brilliant career in

and at the same time independently tsyhpalﬁiletrﬁ:rll:tbz(r)rﬁinr;l?h?s I\I,:,a;:)tllon. We  astronomy ahead of him. His untimely

embarked on a separate collaborative death is a major loss to astronomy.
project to analyze and model the However, his loss is a deeper one for
infrared spectra of cool star dust shellsAt the end of 1994 he took up his those who knew him personally. He
that had been obtained by the IRAS  position as an ESA staff member here always seemed to view life with
astronomical satellite. He quickly at the Space Telescope Science amusement and certainly lived it to the,
revealed himself to be a talented Institute, where he was part of the teanfull. His sense of the surreal was
theoretician and programmer. This responsible for the successful always evident — for instance, Uncle
unique combination of expertise in ~ commissioning of the infrared camera Billy's bar in Hilo was always his
both instrumentation and favorite place to repair after
in theoretical modelling an observing run on Mauna
was to feature strongly in . . Kea. Chris's interest in people
his subsequent suc_cessful e 26(:‘/71’;2?p Er 5]6 t‘z/ggﬁg’;' 1997, and in life was alsq evident.in
career as a professional the many and detailed emails
astronomer. that he sent to his friends and
Following his PhD in colleagues — he must have
Astrophysics in 1987 and a subsequenNICMOS, which was installed on the typed millions of words into this
postdoctoral appointment at UCL, Hubble Space Telescope by Shuttle medium over the years. Itis difficult to
Chris won an SERC personal Researchastronauts in February of 1997. come to terms with Chris's sudden loss.

Fellowship, which he elected to hold at Chris worked very long hours to
Jodrell Bank in 1990 and 1991. There characterize the properties of

he embarked in an energetic program NICMOS, helping to make it the

that made use of the MERLIN radio  success it has become, and contributed

interferometer. In addition, he essential intellectual input to under-
demonstrated how useful the Jodrell standing the instrument. In his time at
two-element Broad-Band radio STScl, Chris developed strong bonds

Interferometer (BBI) could be. At the with the others working around him,
end of 1991, Chris moved to a positionand his loss is felt at a deep personal 3
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An Amazing Summer
The OPO Amazing Space team

he Office of Public Outreach We selected 10 teachers (two use of appropriate colors, designs, and

conducted its second annual elementary school, four middle school,computer technology. It was an

Amazing Space workshop this and four high school) for the workshop enlightening process to watch people
summer, and it was indeed an amazingrom an impressive pool of applicants. from diverse backgrounds add their
experience for all of us involved in the Our 10 teachers came from Baltimore expertise to create one uniform
project. The Amazing Space workshopCity, five Maryland counties, and one science lesson.

is a five-week program whose goal is Virginia county. They were selected Research indicates that a good

to produce five online (K to 12) lesson/based on their curriculum developmentesson must be interactive and use real
activities that teach fundamental and team and World Wide Web data in order for it to work in the
scientific concepts usingSTdata to experience. classroom. An effective classroom

illustrate them. These lessons are All For One lesson must be modular so that a
intended for classroom use; therefore Through experience, we discovered harried teachgr can pick par.t of it to

the topics need to fit in with the SUbJeCtthat successful lesson design requires use. T.he act|V|t¥ also must fit the
matter that teachers normally present team of experts from several disci- established curriculum and conform to
to their students. We want to provide plines. Each team consisted of two education standards which the teachers
what teachers need, want, and will use must meet. We use a creative process

teachers, a Web programmer, a graphic

Hence, the lesson topics we choose fo%\rtist, a science advisor from the that incorporates these characteristics

the workshop address National scientific staff, and a member of OPO into our lesson/activities.

Standards and Benchmarks (gu@ellne%vho acted as facilitator and general  Evaluation —

th"?‘t schools f_OHO_W to te?Ch Certain osource. The teachers offered their A Critical Part of Our Process

skills a”q topics in certain grades). _experience in formulating lesson ideas ~ Since the end of the workshop, we
Anot_h(.er Important program elemgnt 'S based on their background in peda-  in OPO have been working to
prowdlr?g teacher§ Wth the ?Xpenencegogical principles. The scientists complete the programming and

OT Yvorkmg ata scientific institute, provided their expertise, thus guaran- graphics for the lessons. Once

giving them direct contact with teeing scientific accuracy. The graphic completed, the lessons will go through
resear.ch smentlst_s, and exposing themartists and the Web programmers a rigorous review by a panel consisting
to cut’Flng Edge smence..As _part of this provided their knowledge of page of a scientist and teachers, as well as
experience, five staff scientists gave layout, Web resource creation, and themembers of OPO's lesson evaluation
talks on recent science developments. continued page 5

A QU ick Tour Comets, Gravity, Action! Star Light, Star Bright

of the Lessons elementary school middle school

The path each team took This activity teaches the relationship ofLight is broken down into its compo-
was truly unique. Here is a brief mass and gravity. To learn the nents, both visible and invisible. A
description of each lesson. principles of escape velocity, students lesson highlight is the module that

toss projectiles into orbit to compare shows students how to look at a star
the gravitational fields of the Earth, a and tell something about its physical
comet, and Jupiter. Another module  characteristics - just like a scientist
has the students build a virtual comet does. The module explores the
by selecting ingredients such as relationship between color and
ammonia, dirt, methane, water, and  temperature. Students, for example,
sodium. The ingredients will determinetoast a robot and observe how its color
what the comet will look like. Some  changes. They also apply the informa-
comets, for example, will have an ion tion they learned about color and
tail; others won't. temperature to real images of clusters
of stars observed by th¢ST.
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Amazing Summer from page 4

team. The lessons are reviewed for
scientific accuracy, appropriate
pedagogical principles, and Web
design. After the initial panel review,
the lessons will be pilot-tested in local
classrooms, revised as necessary, and
then released on the Web. Once the
lessons are released, OPO will
continue to collect evaluation data via
the Web as well as through local
classroom observations. We estimate
that all of the lessons should be on the
Web site by the end

of November.

The 1997 Amazing Space Scientists

Alex Storrs
Comets, Gravity, Action!

Karen Schaefer
Planetary Nebulae

Anuradha Koratkar
Stars Light, Stars Bright

Dan Steinberg
No Escape: The Truth About Black Holes

Jeff Hayes & Terry Teays
How Far is Far? Determining Really Humongous Distances

If you'd like to get involved with the 1998 Amazing Space Workshop
as a science advisor, please let us know.

New Evaluation Prospects
In addition to the standard evalua-

of Chicago are discussing a possible

collaboration to study the long-term

included the possibility of using the
Amazing Space lessons as part of the

content provided to the teachers and  Visit the “Amazing Space” Web site located at:

students who will participate in this

study. The goal of this study is to learn /ttp://www.stsci.edu/pubinfo/amazing-space.htm/

more about the impact of technology in
the classroom and how to best design
Web-based science lessons to meet the
needs of teachers and students.

Join the Team

tion program, OPO and the University  You too can get involved in education! If your Web site contains information
related to one of our Amazing Space lessons, provide a link to that lesson. If y
are in contact with teachers through public talks, IDEAS grants, or in any othe
effects of using the Web as a teaching way, let them know about the Amazing Space Web site. When the lessons arg
and learning tool. The discussions haveosted on the Web site, please try them and let us know what you think.

Send your questions and/or comments to: amazing-space@stsci.edu

Death of the Red Giants:
Planetary Nebulae
middle school

This lesson uses exquistSTimages

of planetary nebulae as a tool to build
basic skills addressed in middle school,
such as sorting and organizing. Module
activities include: sorting various types
of nebulae by physical characteristics,
arranging them in an evolutionary
sequence, and coming up with names
for the strange-looking nebulae.

Some of the names they suggest will
be posted in the lesson, along with

the names of the students and

their schools.

How Far is Far? Measuring Really No Escape:
Humongous Distances The Truth About Black Holes
high school high school

This activity is designed for astronomy This lesson uses graphics af8T
and math classes. Students measure images to trick students into
distances by applying logarithms learning some physics. In one
(they’re actually useful!) as well as module the student calculates the
calculating the slope and intercept of aescape velocity for various objects
line. One module uses Cepheid and learns how to derive the
variable stars as distance indicators  equation. Another module asks the
and establishes the necessary numeri-question, How many teachers do
cal relationship to use periods to you have to stuff into a compact carn
determine distance. They then use thisuntil their combined gravity is so
relationship andiSTCepheid variable great that none of them can walk
data to calculate the distance to away?” This leads directly into the
clusters of galaxies. concept of black holes. Another
module, “Black Hole Safari,” will
use STIS data as they become
available. High school students will
be asked to explain the concept of &
black hole that a seventh grader
would understand.

ou

=




UV Spectroscopy with HST

James C. Green and Jon A. Morse, CU/CASA

Jjgreen@casa.colorado.edu, morsey@casa.colorado.edu
Cosmic Origins Spec

N trograph (COS) as a

replacement instrument for the fourth
HSTservicing mission in 2002. COS
will go into the bay currently occupied two-arcsecond diameter circular field
by COSTAR, which, after the 1999  stop located on thSTfocal surface
servicing mission, will no longer be in near the point of maximum encircled
use. energy. There is ONE reflection

ASA recently selected the ently simple spectrograph design (see
Figure 1). The primary channel of
COS employs a large entrance

aperture, concave diffraction gratings,
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The Cosmic Origins Sﬁectrograph (COS): High-Sensitivity

detector is a windowless
microchannel-plate array, with an
opague Csl photocathode, and a double
delay-line readout that has been

and a curved detector. The aperture is adapted from thEUSEmission.

COS will build on the legacies of
CopernicusJUE, GHRS, FOS, STIS,
and in the futurei-USE giving HST
the greatest possible grasp of faint UV

COS is a high-throughput ultraviolet between the aperture and the detector.targets, a capability perhaps not

(UV) spectrograph that is optimized to The grating has an aspheric concave

available from future space-based

observe faint point sources. COS will surface figure specified to compensateobservatories for decades. COS will

be, by a large factor, the most sensitivefor spherical aberration. Holographi-
UV spectrograph ever flown aboard  cally-generated grooves provide

complement and extend the suite of
HSTinstruments, ensuring that, as

HST. It will bring the diagnostic power dispersion and correct the astigmatismrecommended in theHST& Beyond”

of UV spectroscopy to bear on such lon-etching creates a blaze that
fundamental issues as the ionization optimizes the efficiency over a narrow
and baryon content of the intergalactic range of wavelengths. Two gratings,

report, Hubble maintains a powerful
UV spectroscopic capability from 2002
until the end of its mission. Combining

medium and the origin of large-scale High Dispersion Channels 1 and 2, arethe large entrance aperture with high-

structure in the Universe; the ages,  used to cover the 1150 to 1775 A
dynamics, and chemical enrichment ofregion at high resolutiorR(= 20,000
galaxies; and stellar and planetary to 24,000). Each high-dispersion
origins. These science programs grating covers roughly 300 A in one
require having the capability to obtain exposure. A third grating, the High
moderate resolutiorR(> 20,000) Sensitivity Channel, covers the entire
spectroscopic observations of faint UV 1230 to 2050 A region at lower
sources, such as distant quasars. resolution R = 2500 - 3500). The three
We achieve high sensitivity in the  gratings are mounted on a rotating
UV by minimizing the number of mechanism, similar in concept and
reflections, which leads to an inher-  function to the GHRS carrousel. The

DDLU Dector

Calibration Lamps
Target Acquisition Detecior

AN I
S Optical Axis k
Sta. 198 44 Grating

Figure 1: Schematic of the COS primary channel (as proposed). Light is
received from the HST OTA through a 2-arcsecond round aperture, is

efficiency first-order gratings and a
windowless detector, the primary
channel of COS achieves effective
areas about 18 times higher than STIS
modes of comparable spectral
resolution (Figure 2).

The science drivers for COS include
problems of fundamental importance
in astrophysics and cosmology which
require the moderate resolution and
high throughput of COS, and four
unique capabilities dfiIST. access to
ultraviolet wavelengths, large
collecting area, precise pointing
stability, and excellent image quality.
Below we describe several scientific
issues that COS observations will
address.

Models for the formation of large-
scale structure and the reionization of
the IGM will be constrained by
observing distant quasars to measure
the He Il Gunn-Peterson effect, the
structure of the Lyman-alpha forest,
and the D/H ratio in primordial clouds.
COS will be capable of obtaining
moderate-resolution UV spectra of
hundreds more quasars and AGNs than
existing UV instruments. The COS
database of absorption-line systems

dispersed by a concave diffraction grating, and finally is recorded on a curved Will have high enough spectral

double delay-line MCP detector adapted from the FUSE mission.

resolution and adequate S/N to
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COS, STIS Effective Areas
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Figure 2: Effective area curves (including slit losses) for the spectroscopic

modes of the primary channel of COS.

Curves for STIS modes of similar

spectral resolution are shown for comparison.

determine accurate column densities, spectra will constrain galaxy evolution wide astronomical community.

abundances, and kinematics of

intergalactic matter at epochs when thenetal-enriched gas through time. COSevaluate extending the wavelength

models by mapping the production of

first galaxies were formed and the first will also observe nearby starbursting

heavy elements were synthesized.
COS will be used to determine

systems over a range of metallicity.
These spectra will be used to model

abundances and kinematics of hot gasthe chemical enrichment of the

in galaxy halos, the impact of violent

interstellar medium, and as templates

starbursts and supernovae on interstelfor deriving the properties of high-z
lar and intergalactic environments, andgalaxies. COS UV spectra of horizon-

the ages of globular clusters. The

tal-branch stars in globular clusters

numerous quasar sight-lines accessiblavill allow significant refinement of

to COS will intersect hot galaxy halos
over a large redshift range. COS

globular cluster age estimates. which
may help to reconcile the ages of the

oldest stars in galaxies with the age of
the Universe derived from recent
measurements of the Hubble constant
and closure parameter.

The origins of stellar and planetary
systems will be investigated by
studying the physical processes and
chemical abundances in the cold ISM.
For the first time in the UV, COS will
observe sight-lines toward hot,
embedded stars that will probe dense,
molecular regions where the star
formation process begins. COS data
will also provide clues to the condi-
tions and composition of the outer
solar nebula. The high sensitivity of
COS will allow an order of magnitude
more background stars to be observed
in stellar occultation studies of
planetary and cometary atmospheres.
COS will break new ground with direct
moderate-resolution UV observations
of Pluto and Triton that will be used to
detect fluorescence emission from
volatile gases as these bodies both
undergo rare seasonal changes during
the first decade of the next century.

COS will be used to observe very
faint targets, taking full advantage of
HSTcapabilities (large aperture, UV
coatings, excellent pointing and image
quality). COS is optimized to observe
faint UV sources with spectral
resolution high enough to determine
the physical conditions in a broad
range of astrophysical environments.
Its design meets programmatic
requirements for reliability and
redundancy, and its simplicity and
efficient operation ensure a high
science return. With these capabilities,
we anticipate a high degree of interest
in using COS throughout the world-

NASA has asked the COS team to

coverage of COS to include the 1800
to 3200 Angstrom region by adding a
secondary channel. This channel is
partially to back up the STIS near-UV
spectroscopic modes and also to
restore the capability to observe faint
targets that has been mitigated by the
high background of the STIS near-UV
MAMA. Our preliminary design for
continued page 21




The Starburst Dwarf
Galaxy NGC 5253.

Daniela Calzetti, STScl, and
Gerhardt R. Meurer, JHU
calzetti@stsci.edu,
meurer@pha.jhu.edu

arbursts are galaxies undergo-

ing a major star formation

massive, ionizing stars, starbursts
typically have optical-infrared spectra
which are dominated by the emission

lines of the ionized gas. Their spectra

distributions can be both bright in the

ultraviolet (UV) and in the far infrared:

the far infrared (FIR) radiation is
emitted by the dust heated by the
massive stars which are also respon-
sible for the UV radiation.

Starburst galaxies occupy an
important niche in the framework of
galaxy evolution, as they are the

primary site of massive star formation.

A significant fraction of the star
formation in the local Universe

from our own Galaxy (Sandage et al.
1994). A burst of star formation is
currently taking place in the central
~20 arcsec region of this otherwise
quiescent galaxy. WFPC2 imaged/in
I, Ha, and H3 of NGC 5253 were
obtained in May 1996, and supple-
mented with archival UV images
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of visual extinction. Without proper
correction for dust reddening, the
stellar continuum colors of this
cluster would yield an age of about
10 Myr, in sharp contrast with the
intense K emission. Dust
obscuration is patchy in NGC 5253,
implying that while some massive

ormat centered at 2600 A, in order to create #tars are embedded in dust, others
event, generally in their central \j\/ ptical baseline. The purpose was succeeded in blowing holes in the
region. Since they are producing manyy, gt gy the recent star formation

history of the starburst while disentan-

dust blanket and can now shine
through them. The net result is that

gling the ages of the stellar population this galaxy is both UV-bright and

from the effects of dust reddening

FIR-bright (as many other

(Calzetti et al. 1997). At the distance ofstarbursts are). In particular, very
the galaxy, one WF pixel corresponds Yyoung stellar clusters, with ages

to 2 pc, a scale comparable with the

around 2 to 3 Myr and below, tend

typical size of stellar clusters (van den to be still inside the dusty parent

Bergh, Morbey & Pazder 1991). The
left panel of Figure 1 shows the inner

cloud, while older clusters have
emerged from it and are generally

30 x 30 arcsec of the galaxy as seen inJV-bright. In summary, dust

the UV filter, while the right panel
shows the same region in thélter.
The relative brightness of the various
features (stars, clusters) is clearly
different between the two bands,

showing the combined effects of dust,

obscures from view the youngest
bursting regions, while evolved
regions suffer from moderate
(though still non-negligible)
extinction.

The peak of current star

appears to occur in such high'intenSityreddening‘ and aging (thus reddening formation is located almost in the
episodes (Heckman 1997); starbursts too) of the stellar population. The

are relevant for understanding the
cosmic star-formation and metal-
enrichment histories (Madau et al.

1996), the nature of the high-redshifts

galaxies (Steidel et al. 1996;
Giavalisco, Steidel & Macchetto

morphology of the ionized gas is
shown in Figure 2.

center of the galaxy and occupies a
region only about 6 arcsec in size;
the center of the peak region

The ionized gas emission is a tracer coincides with the position of the

of the current star formation
(Kennicutt 1983), while the UV
emission at 2600 A traces the star

youngest cluster and the stellar
population in the entire region is
less than 10 Myr old. Here the star

1996), and of the faint blue galaxies at o ation integrated over the last few formation density is compatible

intermediate redshifts. However, a

hundred Myr, as stars as old as 100

with the maximum value derived

number of questions on the starburst's Myr (Leitherer & Heckman 1995) still by Meurer et al. (1997). The star
contribute significantly to the emission formation peak is embedded in a

fundamental physics and evolution

remain unanswered. To mention a few:

in this band. Longer wavelengths

100 to 200 Myr old stellar

How long does a starburst last (Calzett ;e progressively longer age rangesPopulation which occupies a region

1997)? What is the star formation
history of a burst, and what type of

for the stellar population (Gallagher,
Hunter & Tutukov 1984). However,

stellar population is left behind? What dust obscuration can artificially

is the role of dust in determining the
starburst’s morphology (Calzetti,
Kinney, & Storchi-Bergmann 1994)?

about 20 arcsec across. In this
region, star formation is proceeding
at a slower pace; its rate is between

increase the age of a stellar population1% and 10% of the average of the

by making it appear redder.
In the case of NGC 5253, dust

peak region. The picture of the star
formation history which emerges

To answer these questions, we WM 10 o yyening was disentangled from the from the starburst in the galaxy

: ages of the stellar populations by usinggfter the effects of dust are removed
stellar populations, ages, dust content, Ho/HB map as a measure for dust. iS @ complex one. The galaxy has

the nearest starbursts, to map their

and, ultimately, to disentangle their
spatial and temporal evolution.

The dwarf galaxy NGC 5253 is an
ideal laboratory for such study. This
galaxy is located in the Centaurus
Group, at a distance of only 4.1 Mpc

For instance, the youngest stellar
cluster in the center of the galaxy (a
Super-Star-Cluster candidate 2 Myr
old, Calzetti et al. 1997) is embedded

undergone more or less continuous
star formation over the last ~100 to
500 Myr, punctuated by tremen-

dous episodes of enhanced activity

in a dust cloud of at least 9 magnitudes?s clusters form. We are fortunate
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to have caught NGC 5253 in the
middle of such an episode; indeed, we
are witnessing the earliest stages of
evolution of of a stellar cluster in the
center of the galaxy.

-
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Instrument News

Near-Infrared Camera and Multi-Object
Spectrometer

Alex Storrs storrs@stsci.edu

bservations with the Near Infrared Camera and Multi-

Object Spectrometer are settling into something

resembling a routine. Data are being taken at a very
high rate, with NICMOS observations currently occupying abou
half of HSTs schedule. The instrument continues to perform
well, with cameras 1 and 2 (narrow- and medium-field, respec-
tively) in good focus and camera 3 moving slowly towards the
focus range.

Some highlights of the past couple of months include the
observation of what may be the brightest star in our galaxy. Th
star is so big that it would fill the Earth's orbit were it at the
center of our Solar System. It is so bright that it is blowing off it
outer layer, which shrouds the star from direct observation at
visible and ultraviolet wavelengths. It is necessary to go to the
infrared to get a good look at this giant.

Nearer to home, the planets Uranus and Jupiter are featured
recent NICMOS observations. NICMOS is important for this
type of observation because of the trace amounts of methane
(CHA4) in the atmospheres of these gas giants. In the visible
spectral regions accessible to the oth8i instruments, the
methane bands are fairly weak, but bands beyond 1 micron in
wavelength are much stronger. This allows the observation of
clouds much higher in the planet's atmosphere; light is absorbé
in a much shorter path than for the weaker bands, so only the
highest clouds stand out in these images. Indeed, the images
Uranus show the highest contrast seen since the Voyager flyby

1987. The images show the rings around these planets as well.

Normally these faint rings are swamped by light from the plane
but when most of the light from the planet is absorbed by the
methane in its atmosphere, the rings (which reflect the Sun's li
without absorbing it) come shining through. In the same way,
faint inner satellites of Uranus are easily seen in these images
To overcome the effects of camera 3 being out of ideal focus
"campaign" of NIC3 observations withSTs focus altered is
planned for the end of January 1998. H&T secondary will be
moved to compensate for the motion of the NICMOS camera 3
detector caused by the expansion of the solid nitrogen (which
cools the detector). The other NICMOS cameras, as well as th
otherHSTinstruments, will be out of focus during these
observations, but some data will be taken in parallel nonethele
to monitor the thermal background. The final versions of the
programs for this campaign have now been received at STScl|
Phase 2 submissions for successful Cycle 7-NICMOS
proposals have been received as well; these are expected to b

present operating configuration. These programs should enabl
HSTto continue operating with about half of its observations
devoted to NICMOS up to the time the cryogen is exhausted

=3

1999).

An updated version of the NICMOS pipeline has been
installed recently, which improves the cosmic ray rejection and
takes care of a variety of other minor problems. In addition, we|
are continuing to upgrade the calibration reference files used b

n

WFPC2

John Biretta biretta@stsci.edu
FPC2 continues to operate very smoothly. Since
n WWFPCZ has now been on-orbit for four years, it is
interesting to consider whether there have been an
long-term changes in the instrument. Below we describe two
studies which show that the long-term photometry and bias
jumps appear stable. In the future we plan studies of the
astrometry, flat field, and CTE long-term stability.
Photometric monitoring observations are taken monthly with
»d WFPC2 on the star GRW+70D5824. Based on these data, the
possibility of a small increase (1 to 2%) in the throughput of the
of F814W filter was noticed last year, and mentioned in the
in Instrument Science Report WFPC2 97-01. Now that additional
data are available, it is apparent that other filters show a simila
effect, and that the change occurs as a sudden jump in Februa
1995. The jump is simultaneous with a change in the exposure
ghttimes for the standard star observations (increased by a factor
1.4 to 4 for the different filters). Hence, it is likely that the
discontinuity is related to the well-known long vs. short exposu
, aanomaly and/or charge transfer efficiency (CTE) problem.
Apparently the throughput itself is highly stable; the throughput
before and after Feb. 1995 is constant to better than 1%. An
extensive set of new observations was recently made to better|
quantify the long vs. short and CTE effects for WFPC2; this arg
is our highest priority for future study. O'Dea and McMaster
recently looked for long-term trends in the bias jumps. These
ks jumps are small changes in the background level of images wh
are caused by spurious electronic signals during readout of the
CCDs; they are usually correctable during data analysis. Interg
in this subject was generated by a recent image showing an
unusual series of strong bias jumps. They examined all dark

t,

11%)

D

the last General Observer programs for NICMOS under the

calibration frames obtained between early 1994 and the prese

the pipeline as on-orbit calibration observations proceed apace.

(currently, this is expected to be in late January or early February
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as these provide a long-term series of images with uniform
properties. They found no significant evidence for any long-ter
change in either the frequency of the jumps, their mean / medi
amplitude, or in the dispersion of their amplitudes. Apparently
while the jumps are sporadic in nature, their long-term properti
are stable.

Fine Guidance Sensors
Ed Nelan, STScl nelan@stsci.edu

FGS3

GS3 continues to perform nominally. Astrometric

observations for Cycles 6 and 7 GO proposals are being

executed in a timely fashion. This includes TRANSFER
function observations of close binary systems to determine
relative orbits and POSITION mode observations of astrometri
objects to determine the parallax and proper motions of those

and as an astrometer to observe the occultation of a bright stal
Triton, thereby providing the GO with both a light curve and the
motion of Triton relative to the star.

The FGS3 calibration program is well underway. To date for
Cycle 7, three calibration TRANSFER function observations of
blue B-V < 0) stars have been completed, two of which appear
be single stars and therefore good candidates for the calibratio|
reference library. (In the past, we had been frustrated to find th
blue calibration stars, which on the basis of ground-based
observations had been expected to be single, were actually
resolved by FGS3 to be binaries and therefore not usable as
reference objects). In addition to the blue star calibrations, a re
calibration star has been observed, leaving five more TRANS-
FER function color calibration observations remaining in Cycle
7. Temporal monitoring of FGS3's interferometric fringes (S-
curves) is continuing. To date three observations of a standard
star have been made since April 1997, with the next due in mid
January 1998. Thus far the S-curves are found to be stable to
within about 2%.

Recently a special calibration test in TRANSFER mode was
completed in both FGS3 and FGS1r. This test observed a knov
binary system at severdiSTorientations. As the telescope was
rolled with respect to the position angle of the components of tl
binary system, the apparent angular separation between the
components was measured. As anticipated (on the basis of pa
GO observations), the apparent separation changed as a funct
of HSTroll angle at the level of 2 to 3 percent. The effect, found
to be present in both FGS3 and FGS1r, is thought to be due to
small (~1%) rotation error of the Koesters prisms along each o
the interferometer’s axis with respect to the polarizing beam

Instrument News

targets. Recently the instrument was used as both a photometér instrument appeared to stabilize to about the 5% level. Once 2

splitter within the FGS. The results of this test will allow STScl
to calculate this rotation error and correct for it in the analysis ¢
FGS astrometry data.

Other calibrations performed in FGS3 include an absolute
plate scale measurement and the continued periodic observatipns
of a standard astrometric field in POSITION mode to monitor the
status of the relative plate scale and the optical distortion
calibration. The data from these tests are used to maintain the
FGS POSITION mode calibration database.

FGS1r

=

n

eS

The modulation and morphology of FGS1r’s interferometric
fringes continue to be monitored to determine when the instru-
ment has sufficiently stabilized (outgassed) so that it can be
considered for use as a science instrument. During its first 4
months in orbit, FGS1r performed well for guiding the telescop
but its S-curve characteristics were far to variable for scientific
applications. During its 5th and 6th months, however, the

4%

Do
bystability has been achieved, the S-curves can be re-optimized py
adjusting the articulating fold-flat #3 mirror (as was done
immediately following deployment in the second servicing
mission). At that point STScl will assess the scientific capabili-
ties of FGS1r and most likely calibrate it for Cycle 8 GO scienc
to anywhere in thi&Newsletter
n
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Instrument News

Space Telescope Imaging Spectrograph

Stefi Baum sbaum@stsci.edu

WSTIS GO and GTO science era began in earnest in
early October, with STIS observing for roughly 25%

of the external orbits. STIS has been obtaining richly diverse

science data, including high quality UV images and spectra of

ith STIS fully operational for all Cycle 7 Science, the

planets and their satellites, CCD long slit spectra of galaxy nucle

in both normal and active galaxies, MAMA first order spectra o
quasars and their absorption systems, and echelle observation
probing the interstellar medium, to name just a few. Meanwhile,
the STIS Archival Pure Parallel program continues to populate
the public archives with slitless G750L spectra and deep STIS
CCD images, useful for both Extragalactic galaxy evolution and
weak lensing studies as well as Galactic work probing stellar
populations. The early checkout orbits of the HDF-South field

n

characterization and calibration of the echelle modes, with
updates we hope in April to the calibration files, and thereafter
the first-order medium resolution ('"M’) modes, with updates the
hoped for by early summer.

We are also hard at work on modifications to the calstis
software to accommodate what we have been learning through
our calibration analyses, and to correct bugs in a timely manne
as they are identified. We expect a major update to the calstis
software by early 1998 accompanying the first-order mode
calibration. At that time the pipeline will begin automatically
extracting one-dimensional spectra for long-slit data, in additio
to producing the two-dimensional rectified spectrum it provides
now. Plans for calstis enhancements and known bugs are
regularly posted to the Pipeline pages of the STIS Instrument

(this will be described in the next Newsletter) were executed, and WWW site and we point interested readers there for more detg

STIS obtained a one-orbit CCD clear image of the field centere
on the quasar, as well as a one-orbit spectrum of the quasar w

d If you are working with STIS data, don't forget to get a copy of
th Version 3.0 of the STIS Data Handbook, which includes

G230L and G430L. Our reductions of this data have been posted substantial sections on STIS data, their calibration and analysi

to the WWW. Have a look!
Roughly 30% of the very extensive STIS Cycle 7 Calibration
Program has executed and that data is available in the archive

If you are just getting started, we strongly recommend you try
the STIS GO Primer, which can be found under the Data

forAnalysis Support button on the STIS WWW pages.

calibration analysis as well as science. The calibration analyses at As if we are not busy enough keeping up with STIS, the STI

STScl have focused on the basic detector performance and

health-and-safety monitoring of STIS, as well as on the calibra
tion of the first-order low resolution (so called ‘L") grating mode
We continue to keep GOs aware of hew developments through

4

the regular STAN series and the postings to the STIS Instrument

Pages of the WWW,; check out the on-orbit performance, foibles
and calibration pages. Recent updates include information on
bias level variations for the CCD, hot pixels and how to remove
them, preliminary information about scattered light and its effect
on line profiles and equivalent widths, slitinhomogeneities and
dust specks to be aware of, etc. Also posted there are all the
contributions from the Calibration Workshop held at STScl in
October. And don't forget to check out the description of the
FPSPLIT slits; analysis of the data from SMOV proposal 7091
designed to test out the ability of STIS MAMA's to return very

high signal to noise was very successful. Signal-to-noise of over

350:1 per resolution element integrated over the point source
cross dispersion profile was achieved for both the E230M and
E140M modes.

We expect a to make a major update to the calibration
reference files for the first-order low resolution modes in early
1998, as we complete the first basic on-orbit characterization g
calibration of those modes. After that, our focus will turn to the

Group at STScl has also assumed responsibility for support fo

the “heritage' spectrographs FOS and GHRS. GOs and archival

observers with questions about these instruments should send
their inquiries to help@stsci.edu and we will help you out. FOS
and GHRS GOs and Archival researchers will want to stay tun
to theHST Spectrograph's STAN, which will focus on STIS, but
include information about these other instruments and their
calibration as well. By the time this newsletter comes out, we a
hopeful that Volume 2 of thdSTData Handbook, describing the
retired or legacyHSTinstruments, will be out. This volume
provides extensive descriptions of the calibrations of FOS and
GHRS as well as instructions for working with and analyzing
FOS and GHRS data. and should serve as your first reference
understanding and working with data from these instruments.
Lastly, we look forward to the January AAS in Washington,
where we plan a dozen posters on the on-orbit performance ar
calibration of STIS, the calstis pipeline, and STScl support
provided for STIS, as well as one or two on the FOS and GHR
calibration closeouts. Perhaps more importantly, we eagerly lo
forward ourselves to the anticipated posters and presentations
science results with STIS from the early round of GTO and GO

nd observations. From what we've heard, we expect some smash

results! See you there.
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Tenure at STScl for
Chris 0’Dea

hristopher P. O’'Dea was

promoted to Associate

Astronomer with tenure
recently at STScl. Chris came to the
Institute in the fall of 1990, into the
User Support Branch, where he
worked on Phase | proposals and
helped establish the Space Telescope
Electronic Information Service
(remember STEIS?), STScl's pre-Web
on-line data source. When Presto was
formed in 1993, Chris joined them, an
became head of the Liaison Scientist
Group in 1994. That group was moved
to the Science Support Division in
1995, and at that time Chris joined the
WFPC2 Group, where he still is.
Because of this experience, Chris
chaired the User Support Coordinating
Committee until this fall, when it was
superseded by the Telescope Time
Review Board.

Chris was born in New York City,

but at the age of 3 his family moved to

St. Thomas, in the Virgin Islands, from 1990,Stefi came to Baltimore as a
whence his mother had come. He greviHubble Fellow, then later joined the

up on St. Thomas and attributes his
interest in science to his avid reading

of science fiction, starting at age 9. Théour young children,

skies of St. Thomas were dark, but
Chris preferred to think about the
cosmos more than act as amateur

astronomer. This interest led him to anthese days, and, on

undergraduate degree in physics at
MIT in 1978 (he recovered from the

shock of going from the West Indies toHe has a review paper

Boston), then to U. Mass. at Amherst

as a graduate student. After two years Steep Spectrum and
f course work, Chris went to Socorro, GHz Peaked Spectrum

New Mexico, to work on his thesis
(radio galaxies in Abell clusters) with
Frazer Owen, which he finished in
1983.

Regular readers of this space will
recall that while at Socorro Chris met
Stefi Baum, profiled in the previous

Newsletter. They were married in 198

while Chris was a post-doc at NRAO

in Charlottesville, then they both went
to Dwingeloo in 1987 as post-docs. At

the time Chris joined STScl in

5

Institute staff.
Chris and Stefi have

and not much spare
time. In that time
Chris is a soccer coach

occasion, a home
brewer.

titled “The Compact

Radio Sources”
forthcoming in the
PASP, and also
suggested the
following paper as an
example of the
problems he has worked on:

“Detection of Extended H | Absorption
toward PKS 2322-123 in Abell 2597,”
1994, Astrophys. J., 436, 669.

Sometimes life with HST
IS more interesting than

we really want it to be.
Rodger Doxsey, STScl

doxsey@stsci.edu
WTeIescope usually operates
extremely smoothly,
there are occasions when it “derails”
and a lot of folks have to scramble to
get it up and running again. Vehicle
safemode entries are the most serious
but we also have occasions when
single Sls safe or hang up in some
way, and these also require a quick
response. Each event requires the

hile the Hubble Space

Editor’s Note:

Editor’s Note: Rodger Doxsey
recently received the AURA service
award at STScl for his efforts to
make HST the success itis. | asked
him to write about some of the
experiences we have had when
things don’t go quite as expected.

operations team at GSFC and STScl tetaff at Goddard discussing whether or
drop what they are doing, day or night,not we needed to intervene with the

perform a quick analysis, determine
the source of the problem, and
implement a recovery strategy.

There seems to be a hidden force atout at both places

work which causes safing events to

have a preference for holidays. So far,that theHSThad
we have had them on New Years Eve, safed, solving that

Fourth of July, and Labor Day. They
can find other inconvenient times to
occur as well. This April, while we

were right in the middle of the busiest substantial fraction of

period for activation of STIS,
NICMOS, and the new FGS, we had

executing command load to fix a
potential timing
problem, and found

simultaneously

problem and ending
that meeting.
On another occasion, a

the NASA, LMSC,
and STScl operations

two safings within a 9 day period. The staff were attending a

events were independent and com
pletely unrelated to the new equip-
ment, but added another dose of
interruption and work when everyone
could have used a little more sleep.
On the other hand, they have
sometimes gotten folks out of boring

meetings. There was one case early inbeepers went off in waves, first

the mission when we were in the

middle of a telecon with the operations

NICMOS design r
review in building 26 |,
at GSFC. The review
had gotten to some of
the particularly dry
material

when theHSTwent into safemode. The

-

continued page 26
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Recent Operations with

HST and its Instruments

Peggy Stanley, STScl
pstanley@stsci.edu

s discussed in an earlier
STScl Newsletter (An
Update on NICMOS July

1997), the STScl has taken actions
to optimize the scientific productiv-
ity of HSTbased on recommenda-
tions from the Space Telescope
Users Committee and the Indepen-
dent Science Review committee
chaired by Malcolm Longair. The
goals were established to increase
the observing time allocated to
NICMOS programs to 40% and
50% of the total availabldST
observing time while at the same
time utilizing the unique science

programs in July and August as
depicted in the chart (below?).
Subsequent to the hard work of the
STScl people involved in program

were able to start STIS observing in
July 1997, albeit at a fairly low level.
Much work remained over the summer
to complete the commissioning of the

development, planning and schedulingSTIS for routine science. As the STIS

along with the cooperation and fast
turnaround from maniSTusers, we

commissioning activities completed,
culminating in a flight software update

have scheduled NICMOS observing inin August 1997, our attention turned to

excess of 40% for the past three
months with 5 weeks peaking at

ramping up the STIS observing
program. With the current restrictions

greater than 50%. Including the early of operating the STIS MAMAs
weeks where NICMOS observing was exclusively in South Atlantic Anomaly

ramping up, we have scheduling
NICMOS in 38% of the prime
available orbits.

free orbits only (~5-6 orbits/day), we
must routinely and regularly schedule
from the STIS observing pool to avoid

We view this as an excellent forecastaccumulating a significant backlog of
for being able to achieve the intended STIS observing programs. The chart

40% to 50% NICMOS observing,
especially with a specific NICMOS
NIC3 campaign on the horizon in
January 1998. While achieving the

Percentage of Orbits by Instrument during Prime HST Observing Time
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capabilities of the new STIS and the 40% to 50% guideline is a major step,
existing WFPC2, FOC and FGS additional observing programs were
instruments. needed in order to maintain the
These high-level guidelines have ledobserving levels. The special Cycle 7-
to the development of new proceduresNICMOS solicitation and selection
and priorities for building the long activities (see page 1 in thiewslet-
range HST observing plan. We had to ter) have provided us with the needed
put aside our original Cycle 6/7 pool of NICMOS orbits and we expect
transition plan which ramped up to see them start filling in the long
NICMOS and STIS at a slower rate in range observing plan and flight
order to finish Cycle 6 programs schedules following the NIC3
displaced by the servicing mission andcampaign.
subsequent verification period. Under ~ While NICMOS observing took the
the new guidelines, our first priority  highest priority, it was also very
was to accelerate the flight preparationimportant to start observing with the
and scheduling of NICMOS observing STIS. While the STIS Servicing
programs. With the Phase Il program Mission Observatory Verification
updates in hand in May, we success- program encountered some serious
fully started scheduling a significant ~ problems and setbacks with the on-
amount of NICMOS observing orbit operation of the MAMAs, we

below shows the recent ramp-up of
STIS observing. Our goal is to
schedule STIS in at least 25% to 30%
of the available orbits while NICMOS
is active. Since October, we are close
to meeting all of the scheduling
guidelines with 51% of the time on
NICMOS, 24% to STIS and 25% to
WFPC2.

While we were working on the STIS
programs, we were able to accomplish
a significant amount of previous cycle
WFPC2, FOC and FGS programs that
were flight prepared and in the
scheduling pool. In the time period
since March 1997 (following the
recommissioning of the WFPC2, FOC
and FGS after the servicing mission),
we executed almost 3000 orbits of
WFPC2, FOC and FGS observations,
completing all Cycle 4 observing
programs, 72% of the remaining Cycle
5 programs and almost half of the
remaining Cycle 6 programs. Every
effort was made to get as much
WFPC2, FOC and FGS accomplished
while commissioning the NICMOS
and STIS and accelerating the
NICMOS science observing program.
As of November 1, 1997, Cycle 5 is
99% complete (the remainder are
driven by constraints to specific time
periods) and Cycle 6 is 72% complete.

Our new procedures for program-
matic balancing, along with intense
calibration requirements and the NIC3
observing campaign in January 1998
has lead to an unavoidable instability

continued page 26
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|UE Archive at STScl

Paolo Padovani, Cathy Imhoff, Tim
Kimball, and Marc Postman, STScl

padovani@stsci.edu
‘ \ for researchers using archival
data from the International
Ultraviolet Explorer (UE) is available
at the Space Telescope Science

Institute. Following the advice of the through the same WWW and StarView
IUE Users Committee, STScl, working terfaces used for the Hubble Data

jointly with the Laboratory for

registration, background subtraction,
and extraction techniques, and new

as NEWSIPS (for New Spectral Image
Processing System), was used to
reprocess all the raw data in the
archive, creating th®JE Final
Archive.

At STScl, access tJE data, both

s of mid-October, assistance

; Archive. In addition, experiencdd E
Astronomy and Solar Physics atthe  ga¢t members are available to assist

Goddard Space Flight Center (code  ogearchers. These include: Cathy
680), thelUE Project, and the National Imhoff, Karen Levay, Myron Smith
Space Science Data Center (NSSDC),and Rémdy Thompsc’m who have '

developed a concept proposal for qined the Archive Branch and whom
providing long-term support for the . \valcome to STScl. THEE staff

IUE archi_ve in conjunction with the will provide support for users of the
HSTarchive. The proposal was IUE archive, organize the IUE

approved at the start of the 1998 ﬁsca'documentation convert much of the
year. paper documentation into electronic

available. (We warn the user that these

classes have been provided by the

calibrations. The new system, known Guest Observers so they are somewhé

inhomogeneous. However, they can
still be useful

especially because more than one clas

can be selected.)
Once the search is done, the user is
presented with a list of all datasets

NEWSIPS and IUESIPS, is provided matching the query parameters. These

can be marked for retrieval (the way
datasets are selected for retrieval in th
Hubble Data Archive), and the request
is then submitted via e-mail to the
NSSDC. Data can be requested in
NEWSIPS and IUESIPS format and in
a variety of data types.

IUE data marked in the STScl
interface will be retrieved from
NDADS, located at Goddard Space
Flight Center. The data are stored on
optical disks and accessed through an

At

W

'UE_ was a mission to optain form, and, working with staff at the
ultraviolet spectra of a variety of NSSDC, assure the completion of the
astronomical objects. It was an ingest of data from VILSPA, the

international collaboration among EuropearlUE center, into the NASA
NASA, the European Space AGency  pata Archive and Distribution Service
(ESA), and the United Kingdom’s (NDADS).

Science and Engineering Research The newlUE WWW interface is

Council (SERC). The satellite was |,04teq at http:/archive.stsci.edufiue.

launched in 1978 and continued 10 | s are provided for users to search
operate for an amazing 18 years and Sy |yE catalog, obtain help, retrieve

months, well beyond its original S-yearyata and get accessIWE documen-
goal. Two on-board spectrographs  ya4ion and analysis software. The

covered ultraviolet wavelengths from ¢, page (Figure 1) allows the user
1200 to 3350 Angstroms in both high to search théUE catalog using a

and low resolution modeRJE variety of parameters, ranging from
obtained over 104,000 spectral |magestarget name and position to exposure

of objects ranging from the Moon and yje gpserving date, and object class.
Venus to quasars and AGNs. Because 5 name resolver is also available. If

it was in geosynchronous orbit, it
operated in real time with great
flexibility. This mode facilitated a

this is not selected, then the object
name is used in the query, which then
requires a match with the name entere
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T

number of time variability
studies with timescales from minutes
to years.

Over the years theJE Spectral
Image Processing System (known as
IUESIPS) evolved, and much was
learned about the instrument and data
characteristics. Thus about 10 years
ago thdUE Project began work to

redesign théUE processing system. objects, ranging from planets to

The new system incorporateda 4o types of stars to galaxies and
number of changes in the processing g asars, In total, about 90 different
algorithms, including the image

into thelUE Merged Observing Log of
observations (wild card searches are
also available). We recommend that
searches for fixed targets be made
using name resolution or positional
coincidence. Moving targets’ names
obviously cannot be searched by
position. Particularly interesting is the
possibility of searching for classes of

classes of astronomical sources are

LS

optical disk jukebox. NDADS wiill
retrieve the data to its staging area at
ndads.gsfc.nasa.gov in the
[DATA_DIST.IUE] directory. When
the retrieval is finished, NDADS sends
the user an e-mail message with a list
of the files which were retrieved and
which were not available. The data
continued page 26
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The Second Decade
Of HST

Report From the HST Project
Scientist

David Leckrone,
leckrone@stsci.edu

s part of its yearly, long-
term planning of the
Space Science budget, the

Office of Space Science at NASA
Headquarters this year has
authorized thédSTProject to plan
its budget on the assumption that
the mission will continue, with
low-cost operations, until 2010. In
other words we will no longer plan
for the end oHSTs mission in
2005. This is wonderful news! It
means thatHSTwill continue in its
role as the premier UV-optical
astronomical observatory for a
second decade. It is consistent with
the recommendations of the 1996
"HSTANd Beyond" study, chaired
by Alan Dressler. With the currently
planned launch of the Next
Generation Space Telescope
(NGST) in 2007, there will be
several years of overlap between
the two missions, enabling
coordinated research programs
spanning the entire wavelength
range from 1200 angstroms to 5
microns or beyond.

To create a funding "wedge" that
allows a new start for NGST in
2003, with a launch in 2007, we are
coordinating the budgets of the
HSTand NGST projects. We must
assume that there will be only two
more in-orbit servicing missions to
HST, one in late 1999 and the last
in late 2002. A mission to bring
HSTback to Earth in 2010 is
sketched into our long-term plan.
With a successful re-boost during
last February's servicing mission,
with the smaller cross-section for
atmospheric drag of the new solar
arrays to be mounted ¢#STin
1999, and with options for
additional re-boosts in 1999 and
2002,HSTs orbit decay will not be
an issue at least until the solar
maximum around 2010-2011.

In a perfectly ordered universe,

we might have been able to make the is to use th&dSTinstrument heritage
decision long ago to extemtiSTs that we have already paid for once, or
mission. This would have permitted anto use new technologies that others
extensive, methodical strategic have paid for. Examples include the
planning activity leading to recommen-Advanced Camera for Surveys (ACS)
dations about how to optimize th&ST  to be flown in 1999, which is costing
observatory for the long-term. Such a about 60% of the price we would have
strategic plan, in turn, would have otherwise had to pay for such a
informed the Announcement of capable instrument, because of
Opportunity NASA released to the extensive reuse of STIS subsystem
community in 1996 for the instrument designs and spare hardware. The newly
to be inserted oRISTin 2002 - the selected Cosmic Origins Spectrograph
final HSTinstrument. However, real ~ (COS), which will be inserted iIHST
life is seldom so straightforward. So, in 2002, makes significant use of
our challenge now is to create a GHRS designs and hardware (returned
strategic plan foHSTs second decade from orbit last February), and also uses
on a short time scale, with the help of the delay-line detector design and
the community, while constrained to  grating technology already developed
"play " with the "cards" we have for theFUSEmission. The cryocooler
already been dealt. There is no time fofor the NICMOS cooling system being
another Announcement of Opportunity considered for the 1999 mission
which would be compatible with the  (discussed in the October, 1997 STScl
development schedule for the 2002  Newslette), comes to us from an
mission, for example. Some aspects ofongoing joint Air Force/NASA
the planning will not require immedi- program, with the U.S. Air Force
ate action - long-term scientific paying about 2/3 of the cost of the
observing strategies fotST, definition  initial development of this exciting
of what "low cost operations" truly new technology. The Vision 2000
entails, etc. But plans which might ground system, now under develop-
affect either the 1999 or the 2002 ment, will provide the foundation for
servicing missions must be completed low-cost future operations &fST,
by early in 1998. Here, | will describe using the enhanced capabilities of the
to you the initiatives we have under- new 486 spacecraft computer being
taken to study our (limited) options flown in 1999.
and the process by which we will reach As reported to the Space Telecsope
final conclusions. User's Committee (STUC) on

Three strategic objectives for the ~ November 25, we have initiated
HSTextended mission are clear. 1. We several small studies, of about three
must do what we can during the 1999 months' duration, to investigate

and 2002 servicing missions to
maximize the probability thad STwill
continue to function as a spacecraft

relatively low-cost means to provide
backup capability for the primary UV-
optical imaging and spectroscopy

until 2010. 2. We must do what we caninstruments otdSTafter 2002. The

to insure thaHSTwill continue to
produce top-rank science until 2010.
This includes maintaining a steady
flow of output that continues to be
both scientifically compelling and
inspirational to the taxpaying public,
so that the public and political will to
continueHSTs operation will be

STIS will beHSTSs prime spectrograph
from now until the end of the mission.
It will be over 13 years old by 2010.
We have asked the COS team to study
several options for lengthening COS's
lifetime, for making it more robust,
and for extending its capabilities to
provide at least a modest backup for

maintained. 3. Objectives 1 and 2 mustUV spectroscopy in case one or both
be accomplished at relatively low cost. of the STIS MAMA channels should

TheHSTProject has been gaining

fail. The latter would most likely

experience in low-cost instrumentationinvolve incorporating in COS a
and operations. Regarding instrument second, near-UV detector channel,
design and development, our approachprobably using a flight-spare MAMA
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Band 2 detector left over from the and costs of refurbishing and updating ton, D.C., the original 2008ST
STIS program. the wide-field mode of WFPC1, using Instrument Peer Review Panel will
The ACS will be our primary spare detectors from the ACS programreconvene to carry out an evaluation o
camera to the end of the mission. As and of having it ready for flight in the scientific and programmatic merit
things now stand, it would be backed 2002. We now refer to such a refur-  of these various options. On the basis
up by STIS imaging modes, with a bished camera as "WF3." As an of their findings, we will then organize
very limited filter set, and by WFPC2, ancillary activity, we are also investi- a further community-based review of
which will be over 17 years old by gating the possibility of including in  related programmatic issues and trade,

2010 and which has a number of WF3 an optimized coronographic offs as appropriate. A final decision
potential single-point failure modes, subsystem with capabilities similar to about which, if any, of these options to
primarily in its electronics. The those proposed in the only instrument pursue will be made by NASA
question we are facing is, is this proposal other than COS to have madeéHeadquarters in the first quarter of
sufficient insurance against the it successfully through the recent 1998. Also in the first quarter of 1998,
possibility thatHSTmight "go blind" scientific peer review for the 2002ST the STScl will be organizing a

in a scientific imaging sense sometimeinstrument. community-based study leading to a
between 2002 and 20107? This question The final reports of these two complete strategic plan for the Second
motivated a NASA Headquarters studies - upgrades to COS and Decade oHST.We expect this study
request to thélSTProject to carry out conversion of WFPCL to a flight- to continue for several months

a small study, in partnership with worthy WF3 instrument - are due in

STScl, JPL, Ball Aerospace and ESA, December, 1997. In January, just
to investigate the technical feasibility before the AAS meeting in Washing-

(COS) from page 7

implementing the extended wavelengtha source with flux of 2.x107-15 ergs  the scientific community, helped us to
coverage uses flat gratings which can per square-centimeter per second per estimate COS usage by sending

be scanned and a near-UV MAMA Angstrom in 10,000 seconds. potential COS observing programs to
detector. A decision about whether we  Over the next few months, we will morsey@casa.colorado.edu. By doing
will proceed with the secondary be developing the Design Reference so, you will help to ensure that a broad
channel for the near-UV will be made Mission for COS, which will be used scientific program is represented when
by NASA in early 1998. to gauge théiSTground systems we calculatéHSTresources that COS
More details about the COS resources necessary to accommodate will require to execute its science

instrument can be found at the COS COS operations. In order to estimate mission successfully.

Web site at http://cos.colorado.edu.  COS usage during the period 2002 to ~ We look forward to working with
This Web page will be updated 2010, we will extrapolate our GTO Goddard Space Flight Center, the
periodically as the COS instrument  science program to subsequEi8T Space Telescope Science Institute, Ba]
capabilities and performance become cycles and analyze the usage history oRAerospace and the scientific commu-
better defined. As a figure of merit, we previous UV spectrographs aboard  nity over the coming years to make the
expect to obtain S/IN=10 per resolutionHST(GHRS, FOS, STIS). However, it COS mission a success.
element in the R > 20,000 channels forwould be extremely useful to us if you,

IUE Archive from page 15

may then be transferred from the frequently used data from NSSDC to the STScl archive in the

staging area via anonymous FTP. An eSTScl. future,including data from the Far

mail message should arrive within a Users can also access thiE Ultraviolet Spectroscopic Explorer

half hour or so of when the request is Merged Observing Log of observations(FUSE currently scheduled for launch

submitted, depending on the system in Starview by selecting “No#ST in October 1998. E-mail inquiries

load. Data Searches” in the Welcome Page about the STScl data archives should
Future plans for th#JE archive at  and then [UE.” The IUE Merged continue to be directed to

STScl include the possibility of Observing Log can be searched using archive@stsci.edu.

previewing the data before retrieval, asvariety of parameters, as for the WWw

currently possible foHSTdata, pages. Retrieval dJE data through

combinedUE/HSTsearches, placing Starview willbe available soon.
additional documentation online, and, = We plan to incorporate additional
finally, the migration of the most ultraviolet and optical data sets into

f
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Independent Science GSFC’s Engineering Directorate have
Review: NICMOS proposed an approach to cooling
Cryoc00|er NICMOS to acceptable operating

temperatures with a Reverse Brayton-
Cycle Cryocooler, a new, high-
technology mechanical cooler.

The Cryocooler Independent

September 10 - 12, 1997

1. Background

preparing the cooler for flight and
conducting an orbital test.

The ISR team was unanimous in its
assessment that a reliably working,
space-qualified cryocooler has long
been a priority of the space commu-
nity, and should be energetically

Science Review (CC-ISR) was chargegursued. It has many applications in

with conducting a high-level review of

space science, both in earth-viewing

he Independent Science
Review is a mechanism that  the cooler as soon as possible after theand astronomical missions. In infrared

permits NASA, AURA, and  ¢completion of a Critical Design
the Space Telescope Science Institute Raview that was held at GSFC on
to seek independent scientific,

technical, and managerial advice on  \y5s to:

high-level issues related to the Hubble

Space Telescope Project. Previous Review the cooler “in the context of
reviews were convened in July 1996 all aspects of the performance of the
and May 1997. These concentrated, HSTand particularly of NICMOS, as
respectively, on issues relating to the Well as the |.mp_)I|cat|0ns for th_e
Second Servicing Mission (SM2) and Servicing mission and future instru-
an anomaly that developed shortly ~ Ments;”

after SM2 in the Near Infrared Camera, gxamine whether the proposed
and Multi-Object Spectrometer
(NICMOS). The reviews were ) )
conducted by senior scientists with ~ * Petermlne whether the instrument
experience with the Hubble Space will be able to perform the full range
Telescope or other space missions andPf astronomical observations originally
their implementation and management&xpected of NICMOS;

The present Independent Science . nyestigate the cost of the cryocooler
Review (ISR) was recommended by  system, and check how the work will
the May 1997 ISR and convened by  pe funded without significant conse-

AURA at the request of tHeST quences to other scientifically critical
Project. The Review was asked to areas of thé1STprogram:

consider the implications of mounting

a cryocooler on NICMOS during the ~ *ASSess the implications of the

Third Servicing Mission (SM3), with ~ cryocooler system for science

the aim of prolonging the life of the operations and the performance of the

instrument. Review Team members  SPacecraft and its several instruments,
were George R. Carruthers, Judith G. @nd determine whether this impact is
Cohen, Robert A. E. Fosbury, Fred C. acceptable; and, finally,

GiIIetF, Rich.ard J. Harms, Martin « Recommend whether it is in the best
Harwit (Cha'r.)’ Jeffrey L|n.sky, Stephan jnterests oHSTscience to proceed
Price, and Richard J. Wainscoat. with the cryocooler implementation on
2. The Charge to the NICMOS SM3, in 1999.

Cryocooler Independent Science
Review Team

technical approach appears credible;

3. Two Basic Issues

. NICMOS, a Cryolg(.am(lzlallél cgole((jj into two separate and independent
instrument, was originally designed to questions:

operate for a period of 4 to 4.5 years. A

thermal short, that developed inits  A. The first concerns itself with the
dewar soon after installation on orbit, Creare Corporation’s Reverse Brayton
now indicates that the instrument will Cycle Cryocooler alone. It asks

have a useful lifetime of only about 1.6whether the capabilities the cooler
years, unless the short breaks, an could provide the astronomical
eventuality now considered remote.  community are of sufficient signifi-
Cryogenics systems experts within cance for NASA to pursue the goal of

astronomy alone, cryocoolers have
been considered in preliminary

September 4 and 5, 1997. The purposelanning for major missions such as

NGST, where a mechanical cooler
could permit operations beyond the 5
micron wavelength limit, and in
designs for FIRST, where mechanical
coolers could provide similar advan-
tages.

While cryocoolers for space
operations have long been considered
important, vibration, mechanical wear,
and low efficiencies, precluded their
widespread use. The Brayton
cryocooler now proposed for NICMOS
shows great promise. In the laboratory
it has been working continuously for
thirteen years, with thousands of on-off
cyclings showing it to be reliable and
robust.

TheHSTProject at GSFC is
enthusiastic about pursuing the goal of
conducting a test of a cryocooler
aboard the Shuttle, in 1998. They plan
to test the cooler’s performance under
zero-gravity conditions, and determine
its cooldown rates, maximum
performance, and ability to control
temperature within strict bounds. This
so-called “HOST"” mission will also
test the performance of a Capillary
Pump Loop and all flight electronics
components, and will assess vibration
levels and general compatibility with
HSTsystems.

These activities, though currently on

The ISR decided to break down its taskan exceptionally fast track, carry the

promise of providing the space
community, and in particular the
astronomy community, with a long-
awaited capability of genuine

importance. We endorse the approach
and judge the risks involved worth the
potential yields.

B. The second, more complex question
asks whether this cryocooler should be
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installed on the NICMOS instrument  around galaxies, extended structures
on the SM3 changeout mission in
1999. To answer this in sufficient
depth, the ISR examined

galaxies, and faint structures in star-
forming regions, detected to unprec-
edented depths.

The grism mode of NICMOS offers
unique advantages that cannot be
achieved from the ground. Slitless

« The astronomical promise of
NICMOS;

¢ The financial costs to tHdST
program of flying a cryocooler on
NICMOS; and 200 becomes possible on orbit and

. . . appears to yield good spectraon H =
« The risks involved in a cryocooler bp e P

installation onHST.

These respective issues are addressedemission features endows NICMOS
in the next three sections. with a significant multiplex advantage

4. Astronomy with NICMOS: An Exciting
Program with Great Potential

The NICMOS instrument has a

number of unique capabilities which  parallel mode NICMOS grism survey
ground-based instruments willnot  currently under way illustrates the
match in the foreseeable future. Early- potential of this capability for red shift
release observations (ERO) now in  determinations of faint field-galaxies,
hand point to the promise of the for low resolution spectroscopy, and
instrument. Its current capabilities on  for isolating samples of peculiar
orbit exceed a number of pre-flight  objects for more detailed study.
expectations. It has demonstrated
diffraction-limited performance at all systems, NICMOS provides a stable,
wavelengths and significantly low fully diffraction-limited point-spread-
scattered light levels. function. This is crucial for observa-
A key strength of NICMOS is the  tions requiring a high dynamic range,
low background it sees between
wavelengths of 1 and 2 microns. In faint companions of bright stars and
contrast to ground-based instruments, features around luminous quasars.
whose broad-band observations are  Studies of surface brightness fluctua-
hampered by the atmosphere’s tions that permit measuring cosmic
irregularly undulating OH airglow, the distances also benefit from a stable,
NICMOS on-orbit backgroundisa  well-characterized point-spread-
hundred times fainter and limited function.
primarily by zodiacal light. This The earth’s atmosphere blocks

difference should permit Camera 3 opservations of the spectral lines of
with its broad-band filters at 1.1 and several important atoms and mol-

1.6 microns to study extremely faint  ecules, making their detection difficult
or impossible from the ground. Among the costs of preparing a Creare

extended structures 0.2 to 10 arc
seconds in size, to a depth 3 to 4 timeshe most important of these are the

fainter than possible from the ground. paschen-alpha line at 1.88 microns anthe Shuttle and for the SM3 installation

This capability will be demonstrated many water vapor features. Water
in the very deep observations to be  vapor observations of solar system

made in December 1997 of the Hubbleppjects, evolved stars, and interstellar HSTprogram were presented as
shocks and star-forming regions, are ofoughly $6M. The source of these

Deep Field, where NICMOS is
expected to reveal the nature of faint, particularly high interest.

distant galaxies only slightly larger The original 4 to 4.5 year lifetime
than 0.2 arc seconds across, at
sensitivity levels never matched from itself naturally to a program of follow-
the ground. Other expected results areup observations. As with any new
faint detection limits on - or potentially capability, early observations often

the discovery of - brown-dwarf halos provide unexpected results that need t@nalysis. Additional funding was being

around quasars, stellar bridges betweehhis is only possible given enough

spectroscopy at a spectral resolution oparameters are well established. A

20 mag. objects in observations lastingoperation for a sufficiently long time.
only a single orbit. The absence of OH

in this spectroscopic mode, compared lifetime. An added benefit would be

to ground based instruments restrictedthe validation and systematic explora-
to the use of a slit along which at best tion of unexpected new results made
one or two objects can be placed. The possible by an orderly sequence of

Unlike ground-based adaptive opticsof exciting observations that will not

and has already led to the detection of recent launch has not yet permitted a

foreseen for NICMOS would have lent years 2002 and rephased by NASA

be verified or more deeply explored.

time to carefully calibrate the instru-
ment to fully understand its character-
istics and limitations in each of its
many observing modes. The reliable
reduction of astronomical data cannot
proceed until such instrumental

thoughtfully crafted program of
follow-up observations requires

It is, therefore, not only the wealth
of new observations that would be
increased by extending the NICMOS

follow-up observations. An extended
lifetime will permit a systematic
investigation of highlighted new
discoveries and help the community to
gain the astronomical insights this
mission was intended to provide.
NICMOS promises a rich program

be matched by ground-based instru-
ments nor, for the next few years, by
any other instrument to be launched
into space. The instrument’s relatively

complete assessment of its various
capabilities, although its performance,
to date, appears to match or exceed
preflight expectations. A more detailed
assessment should become available
over the next twelve months and
permit a critical analysis of the
instrument’s full scientific promise.

5. Costs to the HST Program

The ISR was given a presentation on

cryocooler for a HOST flight aboard

of the cryocooler on NICMOS.
Funds directly chargeable to the

monies, the ISR was told, were
contingency funds earmarked for the

Headquarters. Use of these funds was
presented as having no impact on
operations, flight hardware, or data
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Independent Science Review: NICMOS Cryocooler continued

provided by the Department of
Defense which, in past years, was the
major funder in the development of
space cryocoolers.

The project pointed out that the cited

costs were modest compared to the
overall cost of NICMOS: $105M.

The ISR accepted these figures as
presented. Time did not permit a
deeper analysis, but tiST Project
appeared sincere in its desire to
minimize the costs of a mechanical
cryocooler and any financial impact on
HSTscience.

6. Uncertainties Surrounding a
Cryocooler Mounted on NICMOS

SM3 extravehicular activities, which
will be on a tight time schedule;

to assemble whatever data can be
gathered around the time of NICMOS
dewar warm-up to determine the extent

8. Necessary reduction of contingency to which higher temperatures can be

funding up to and beyond SM3. This
could come at a cost, e.g. if the

tolerated, and the extent to which an
optimum set of operating temperatures

Advanced Camera System were to runmight be defined as a target for later,

into unanticipated problems.

(B). Impact on the Long-Term
Scientific Yield of NICMOS

1. Current uncertainties about the
degree to which the NICMOS dewar
has been stressed;

2. Difficulties, to date, in determining

mechanically cooled operations.

3. The ISR agrees with the May 1997
ISR’s recommendation that STScl
should allocate NICMOS an increased
fraction ofHST observing time, along
lines that the Institute has already
implemented. However, we further
recommend that the selection of

whether the focal plane might be even NjCMOS observing programs should

further displaced after cryogen runs

keep in mind that results obtained with

A substantial number of uncertain- oyt and the system warms up before  the instrument now will serve as a
ties persist. Many come about from theagain being cooled, this time by the

ongoing evolution of the cryocooler
concept. Others arise from a lack of
information on the structural changes
that may have taken place in the
NICMOS dewar. The sum of these

guide to instrument designers for

cryocooler. Related questions concern fytyre missions, such as NGST. We,
the degree to which vignetting through therefore, recommend that the Director

focal plane misalignment and
displacement of the coronagraph
occulting disk might affect the

uncertainties has to be weighed againsicientific yield of a re-cooled

the scientific value of maintaining
NICMOS operational after cryogen
exhaustion. The undefined factors fall
into two classes:

(A) Impact on the Overall Scientific
Yield of HST

1. Thermal impacts on the Aft Shroud
and on the other astronomical
instruments omST,

2. Operational restrictions resulting
from the cryocooler’s high power-
requirements, particularly the possible
restriction of operating several
instruments in parallel;

3. Impact on th&iSTPointing Control
System, including jitter and potential
thermal snapping’ of the external
radiator;

4. Electromagnetic interference and
noise;

5. Contamination;

6. Costs in the development of
operational software and additional
costs of operating NICMOS beyond
the originally anticipated lifetime;

7. Risks taHSThardware during the

NICMOS.

3. Currently unresolved questions
about parasitic heat losses that might
make it difficult to reach the low
temperature and temperature stability
required for detectors and filters if
NICMOS is to continue to provide the
highest quality observations.

of STScl provide discretionary time to
observations that particularly stretch
the envelope of capabilities and have
the greatest potential for providing
both new astronomical and instrumen-
tal insights. The more NICMOS can
teach us about its findings through
particularly challenging observations,
the better informed we will be in
designing successful future astronomi-
cal missions.

4. Following flight testing on the

Most of these points were addressed4OST mission in the early fall of

in depth with theHSTProject but, of
necessity, remain uncertain. Without
exception these factors are in flux,
often varying on a day by day basis.

7. Recommendation Relating to a
Cryocooler on NICMOS

Given the numerous remaining
uncertainties, the ISR submits four
recommendations:

1. Preparations for flight testing the
Creare cryocooler on the HOST
mission should proceed.

2. If a cryocooler is mounted on
NICMOS it will most probably have
detectors operating at a temperature

1998, a further Independent Science
Review, whose membership should
include the Principal Investigators of
ACS, COS, NICMOS, STIS, and
WFPC2, should be convened to
reassess the scientific justification for
flying the cryocooler on NICMOS. By
this time, we should have learned far
more than we know today about the
status of the NICMOS dewar and
optics. We should know how well the
performance of NICMOS has held up
in forefront astronomical observations,
particularly in view of continuing
advances in ground-based techniques
that might conceivably reduce the
advantages of observing with

roughly ten degrees higher than today. NjJCMOS from space. By the late

The NICMOS instrument PI team,
STScl, and théiSTproject, should try

summer or early fall of 1998, most of

continued page 26
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AURA CELEBRATES 40
YEARS! Space Telescope Institute Council (STIC)

Lorraine Reams, AURA
Headquarters

Effective July 1, 1997, the members are:
n October 28, 1997, the

Association of Universities Edwin Turngr, Qhair . Princeton University

for Research in Astronomy Robert Ml_llls, Vice Chair Lowel! Observato_ry .
celebrated its 40th anniversary. A Qleon Arrington Ggorgla State University
consortium of educational and other T'_m DeZeeyw Lel.den Qbservatory_
non-profit institutions, AURA was Richard Ellis Unl_ver3|.ty of Cambridge
incorporated in 1957 in the state of Grggory STy CIMEER] E Marylgnd
Arizona to develop and operate H?Idl Hammel Ma_ssachusetts_lns_tltute of Technology
national and international centers that Ellzabeth ASHE Ur?lvers.lty L I”"?O'S )
enable merit-based research by Garth Illlngworth Unlversw of California a.t Santa.Cruz
members of the astronomical commu- | RO9€r Malina N Laboratoire d'Astronomie Spatiale/CNRS
nity. Goetz Oertel, ex officio AURA

Michael Shull University of Colorado

This milestone event was marked by
a November 18 reception with STScl
staff, which was held in conjunction NEW AURA BOARD OF DlRECTORS
with a meeting of the AURA Board of
Directors. Similar events were held at
the National Solar Observatory at
Sacramento Peak in September, and at

Effective July 1, 1997, the members of the AURA Board
of Directors are:

the Tucson offices of the National B.ruce MargorT, Chair . University of Washington . .
Optical Astronomy Observatories and Richard Zdanis, Vice Chair Casg Western Reser've University
the Gemini Project in October. James Hesser Dominion Astrophysmal Observatory
Observances are also planned for the John Huchra Harvard-Smlthsonlan Center for
Cerro Tololo Inter-American Observa- ) ) Astrgphyglcs ) )
tory in Chile and the Gemini facilities Gloria Koenlgsberger Uplvergldad Ngmonal Autonoma de Mexico
in Hilo, Hawaii. Leonard Kuhi Umyersﬁy qf er_mesota
The Board is composed of thirteen Morton Lowengrub Indiana Unlver3|_t¥ _
Jeremy Mould Mt. Stromlo & Siding Spring Observatory

members. Twelve are elected by the
Member Representatives (1) and servd
staggered three-year terms. The

Dennis O'Connor Smithsonian Institution
Goetz Oertel, ex officio AURA

President of AURA is a member ex Robert Rosner University of Chicago
officio. The Member Representatives Paul Schechter Massachuset?s Ins_tltute of Technology
elect the Chair of the Board annually Lee Anne Willson lowa State University
from among the members of the
Board. The Board elects its Vice Chair.

The by-laws prescribe that at least  The president of each AURA and the AURA President, ex officio.
four of the twelve Directors shallbe  member institution appoints one Core members are elected by the

Member Representatives, at least four person to serve as its representative. AURA Board. "Non-core"members are
shall not be Member Representatives, Member Representatives typically are elected by the STIC and to add
and at least two Directors shall come gither astronomers or high-level expertise not already within the core
from non-U.S. institutions. Further, no administrators. membership. Members serve staggered
more than four Directors may be non-  The STIC is a Management Council three-year terms. At least four of the
U.S. citizens. of the Board. Its members are trusteescore members are derived from the
The Board establishes the policies ofnd advocates for the mission of Board of Directors or the Member
AURA, approves its budget, elects ~ STScl. The STIC provides stewardshipRepresentatives, or in combination
members of the Management Councilsand oversight, and gives support and therefrom. And, at least four core

and appoints the AURA President and advice to the STScl Director on members come from outside the Board

the Center Directors. Attheir annual jmportant policy and management ~ and Member Representatives.

meetings, the Member Representativesnatters. Management Councils elect their own

hold the Board accountable for the The STIC consists of nine core Chair and Vice Chair.

effective management of AURA and  members, two "non-core" members,

the achievement of its purposes 25

therein.
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NICMOS Cr yocoller from page 24

the outstanding engineering uncer-  observations and contrast these to had to be pursued, and the detailed
tainties - in particular any uncertain- capabilities that will be available with approaches that still need to worked
ties about the ability of the Aft Shroud ground-based instruments in the post- out, the ISR was unable to reach a

Cooling System (ASCS) to maintain 1999 period and to the quality of reasoned decision on whether the
sufficiently low temperatures for observations yielded by other merits of mounting a cryocooler on
optimal functioning of all instruments instruments oST. NICMOS outweighed the potential
aboardHST- should have been With more specific information than scientific risks to otheHSTinstru-

removed. We should then have a far currently in hand, an Independent ments. The ISR, therefore, strongly
clearer understanding of technical ~ Science Review convened in 1998 will recommends that a further Independent

concerns and potential risks surroundbe in a position to formulate a Science Review, whose membership
ing the attachment of a cryocooler on necessary, informed judgment and should include the Principal Investiga-
NICMOS. reasoned recommendation on the tors of ACS, COS, NICMOS, STIS,

By the late summer of 1998, a overall scientific merits of flying a and WFPC2, be convened shortly after
comprehensive collection of the majorcryocooler on théiST. the HOST mission is flown. The data
observations and discoveries made by available at that time will need to be
NICMOS will also be in hand. These Summary sufficiently complete to remove

should be made available to the ISR
to be convened, independent of
proprietary data rights held by
individual NICMOS investigators;

current uncertainties and persuade the
ISR that the scientific risks are
sufficiently low and the scientific
promise sufficiently high to go forward

1. The ISR recommends that tH&T
Project pursue the flight testing of a
Reverse Brayton-Cycle Cryocooler on
the HOST mission planned for 1998.

only with access to these data will the with flying a cryocooler on NICMOS
1998 ISR be able to evaluate the full 2. Because of the speed with which  aboardHST.
merit and promise of NICMOS preparations for this flight test have

Sometimes Life from page 13

the technical staff, then the middle continue, but a fluctuation by a few considerably, and has influenced the
managers, then the project manager, days in the events could have lost way new Sls are developed and
and soon there was a parade of folks irreplaceable observations. Safings in operated, to reduce down time when
over to the control center in Building 3.the day or two just prior to servicing  problems occur. Each event is

While the safings are always missions can cause substantial different, and there is a stimulating
inconvenient for the operations staff, disruption to the mission, so we have challenge to quickly determining
we have been fortunate that they have been fortunate not have had to deal the cause and developing a response.

missed some of the time critiddST with that problem. On the other hand, each time the
events. There were two safings in July Over 7.5 years dfiSToperations beeper goes off there is a bit of dread
1993, the month of the Comet there have been 30 safemode that there may have been a serious
Shoemaker-Levy impact. One was justentries, 10 during the first year. The failure, so on the whole we would all
prior to the impacts, the second a few experience gained through rather not have our lives made more

days later. A quick recovery from the these events has allowed the operatioriateresting by safings.
first event allowed the observations tostaff to reduce the response time

Recent Operations from page 14

in the long rangéiSTobserving plan The 1998 Summer Student Program at STScl

(LRP). At the same time, we are

pleased to report that the ovetdBT The Space Telescope Science Institute will again be host to a dozer) or

observing efficiency has rebounded to more undergraduate research interns in the summer of 1998. We

the 45% to 55% level following the encourage you to let students know about this opportunity. Complete

completion of the Servicing Mission information and application procedures will be available after January 1,

Observatory Verification program. 1998, on the Institute’s web page (look under “STScl and the
Astronomical Community”), or you may contact soderblom@stsci.edu.
Applications will be due February 27.
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The Next May Symposium:
Unsolved Problems in Stellar Evolution

Mario Livio, STScl mlivio@stsci.edu

The next STScl May Symposium will take place May 4-7, 1998, and will be devoted to the topic of: Unsolved
Problems in Stellar Evolution. All aspects of stellar evolution, from birth to death, will be discussed, with an
emphasis on important open questions. Specifically, topics covered in invited talks will include:

Star Formation, Pre-Main Sequence Evolution, The Initial Mass Function. Brown Dwarfs, Young Stellar Objects,
The Mass-Luminosity Relation, Convection and Rotation, The Solar Neutrino Problem, Evolution to Red Giants,
The Importance of Input Physics and Parameters to Models, Evolution of Binaries, Mass Loss, Abundance
Anomalies, Blue Stragglers, Planetary Nebulae, White Dwarfs, Supernovae, Pulsars, and Black Holes.

The list of confirmed invited speakers includes:
E. Salpeter, F. Shu, S. Stahler, B. EImegreen, J. Liebert, J. Najita, E. Churchwell, J. Andersen, J. Toomre, J. Bahaall,
P. Eggleton, A. Maeder E. van den Heuvel, R. Kudritzki, L.A. Willson, C. Pilachowski, M. Mateo, H. Bond,
D. Winget, S. Woosley, R. Narayan, and I. Iben Jr.

The deadline for registration is April 1, 1998. People interested in participating should contact Cheryl Schmidt
at STScl by mail:

Space Telescope Science Institute
3700 San Martin Drive
Baltimore, MD 21218, USA

e-mail: Gchmidt@stsci.edu ), or phone (410-338-4404)
The registration fee is $150 before April 1, 1998, and $170 thereafter.

For complete symposium information and electronic registration, please go to:
http://www.stsci.edu/ftp/meetings/meetings.html

walendar A ST-ECF

Cycle 8: <\\//—

Call for Proposals Released June 17, 1998 (tentative) N eWS I et t e r

Phase | Proposals Due September 11, 1998 (tentative)

Observers Notified December 11, 1998 (tentative) The Space Telescope — .
European Coordinating Facility publishes

) a quarterly newsletter which, although

Cycle 9. aimed principally at European Space
Telescope users, contains articles

Call for Proposals Released April 28, 1999 (tentative) of general interest to the HST community.

Phase | Proposals Due July 30, 1999 (tentative) If you wish to be included in the mailing

Observers Notified October 29, 1999 (tentative) list, pleqse_contact the e_c_iltc_)r and state
your affiliation and specific involvement
in the Space Telescope Project.

Meetings and Symposia Robert Fosbury  (Editor)
Space Telescope —

STScl May Workshop (see above) May 4-7, 1998 European Coordinating Facility

) Karl Schwarzschild Str. 2

Space Telescope Users Committee May 18-19, 1998 D-85748 Garching bei Miinchen
Federal Republic of Germany
E-Mail: rfosbury@eso.org
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How to contact us:

First, we recommend trying our Web site:

Cycle 7-NICMOS Proposal Augmentation ..............ooeecueeeee 1| hitpAvwwstsciedu You will find there further information on
DiIreCtor's PErSPECHVE ..........ccovevvrereeeeeeeeeeeseseeeeseneeesesenseeens » many of the topics mentioned in this issue.
Chrlstopher J. SKINNET .. 3 Second, if you need assistance on any matter send
AN AMAazing SUMMET .......ccccooiiiiiiiiiiii e, 4 e-mail to help@stsci.edu  or call 800-544-8125.
The Cosmic Origins Spectrograph (COS): International callers may use 1-410-338-1082.
High-Sensitivity UV Spectroscopy with HST ...................... 6 hird. the foll " or th o
Third, the following address is for the HST Data Archive:
The Starburst Dwarf Galaxy NGC 5253 ........ccccccvvveeeiiinnes g " : ‘_N' g ! a
archive@stsci.edu
Instrument News Fourth, if you are a curreirtSTuser you may wish to address
NICMOS ... e e ]Oquestions to your Program Coordinator or Contact Scientist; their
WP C2 ..ottt ste et et et snee e nnae s LMmames are given in the letter of notification you received from the
FGS 1Pirector, or they may be found on the Presto Web page
(http://presto.stsci.edu/public/propinfo.html ).
SIS 2

Tenure at STScl for Chris O'Dea........uvvvvvveviiiiiiiiiieieeeeeeeen, ]
Sometimes life with HST is more interesting

than we really want it to be ... 13

Recent Operations with HST
anNd [tS INSITUMENTS ...ceeeiiii e
IUE Archive at STSCl ....coovvvveiiiieeeeee e 1

Cycle 7-NICMOS Approved Programs ...........ccccvveeeeeeeeeennn 16

The Second Decade of HST .......cooveviieeiiiieineeee e
Independent Science Review: NICMOS Cryocooler ........... 2

AURA Celebrates 40 YEars! ........ccccooveeiieienieeinee e 25
The 1998 Summer Student Program at STScCI ..................... P

The Next May Symposium:

Unsolved Problems in Stellar Evolution ..........ccccceevivevnnnnnee. 27
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HOW t0 CONTACT US ..vviiviiiiii e

Finally, you may wish to communicate with members of the
LS’Space Telescope Users Committee (STUC). They are:

Fred Walter (chair), SUNY Stony Brook,
fwalter@sbastl.ess.sunysb.edu

“John Bally, U. Colorado
John Clarke, U. Michigan
1 Alex Filippenko, U.C. Berkeley
580b Fosbury, ESO
Marijn Franx, Kapteyn Astron. Inst.
Laura Kay, Barnard College
P@egina Schulte-Ladbeck, U. Pittsburgh
2 Ted Snow, U. Colorado
Rodger Thompson, U. Arizona
John Trauger, JPL
ill van Breugel, Lawrence Livermore

Soderblom, to whom correspondence may be sent

p&Vs. Nancy Fulton (fulton@stsci.edu).
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