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New HST Key Projects
for Cycles 7-9
by Bob Williams

We have just finished a very
successful year of scientific accom-
plishments with the HST, as evidenced
by the number and impact of HST-
related articles in the astronomical
journals. The Institute is currently
working with the HST Project at
Goddard Space Flight Center, the STIS
and NICMOS Principal Investigators
and their teams to prepare for the
Second Servicing Mission, scheduled
for the early months of 1997.

The selection process for the
observing programs to be executed in
Cycle 6 has now been completed, and
we have already begun our prepara-
tions for the Call for Proposals for
Cycle 7, which begins in July 1997.
This early start is necessary so that we
may inform the community of the
unique new capabilities that STIS and
NICMOS will provide.

As part of these preparations, we
intend to initiate a new round of Key
Projects to take full advantage of the
new scientific opportunities provided
by STIS and NICMOS, as well as
those still available through the use of
the instruments that will remain on
board after the Second Servicing
Mission (WFPC 2, FOC, FGS). Key
Projects were recommended to the
Institute by the 1983 Space Telescope
Advisory Committee (STAC) as a way
to ensure that large-scale projects
directed to answering fundamental
questions in astronomy would be
carried-out with HST. The concern was
that the inevitably high oversubscrip-
tion rate on HST would lead the

Telescope Allocation Committees to
limit the amount of observing time
allocated per proposal so as to
accomodate as many programs as
possible. Some of the most important
scientific objectives, those for which
the HST itself was built, require
extensive and uniform studies to reach
definitive conclusions.

Throughout 1983-1985 the STAC
surveyed the astronomical opportuni-
ties for research with HST, with the
specific task of identifying those
programs which were of outstanding
scientific importance, which could
only be carried out by HST, and which
required a large amount of observing
time. Another important consideration
was the creation of valuable and
uniform databases for broad archival
studies. The STAC obtained commu-
nity input and made their recommen-
dations to the Institute to implement
three Key Projects for which “propos-
als to carry-out these projects would be
particularly welcome”. These projects
were the Determination of the
Extragalactic Distance Scale, the
Quasar Absorption Lines Survey, and
the HST Medium Deep Survey.
Proposals for each of these three topics
were reviewed and selected by the
Cycle 1 TAC, and their progress and
allocations have been reviewed in each
of the following cycles. The Quasar
Absorption Line Survey was com-
pleted in Cycle 3, and the remaining
two Key Projects will be formally
completed at the end of Cycle 6.

The purpose of this article is to
solicit your ideas for new and
fundamental astronomical problems
that should be tackled with HST and
which would require large amounts of

observing time (100-150 orbits/year)
over a 3-year period. Our plan is to
collect these ideas and discuss them
with a newly convened Advisory
Committee during the month of March
1996, and to use this Committee’s
recommendations as topics for new
Key Projects which will be solicited in
the Call for Proposals for Cycle 7, to
be issued in the late Spring of 1996.

The success of this activity will
depend largely on the scientific input
we receive from the astronomical
community, and therefore we strongly
encourage you to send us your views.
To facilitate your response to this
request for suggestions for those topics
to which Key Projects should be
devoted, we have established a page on
the World Wide Web : http://
www.stsci.edu/ftp/proposer/cycle7key/
keyprojects.html. We look forward to
receiving your thoughts and ideas on
this matter.

Hourglass Nebula
The
planetary
nebula
MyCn 18
as seen
with
HST’s
WFPC2
camera.
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Director’s Perspective
by Bob Williams & Mike Hauser

At the moment, the HST project and
the Institute are passing through a
period of stability and productivity
with the telescope and instruments, a
period in which we have not had any
notable incidents or safe modes in
almost a year. The data coming out of
the telescope are proving to be of
significance to a wide variety of
problems in astronomy, and the
steadily increasing data in the HST
archive are clearly being valued and
used by the community as an important
resource. It is also pleasing to see the
very positive view of the HST being
presented by the press. We are now
well into Cycle 5 observations, and
have allocated most of the GO data
reduction funds for these programs.
The Cycle 6 TAC recently met and
made its recommendations for
telescope time, in which roughly 400
GO of the 1025 proposals submitted

have been granted time on HST.
Because of the decrease in GTO time
and increasing efficiency of telescope
operations, GO proposers in Cycle 6
have more available time than in any
previous cycle. The development of the
two new instruments, STIS and
NICMOS, to be installed in HST in the
1997 Servicing Mission is proceeding,
as reported elsewhere in this issue.
Commensurate with the new capabili-
ties provided by these instruments, the
Institute plans to initiate a process by
which new Key Projects will be
defined and selected beginning in
Cycle 7. Information on this process
can be found elsewhere in this issue
and also on the Institute home page on
the WWW. The community should be
aware of an important new initiative in
which the Institute will help shape
follow-up missions to HST. In
anticipation of the recommendations of
the ‘HST and Beyond’ Committee

chaired by Alan Dressler. NASA
headquarters has asked Goddard Space
Flight Center (GSFC) and the Institute
to lead a study of large telescope
technologies for space. The intent is to
identify ways in which a 4m class
telescope, IR optimized and passively
cooled, might be launched into orbit at
a project cost well below that of HST.
Dr. John Campbell, the HST Project
Manager, is leading the study, and he
will be assisted by John Mather of
GSFC and Peter Stockman of the
Institute. Technical experts from
GSFC, Marshall Space Flight Center,
Jet Propulsion Laboratory, and other
organizations will participate in this
study, and a panel of senior scientists
from the astronomical community will
be convened to provide scientific
oversight. The study should be
completed within two years. The
results will provide the basis for
development of the next generation
large optical/IR telescope in orbit.
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On the left we can see the image of the Hubble Deep Field (HDF) from one of the Wide Field chips. For comparison on the
right is a 4000 sec V image of the cluster of galaxies CL 0939+4713 in the V band. In this black and white printed image of
the HDF you can’t appreciate its incredible detail. We invite you to see the full color version or to retrieve the actual files
from http://www.stsci.edu/ftp/observer/hdf/hdf.html

Deep Images
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The Hubble
Deep Field project
H.C. Ferguson

While many were home feasting,
HST spent the holidays staring at a
single non-descript patch of sky, now
known as the Hubble Deep Field
(HDF). The project arose out of the
desire to use a large portion of
director’s discretionary time effectively
to further studies of galaxy evolution.
While several deep images at high
galactic latitude had been obtained

already with the telescope, it was clear
that significantly more information on
the faintest galaxies could be obtained
by (1) targeting a field in the continu-
ous viewing zone and (2) observing
through a variety of filters. It was also
clear that such images would have a
wide variety of uses, and that immedi-
ate release of the data to the astronomi-
cal community would stimulate a great
deal of research. Following the
recommendation of a special Institute
Advisory committee that met in March
1995, a working group was constituted
within STScI, with help from members
of the ST-ECF, to plan and carry out
the observations. The details of
planning issues were highlighted in
articles in the previous issues of the
STScI and ST-ECF Newsletters.

The bulk of the observations were
carried out from 18-29 December,
1995, with the addition of 10 orbits on
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8 adjacent “flanking fields” shortly
before and after the main observations.
The data were released January 15,
after three weeks of intensive effort to
process, register, and co-add the
images. The processed data are
available via ftp from stdatu.stsci.edu
in the directory /pub/hdf, and details of
the observations and data reduction can
be found on the observer page of the
STScI web site (http://www.stsci.edu/).
Version 1 of the data reduction used
about 80% of the available data. By the

the time this newsletter appears,
version 2 of the reduced data should be
available. This version will use nearly
all of the available data, combined with
more nearly optimal weighting.

One of the innovations developed
for the HDF was the use of “drizzling”
to combine frames taken at different
positions. For each HDF filter,
observations were made at nine
different pointing positions in an
irregular pattern covering a space of
+- 1.3 arcsec from the central position.
The drizzling technique was developed
by Andy Fruchter and Richard Hook to
correct for geometric distortion during
the image combination phase, while
simultaneously improving the
resolution and doing as little injustice
as possible to the noise. A comparison
of images combined with integer pixel
shifts and images combined and
subsampled using drizzling is shown in

Fig. 1. The drizzling software is still
being modified and improved, but will
make its way into STSDAS over the
next several months.

As anticipated, study of the HDF
images and followup observations are
now proceeding at a vigorous pace.
The images are being used by
astronomers at STScI and elsewhere to
study the stellar luminosity function in
the galactic halo, to measure the
optical extragalactic background, to
search for weak lensing due to large
scale structure, to quantify the
morphology of faint blue galaxies and
of high-redshift protogalaxies, and to
study the clustering of galaxies at the
faintest observable levels. Redshifts of
several galaxies have already been
obtained at the Keck observatory.
Infrared Imaging and further spectros-
copy will be obtained by various
groups this spring from Keck, KPNO,
and Calar Alto. We invite all groups
and individuals participating in HDF
research to make their plans and results
known through “HDF Clearinghouse”
on the World-Wide Web. This service
is simply a set of links to web locations
at other institutions, where HDF
research can be described. To partici-
pate, simply create a web page and
send its address to ferguson@stsci.edu.
Observers interested in making their
data available through the HST archive
are also encouraged to contact us.

Probing Globular
Clusters’ Cores with
the FOC
by Guido De Marchi (ESO)

The FOC has had a strong impact in
the field of dynamics and stellar
evolution in dense cores of galactic
globular clusters (GCs). Thanks to its
high spatial resolution, less than 0.05"
FWHM) and UV sensitivity (115—
300nm), it can effectively probe the
core population of even the densest
clusters in search of dynamically
induced abnormalities.

The presence of a central cusp in the
surface brightness or density radial
profile of a GC has usually been
interpreted as the signature of a

Figure 1. Example of a simple shift and combine (left) and the result of the
"drizzling" technique (right) to obtain the final image.
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“collapsed” state of the core, i.e. of a
very advanced evolutionary state. With
its unprecedented resolving power the
FOC makes it possible to measure the
distributions of stars in GC cores with
a much greater accuracy than could be
done from the ground. We should then
expect to be able to understand the
cluster dynamical history much better.
Yet, FOC’s higher resolution has
revealed that the most concentrated
cores are indeed so small that there are

not enough stars to characterize their
structure. The concept of density
becomes then meaningless, as the
distribution of masses can not be
approximated by a fluid. The cluster
M15 is one of these elusive objects: its

projected density distribution of turn-
off mass stars (0.8 Mo•, those contribut-
ing the most to the total light) is fitted
by several different models going from
a power-law function all the way to the
center, to a King-type model with a
small core radius (~ 1.8"). Similarly,
47 Tuc has seen its core radius drop by
more than a factor 2 to ~ 10" as a result
of high resolution observations.

Intuitively, one would think that
going to fainter magnitudes would
increase the sample by adding stars
less massive than those above the turn-
off, and therefore improve in a
statistical sense the determination of
the dynamical state. Because of their
lower masses, however, these fainter
objects have a radial distribution which
differs from that of the brighter stars,
and their number decreases rather than
increasing at fainter magnitudes, as a
result of mass segregation (see below).
These difficulties although discourag-
ing, had long been predicted by
theoretical studies. Collapse may also
involve only certain types of heavier
stars that decouple from the system
leaving the profile of other objects
unchanged. Understanding the
dynamical state of the cluster on the
basis of these profiles therefore
becomes tremendously difficult, if at
all possible.

With the FOC, one can look for
stellar populations whose characteris-
tics deviate from those expected from a
normal evolutionary sequence of
single, coeval, and isolated stars. The
specifics of the collapse process
immediately suggest that such
populations would preferentially
inhabit the central core regions where
they are formed in greatest abundance.
The very high densities reached even
for a short time in the core coupled to
the relatively low stellar velocities
automatically ensure a copious
production of binaries by 3-body
dynamical or 2-body tidal capture and
their evolutionary products such as
blue straggler stars (BSS), stripped red
giant cores, contact binaries, etc. These
populations would tend to cluster
physically in the core and parametri-
cally in the blue-UV region of the

core’s color magnitude diagram. With
the FOC for the first time, these
strange populations can be studied in
detail right where they are produced.

The first example of this application
was the discovery made soon after
launch by the FOC of a centrally
concentrated population of BSS in 47
Tuc (Paresce et al. 1991), followed by
similar findings in all the clusters
obeserved thereafter (M15, NGC6254,
NGC6397, NGC6752, M3, Ω Cen).
These results consistently suggest a
BSS source rate which is actually
enhanced in crowded environments
due, most likely, to mergers of main
sequence stars as a consequence of
direct collisions involving single and
binary stars. The latter are particularly
important in the dynamical evolution
of a cluster, in that their presence may
retard or prevent collapse from
occurring at all, but they can also
power the re-expansion of the core
after collapse by energy transfer to
other stars.

The sensitivity of the FOC to the
UV light makes this instrument
particularly efficient at revealing
interacting binary systems in GC cores.
Besides the two dozen BSS, which are
supposed to have a binary origin, two
cataclysmic variables have been found
in the core of 47 Tuc. The first, V1
(Paresce, De Marchi & Ferraro 1992),
is likely the UV counterpart to the
variable X-ray source X0021.8-7221.
If it is, then it is almost certainly an
asynchronously rotating DQ Her type
binary with a period of around 6 hours.
The second one, V2 (Paresce & De
Marchi 1994), is the first dwarf nova
detected at outburst right in the core of
a GC. The astounding low-resolution
spectrum of this object obtained with
the FOC’s near-UV Objective Prism
(Figure 1) clearly shows the signature
of an eruption typical of dwarf novae
(Fλ α λ-2.3).
Four blue variable objects have been
found in the core of NGC6397 (De
Marchi & Paresce 1994b), most likely
the UV counterpart to multiple X-ray
sources discovered with ROSAT (Cool
et al. 1993), with fluxes typical of
cataclysmic variables. Their broad-
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Figure 1. Near UV Objective Prism image of a region
of ~ 11" × 11" in the core of 47 Tuc obtained with the
FOC before the servicing mission. The prism generates,
at the position of each star, a dispersion figure
(the oblique features seen on the frame), whose length
depends on the spectral energy distribution of the
object: the bluer the longer. The NUV prism is mostly
efficient in the range 190-400 nm. Longward of 400 nm
the low dispersion causes the light from the objects to
concentrate in a bright spot (red-end). Short, stubby
images are the spectra of red objects in the core
(particularly red giants with temperature ~4,000K.
The prominent feature crossing the frame from side to
side is the spectrum of the dwarf nova V2 at outburst,
the bluest object in the field. The spectra obtained with
the NUV prism have medium resolution (~0.5nm at
250nm), and are particularly useful at estimating the
UV continuum of blue objects.
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band UV spectra are compatible with
temperatures in the range 15 -
20,000K, as expected for accretion
disks around interacting binaries.

Finally, the FOC has shown that the
core of M15 harbors a tightly concen-
trated group of about 15 very blue
objects (bluer than the BSS), which
could be the result of catastrophic
encounters between red giants and
compact stars, probably in binaries,
that would strip the extended gaseous
envelope of the former revealing a hot,
blue core (De Marchi & Paresce
1994a). Similar but less numerous
objects are also seen at the center of
NGC6752 (Shara et al. 1995).

With this cornucopia of exotic
objects in their cores, it is no longer
necessary to rely on the ambiguous
surface brightness profiles to define
these clusters’ dynamical state: a post-
collapse phase is legitimate for all of
them, wherein the core stellar
population is strongly and directly
modified by dynamical effects.

But GC cores undergo also much
quieter and smoother population
changes which are, nevertheless,
fundamental in their dynamical life.
Because of the relaxation process,
these systems evolve towards energy
equipartition through repeated stellar
encounters, in which more massive
stars transfer kinetic energy to lighter
objects (which then move outward
onto larger orbits) and sink into the
potential well at the cluster center. The
net effect of this differential migration,
called mass segregation, had long been
predicted theoretically, yet had so far
proved tremendously difficult to
confirm observationally, particularly in
dense cores. The first deep investiga-
tions with the COSTAR-corrected
FOC of the inner few arcseconds of 47
Tuc (Paresce, De Marchi &
Jedrzejewski 1995, see Figure 2),
NGC6397 (King, Sosin & Cool 1995),
and M15 (De Marchi & Paresce 1996)
have revealed a dramatic drop in the
luminosity function (LF) of main
sequence stars that begins right from
the turn-off and continues all the way
down to the detection limit. Low mass
stars are strongly depleted in the core

with respect to the outer regions, as is
evident in Figure 3.

The drop observed in the core LF of
these clusters further confirms their
advanced evolutionary state. In the
near future, with STIS, radial velocity
measurements will become possible
also for main sequence stars in dense
cores. Coupled to proper motion
determinations, they will allow a
firmer discrimination between pre- and
post-collapse phases. Studying the
properties of the local stellar popula-
tion in GCs, however, will remain one
of the most powerful ways of investi-
gating the dynamical history of these
fascinating objects.
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Figure 3. Solid line: LF of the core
population of M15 in the F346M band.
Dashed line: LF of a region located
~5' away from the center obtained with
the WFPC2 in the F814W band, converted
to F346M and normalized to the other
at the turn-off. At m

346
~22 (~ 0.65 Mo.)

the number densities differ by a factor
10, in fair agreement with theoretical
expectations.

Figure 2. Deep UV color-magnitude diagram
of the population in the core of 47 Tuc.
The main sequence becomes sparser towards
fainter magnitude, as a result of mass
segregation. The triangle marks the quiescent
state of V2.
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Paris Meeting
by Mario Livio

The second conference on science
using HST was held in Paris, Decem-
ber 4-8 1995. In spite of the difficulties
introduced by the general transporta-
tion strike in Paris, the meeting was
attended by more than 250 partici-
pants.

The most striking thing about the
data presented at the meeting was the
extent to which HST has impacted
ALL of the areas of current astronomi-
cal research. Observations of the solar
system provided both spectacular
images and abundance determinations
in objects ranging from Venus to Pluto.
Observations of star-formation regions
and of young stellar objects revealed
proto-planetary disks, jets emanating
from the centers of accretion disks and
unprecedented details in the structure
of jets and Herbig-Haro objects. The
study of stars of all masses now
permits the construction of theoretical
models for winds from massive stars,
for supernova explosions, and for the
shaping of planetary nebulae and
structure formation in supernova
remnants. The ability of HST to
resolve stars in extremely crowded
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fields and to determine their properties
has facilitated amazing progress in the
study of globular clusters and in the
understanding of stellar populations.

In extragalactic astronomy, the HST
resolution was again instrumental in
revealing the properties of a variety of
Active Galactic Nuclei, the characteris-
tics of their host galaxies and the
detailed structure of the jets emanating
from them. HST provided convincing
evidence for the presence of
supermassive black holes in M87 and
NGC 4261. Observations of the
intergalactic medium, of QSO
absorption line systems and of galaxies
and clusters at redshifts ranging from
zero to 3.4 begin to place very
meaningful constraints on cosmologi-
cal models and on galaxy formation.
HST is the key tool used for recent
determinations of the Hubble Constant,
and for the calibration of a variety of
methods of distance scale determina-
tions.

A special session was devoted to
future HST science instrumentation. In
this session, the servicing missions of
1997, 1999 and 2002 were discussed,
as well as the recommendations of the
“HST And Beyond” study chaired by

Alan Dressler. The capabilities and
expected performance of the future
HST instruments were also presented.

Finally, an education session was
held, in which, among other things,
innovative ways of using HST data
through the Internet were discussed. A
hands-on activity on object classifica-
tion was demonstrated, utilizing many
of the concepts which the HST data
can help elucidate.

H0 Key Project
To diseminate the results to
a wider audience the H

0
 Key

project has set up a WWW page
at: http://www.ipac.caltech.edu/
H0kp/

In that page you can currently
find the abstracts of published
papers, postscript files of
accepted papers, and addresses
of authors to contact for preprint
information.

Eventually, an archive of
H

0
 Key Project data will be

available.

News
HST & Beyond Committee Report
by Goetz Oertel, AURA President

The Oertel Report of the “HST & Beyond” Committee was released in
January 1996. This report makes specific recommendations toward the scientific
goals of: (1) direct study of the birth and evolution of galaxies like the Milky
Way; and (2) the detection of Earth-like planets around other stars and the search
for evidence of life on them. Draft copies of the Report were available at the
January 1996 AAS meeting in San Antonio.

The HST & Beyond Committee was established by AURA in the spring of
1994. The Committee is chaired by Alan Dressler (Carnegie Observatories) and
comprised of members from a cross-section of the U.S. astronomy community
and Richard Ellis for the ESA community.

Thanks to the committee for its visionary and thoughtful report!

Explore HST’s greatest hits at
http://www.stsci.edu/public.html.
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Scientific
Instruments Status
by Ron Gilliland

All of the instruments on HST have
operated smoothly and productively
throughout the fall and early winter.
Even the long idle f/48 relay of the
Faint Object Camera is now returning
excellent science observations. For all
of the instruments efforts continue to
maintain and extend the calibrations
and definition of data characteristics.
More information on the science
instruments may be obtained from the
World Wide Web which is a repository
for frequently asked questions,
calibration details, and late-breaking
instrument news.

FOC
The f/96 relay has continued to

provide excellent science observations.
As detailed in recent Newsletter

articles the FOC f/48 relay has been
making a comeback from operational
problems with the high-voltage system
first encountered in September 1992.
Development of more robust opera-
tional procedures, and extensive
characterization of the instrument has
resulted in bringing the f/48 relay back
to limited science observing status in
order to allow use of its unique long-
slit spectroscopic capability. The first
science program using the f/48
spectrograph — Long-Slit Spectros-
copy of the Center of M31, Dr. Ivan
King executed successfully on 5
December 1995. The target acquisition
strategy appears to have worked
perfectly. Use of an 8-hour warmup
period allowed the detector back-
ground noise level to stabilize
somewhat, avoiding the high levels
that had been seen shortly after the
high voltage switch-on in earlier f/48
tests.

FOS
The FOS has continued to operate

smoothly. During the past three months
occasional sticking problems have
developed with one of the three
(FGS1) Fine Guidance Sensors used
for routine HST observations. Because
of the spacecraft motions required for

performing FOS target acquisitions,
the FOS has been particularly sensitive
to the new FGS behavior. When guide
star lock is not established at the time
the FOS prepares to begin an exposure,
the FOS is shut down for the duration
of the observational sequence as a
safety precaution. Five FOS observa-
tional sequences have been lost since 1
October ’95 due to the new FGS1 loss-
of-lock problem. Four of the occur-
rences were during ACQ/PEAK target
acquisition sequences and one during
an initial moving target tracking slew.
Such lost observations are automati-
cally repeated, but of course result in
lowered observing efficiency overall.
New operational procedures are in
place and are resulting in a much lower
rate of lost observations. During this
quarter the FOS was used to obtain the
highest time-resolution data of the
post-COSTAR era with 0.25 second
readout times for the November 1995
stellar occultation by Saturn and its
rings (A. Bosh, Lowell Observatory).
Also during November a near-record
volume of RAPID mode data were
obtained during nearly 10 continuous
orbits (CVZ) of high time-resolution
observations (3- and 6-sec readouts) to
facilitate tomographic analysis of the
cataclysmic variable HT Cas (J. Wood,
Keele University).

GHRS
As with the FOS, the GHRS has

continued to provide a steady stream of
high quality science observations,
although the GHRS also experienced a
few lost observation sets due to the
FGS1 loss-of-lock problem. The
GHRS in combination with grating
G140L on Side-1 is becoming more
and more popular among observers of
faint (by GHRS standards) extragalac-
tic targets. One of the reasons is the
capability of the GHRS to make use of
the FOS acquisitions of faint targets,
which has been made available in
Cycle 5. One of the faintest objects
ever observed with the GHRS was the
QSO Q0302-003, which is famous as a
test case to study the He II Gunn-
Peterson effect. A series of successful
spectra was obtained during several
visits this fall. The object count rate

was below the background rate, and
consequently the FLYLIM option was
used. FLYLIM is an on-board software
algorithm to increase the S/N by
suppressing bursts of background
noise. The PI of this program (C.
Hogan, U. of Washington) hopes to
derive more stringent limits on the He
II Gunn-Peterson effect. NGC 1741 is
a starburst galaxy whose optical
spectrum indicates the presence of
hundreds of Wolf-Rayet stars. A
G140L spectrum was obtained, whose
quality rivals any other ultraviolet
spectrum in existence for this class of
object. The PI Of the program (P.
Conti, U. of Colorado) will use the
numerous stellar and interstellar lines
in the GHRS spectrum to study the
stellar population and the interstellar
medium of NGC 1741.

WFPC2
The WFPC2 continues to work

extremely well. As WFPC2 is the
youngest science instrument on HST,
the level of data characterization issues
under investigation remains significant.
The most troublesome issue to surface
in recent months concerns a possible
photometric zeropoint difference for
long versus short exposures. This
effect was first reported by GOs
performing careful calibrations in
support of the extragalactic distance
scale key project. Further investigation
shows that “long” vs. “short” is
probably a misnomer. The level of
background appears to be the main
parameter rather than the exposure
time. The magnitude difference
measured between short and long
exposures is more pronounced for faint
stars in large apertures, where it can
reach 0.05 mag, and is essentially
absent for stars with more than 1000
total counts. The dependence on
aperture and magnitude appears
consistent with a charge transfer
efficiency problem. The offset of faint
star magnitudes can be explained by a
loss of 0.3 DN (2 e-) in each pixel used
in the aperture. We are actively
pursuing this problem with further
testing and analysis and encourage
those who require accurate absolute
photometry for their observations to

   H
ST
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ory
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pay special attention to information
concerning this topic on the WWW or
to discuss it with their Contact
Scientist.

NICMOS
by John MacKenty

The construction of the NICMOS
science instrument continues on
schedule at Ball Aerospace in Boulder,
CO. At mid-December 1995, the
NICMOS Dewar was successfully
loaded with cryogenic nitrogen. PI
Rodger Thompson has been heard
remarking that “the NICMOS design is
now truly frozen.” The NICMOS
Dewar is expected to remain cold until
2002. The NICMOS flight optics have
all been assembled and are presently
being aligned. NICMOS will be
integrated and tested during the spring
at Ball and is expected to arrive at
Goddard Space Flight Center in
August 1996.

STIS
by George Hartig

The STIS instrument is now nearing
completion of its hardware integration
and flight software development stages
at Ball Aerospace. Final optical
integration activities are now in
progress. All of the science-mode
gratings and mirrors are now installed
on the optical bench, with exception of
the spherical aberration corrector
group, which was successfully tested
as a subsystem in September. The
calibration systems, comprising 6 lamp
subsystems and about a dozen mirrors
and beamsplitters, have been as-
sembled and are due to be installed in
December. All seven of the mecha-
nisms have been assembled and all but
the aberration corrector mechanism
and calibration insert mechanism have
been tested and installed. The
electronics are also nearing comple-
tion, with the second of the two
(redundant) main electronics boxes
undergoing final assembly and
environmental testing in December.
The flight CCD detector finished
environmental testing in early
December and is now installed on the

optical bench. The MAMA detectors
have been somewhat more problem-
atic. Although high quality tubes have
been produced and excellent results
have been obtained from the engineer-
ing model units during the optical
testing of the instrument, some
difficulties were encountered in
producing completed flight detector
assemblies. Problems with the high
voltage power supply and the tube
potting scheme are now thought to be
understood and we expect to have
flight detectors ready for integration in
February. A major landmark was
reached in November when a large
portion of the flight hardware and
software were first tested together. The
test exercised the mode select
mechanism (MSM), slit wheel, mode
isolation shutter and echelle blocker
mechanisms and the band 2 (near-UV)
MAMA system through the flight
electronics, using the flight software
and the STScI-developed commanding
software. This end-to-end test was
highly successful, generating spectra in
several science modes. Additional tests
of this type, incorporating more of the
hardware and software are scheduled
for late December and January. Nearly
every science mode of the instrument
has now been tested, from the far UV
to the visible, to assess the quality of
the optical alignment. After some
adjustments were made to correct
small focus offsets between several of
the gratings and mirrors on the MSM,
the optical performance of all modes
appears to readily meet the specifica-
tions. Some 500 images and spectra
have been acquired, logged and
archived to date as a result of this
testing. Meanwhile, the STScI is hard
at work to develop the commanding,
calibration and user-support software
and documentation required to
effectively use the STIS after its
installation in the HST.

Hubble Data
Archive News
by Megan Donahue

A new version of the Space
Telescope Data Archiving and
Distribution System (DADS) was
installed on December 1. One of the
major enhacements is the abibility to
retrieve data directly to the user’s local
disk. This option is to be used only for
small requests. For larger requests, for
sites with slow data transfer or
unreliable internet connectivity, users
should still request FITS tapes. Using
this new facility, PIs can now retrieve
their own proprietary data. PIs can also
designate specific co-investigators that
can have access to the data from
specific proposals. Please note that all
investigators desiring to retrieve
proprietary data from the Hubble Data
Archive must be registered archive
users. You can register directly on a
StarView screen or filling the form at
http://stdatu.stsci.edu/
registration_form. Please contact the
archive hotseat at archive@stsci.edu
after registering if you are going to
retrieve proprietary data.

This new version of DADS also
changed the name extension of the
files retrieved from the Archive. It is
now fits instead of fit. This will make
them more compatible with all FITS
processing packages. In addition, all
GO tapes will now include the jitter
files for every observation. An
automatic message will now be sent to
GOs and GTOs notifying them that a
tape was mailed. This last enhance-
ment will allow our operators to
concentrate more on quality control.

StarView 4.2
A new release of StarView is

available. Several new features were
added to its capabilities:

• a utility to overlay the apertures of
HST instruments on the images
extracted from the Digitized Sky
Survey

continued page 9

ST ScI Newsletter  •  HST Observatory
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RPS2 for Cycle 6
Observations
by Ashim Bose, Glenn Miller
and Karla Peterson

A new version of RPS2 has been
released. It incorporates a number of
enhancements suggested by users.
Cycle 6 observers should use this
version.

Observers familiar with RPS2 from
the last cycle will find that the “look
and feel” of RPS2 is largely un-
changed. We just concentrated on
adding new observing capabilities.
Perhaps the most notable change is the
new, prototype graphical Proposal
EDitor (PED). Instead of typing
information into a flat text file, PED,
with its point-and-click facilities,
allows you to enter data quickly and
easily into graphical forms. It provides
syntax checking and explanations on
legal and illegal options.

New observing capabilities with this
version of RPS2 include:
• Optional parameters which simplify

the specification of WFPC2 dithering
• Schedulability special requirement

which allows you to increase the
flexibility of tightly constrained
observations by requiring smaller
target visibility intervals

• Drop to Gyro If Necessary - For
observations of the same target with
different instruments (e.g. FOS and
WFPC2) it may not be possible to
use the same guide star pair for both
observations. If the WFPC2 is being
used for a quick image, then Drop to
Gyro will allow the WFPC2
exposure to be taken under gyro
pointing and avoid the expense of the
acquisition of a new guide star pair.

• Low-Sky and Shadow - Low sky
requests that the current exposure be
taken when the total background
light is no more than 30% greater
than the yearly minimum value of the
zodiacal background for that target.
To minimize Earth shine, the
exposure will also be taken when the
target is at least 40 degrees from the
bright Earth. This limits visibility
time to about 48 minutes per orbit.
Efficiency and schedulability are
reduced with this special require-
ment, but to a much lesser degree
than with SHADOW which requires
the observation to be taken when the
HST is in the Earth’s shadow.

• Save and Use Offset replace
Interactive Acquisitions in many
situations and allow the offsets from
Onboard Acquisitions to be used in a
later visit.

• Requires Ephemeris Correction
indicates that a correction for
position errors due to moving-target
and/or HST ephemeris uncertainty
may be needed to execute the
exposure. This special requirement is
only valid for exposures with moving
targets.

• Multiple Guide Star visits - observa-
tions requiring different guide stars
can now be modeled within a single
visit.

An updated copy of the Cycle 6
Proposal Instructions will be mailed to
Cycle 6 observers, but an electronic
version is available from the STEIS
Phase II Proposal Development page.

This new version of RPS2 can be
downloaded from the “Phase II
Proposal Development” page (under
the Observer page).

We welcome your comments and
suggestions on RPS2 and the new
Proposal Editor. Please send them to
your Program Coordinator.

Hubble Data Archive from page 8

• the tables summarizing query results
saved in StarView can be customized

• columns to be saved to a file can be
chosen and ordered

• the width of the table columns in the
StarView screen and in the saved file
can be modified interactively.

The Observatory Monitoring System
screen has been added to StarView.
This will facilitate the retrieval of the
jitter files and also to search on new
fields such as the telescope roll angle
and the Earth-Sun limb angle, for
example.

Distributed StarView is available at
ftp://stdatu.stsci.edu/pub/starview or

http://stdatu.stsci.edu dist_starview.
html for the following platforms:
SunOs 4.1.3, Solaris 2.4, VAX VMS,
OpenVMS for DEC Alpha and DEC
UNIX (OSF/1) for the DEC Alpha.

Hubble Data Archive User Survey
We are conducting a survey of the

HST user community through
February 1996. This is an opportunity
for our users to give us input on future
directions and policies of the Archive.
We would like to hear your sugges-
tions and comments on recalibration,
data media, Archive services and

software. The survey is at http://
stdatu.stsci.edu/survey/. If you do not
have access to the WWW and would
like to participate, please send a
message to archive@stsci.edu and we
will mail you a copy.

DADS New Features
• retrieval of files directly to your local disk
• PIs can retrieve their own proprietary data
• jitter files included for all observations
• retrieved files extension is .fits
• automatic generation of tapes
• PIs notified automatically that tapes are mailed
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Panel and TAC Members for Cycle 6

Telescope Allocation Committee
Michael A’Hearn, Chair

Panel Chairs
Peter Conti (Hot Stars)
Heidi Hammel (Solar System)
Craig Foltz (Quasar Absorption Lines)
Kenneth Freeman (Stellar Populations)
John Meaburn (ISM)
Theodore Simon (Cool Stars)
Alan Stockton (AGN)
J. Anthony Tyson (Cosmology)
Brian Warner (Binaries & Star Formation)
Tim de Zeeuw (Galaxies and Clusters)

PANELS
AGN
Richard Barvainis
Chris Carilli
Paolo Padovani
James Ulvestad
William van Bruegel
Roeland van der Marel
Sylvain Veilleux
Beverly Wills

Binaries and Star Formation
Dana Backman
Anne Cowley
Ronald Kaitchuck
Peter Leonard
Tom Marsh
Geraldine Peters
Bo Reipurth
Gary Schmidt
Michael Simon

Cool Stars
Kenneth Carpenter
Douglas Duncan
Andrea Ghez
Donald Luttermoser
Roberto Pallavicini
Dieter Reimers
Peter Stetson

Cosmology
Edmund Bertschinger
Mark Dickinson
George Djorgovski
Alan Dressler
Puragra Guhathakurta
Robert Kirshner
Michael Rowan-Robinson

Galaxies and Clusters
Kirk Borne
Jane Charlton
Harry Ferguson
Holland Ford
Robert Kennicutt
Jeremy Mould

Ray Sharples
Rogier Windhorst

Hot Stars
Charles Bailyn
Kris Davidson
Urlich Heber
Nancy Morrison
Regina Schulte-Ladbeck
Edward Sion
Donald Winget

ISM
Harriet Dinerstein
Robert Fesen
Donald Garnett
George Jacoby
Derck Massa
John Mathis
Patrick Roche
Michael Shull

Quasar Absorption Lines
Jill Bechtold
Peter Jakobsen
Lenox Cowie
David Meyer
Patrick Petitjean
David Turnshek
John Webb

Solar System
James Bell
Michael Brown
Larry Esposito
Alan Fitzsimmons
Caitlin Griffith
David Jewitt
Nicholas Schneider

Stellar Populations
Beatriz Barbury
Timothy Beers
Gerard Gilmore
John Hillier
Rosemary Mardling
Michael Rich
Patrick Seitzer

Members at Large
Alan P. Boss
Philip A. Charles
Mario Livio
George Miley
Alexander Szalay
Virginia Trimble
Andrew Wilson

GO and AR Statistics of PI by country

Country Submitted Approved

Australia 12 8
Austria(*) 1 0
Belgium(*) 2 2
Brazil 2 1
Canada 26 13
Chile 2 1
Denmark(*) 2 0
Finland(**) 2 1
France(*) 33 16
Germany(*) 46 28
India 2 0
Israel 3 1
Italy(*) 25 9
Japan 1 0
Mexico 4 3
Netherlands(*) 13 6
New Zealand 1 0
Russia 1 0
South Africa 2 1
Spain(*) 10 2
Sweden(*) 4 2
Switzerland(*) 5 1
United Kingdom(*) 94 29
United States 732 372

Total 1025 496

(*) ESA member state
(**) ESA associate member state

ST ScI Newsletter  •  Observers & Proposers

We would like to thank the
members of the TAC & Panel
for their work.
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Cycle 6 — Summary Table

AGN BSF COS CS G&C HS ISM QAL SP SS Total

proposals received

GO 120 125 94 70 104 78 93 51 106 77 918

SNAP 7 1 2 2 8 2 3 2 2 0 29

AR 14 3 18 4 12 2 8 4 5 8 78

orbits requested

1949 1400 2069 966 1281 789 1215 935 1783 1156 13543

accepted proposals

GO 34 56 46 36 53 46 46 22 49 47 435

SNAP 4 1 2 2 6 2 3 2 1 0 23

AR 5 3 5 4 7 2 4 1 3 4 38

accepted primary orbits

534 509 769 322 473 283 382 326 555 421 4574

accepted proposals

FOS (pure/mixed) 10/2 13/5 1/0 0/0 6/6 9/3 3/7 9/4 5/1 9/8 65/36

GHRS (pure/mixed) 3/0 16/5 1/1 18/0 4/2 4/4 17/2 6/4 1/0 6/8 86/26

FOC (pure/mixed) 3/1 2/1 4/2 4/0 1/2 3/2 1/0 2/0 0/0 0/1 20/9

WFP (pure/mixed) 19/3 17/1 39/3 8/0 39/8 16/4 21/7 3/0 43/1 20/10 206/37

FGS (pure/mixed) 0/0 3/0 0/0 8/0 0/0 0/0 0/0 0/0 0/0 0/0 11/0

accepted primary orbits

FOS (pure/mixed) 169/22 129/70 3/0 0/0 51/96 48/46 19/110 131/48 102/4 58/90 710/486

GHRS (pure/mixed) 130/0 147/70 10/11 157/0 70/14 75/55 129/14 93/48 19/0 49/87 779/299

FOC (pure/mixed) 33/16 5/20 50/55 20/0 7/12 13/9 1/0 0/0 0/0 0/8 129/120

WFP (pure/mixed) 264/38 126/20 655/66 77/0 228/112 83/48 23/110 54/0 430/4 185/113 2225/511

FGS (pure/mixed) 0/0 12/0  0/0 68/0  0/0 0/0 0/0 0/0 0/0 0/0 80/0

accepted ESA PIs 9 15 10 2 17 16 8 4 11 9 101

accepted ESA primary orbits

GO 102 116 68 22 121 87 50 36 96 71 769

SNAP 110 25 0 0 257 0 0 0 0 0 382 (17%)
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Approved Observing Programs for Cycle 6 Continued
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Approved Observing Programs
for Cycle 6 Continued

Sh
em

an
sk

y
U

ni
ve

rs
ity

 o
f S

ou
th

er
n 

C
al

ifo
rn

ia
M

or
ph

ol
og

y 
of

 O
H

 in
 th

e 
Sa

tu
rn

 M
ag

ne
ts

op
he

re
Sm

ith
Lu

na
r a

nd
 P

la
ne

ta
ry

 L
ab

or
at

or
y

W
FP

C
2 

Su
pp

or
t f

or
 th

e 
M

ar
s 

Pa
th

fin
de

r M
is

si
on

So
fia

N
at

io
na

l R
es

ea
rc

h 
C

ou
nc

il
O

zo
ne

 A
bu

nd
an

ce
 in

 M
ar

s 
At

m
os

ph
er

e
Sp

en
ce

r
Lo

w
el

l O
bs

er
va

to
ry

Te
m

po
ra

l V
ar

ia
bi

lit
y 

of
 Io

’s
 S

ur
fa

ce
 a

nd
 P

lu
m

es
Sr

om
ov

sk
y

U
ni

ve
rs

ity
 o

f W
is

co
ns

in
-M

ad
is

on
Ar

ch
iv

e 
R

es
ea

rc
h 

on
 N

ep
tu

ne
’s

 A
tm

os
ph

er
ic

 D
yn

am
ic

s
Sr

om
ov

sk
y

U
ni

ve
rs

ity
 o

f W
is

co
ns

in
-M

ad
is

on
At

m
os

ph
er

ic
 D

yn
am

ic
s 

an
d 

C
lo

ud
 S

tru
ct

ur
e 

on
 N

ep
tu

ne
St

er
n

So
ut

hw
es

t R
es

ea
rc

h 
In

st
itu

te
A 

Ta
rg

et
ed

 H
ST

 S
ea

rc
h 

fo
r N

ew
 S

pe
ci

es
 in

 th
e 

Lu
na

r A
tm

os
ph

er
e

St
or

rs
Sp

ac
e 

Te
le

sc
op

e 
Sc

ie
nc

e 
In

st
itu

te
An

 Im
ag

in
g 

St
ud

y 
of

 A
st

er
oi

ds
W

ea
ve

r
Ap

pl
ie

d 
R

es
ea

rc
h 

C
or

po
ra

tio
n

Sy
st

em
at

ic
 In

ve
st

ig
at

io
n 

of
 C

/1
99

5 
O

1 
(H

al
e-

Bo
pp

)
W

ea
ve

r
Ap

pl
ie

d 
R

es
ea

rc
h 

C
or

po
ra

tio
n

H
ST

 In
ve

st
ig

at
io

n 
of

 a
 B

rig
ht

, N
ew

 C
om

et
Yo

un
g

N
AS

A 
Am

es
 R

es
ea

rc
h 

C
en

te
r

Sp
at

ia
lly

-re
so

lv
ed

 m
ap

pi
ng

 o
f T

ita
n’

s 
at

m
os

ph
er

e 
at

 s
ev

er
al

 in
te

re
st

in
g 

al
tit

ud
es

Ze
lln

er
G

eo
rg

ia
 S

ou
th

er
n 

U
ni

ve
rs

ity
Ve

st
a 

at
 P

er
ih

el
io

n
Ze

lln
er

G
eo

rg
ia

 S
ou

th
er

n 
U

ni
ve

rs
ity

Sp
ec

tro
ph

ot
om

et
ry

 o
f I

nn
er

 S
at

el
lit

es
 o

f U
ra

nu
s

Ze
lln

er
G

eo
rg

ia
 S

ou
th

er
n 

U
ni

ve
rs

ity
Sp

ec
tro

ph
ot

om
et

ry
 o

f I
nn

er
 J

ov
ia

n 
Sa

te
lli

te
s

The Space Telescope —
European Coordinating Facility publishes a quarterly
newsletter which, although aimed principally at
European Space Telescope users, contains articles of
general interest to the HST community. If you wish to
be included in the mailing list, please contact the
editor and state your affiliation and specific involve-
ment in the Space Telescope Project.

Robert Fosbury  (Editor)
Space Telescope — European Coordinating Facility

Karl Schwarzschild Str. 2
D-85748 Garching bei München
Federal Republic of Germany

E-Mail: rfosbury@eso.org

ST-ECF
Newsletter

Live from HST
March 14
April 23

NASA Select TV
PBS

See details on the next page
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Office of Public Outreach
by Carol Christian

The Office of Public Outreach
(OPO) has had an interesting year with
a number of changes in personnel,
various upheavals in NASA structure
and management, and hurdles in
securing our budget. Nevertheless
OPO was able to provide to the public
glimpses of some remarkable research

results and spectacular
data. In the latter

part of the year,
in between the
release of
results such as
the brown
dwarf, compan-

ion of Gliese 229,
showcasing the Eagle

Nebula (M16) data and
scientific research and preparing for
the Hubble Deep Field observation,
OPO has taken some time for a
pragmatic look at our activities and
resources. We have worked on
documenting a mission statement for
the Office and a set of albeit ambitious
goals. We believe we have formulated
a sensible (but exciting!) core program
to better serve the public, but also to
support the astrophysics community in
articulating the value and process of
our scientific research.

To define the OPO Core Program,
we have examined strategies for
improving the delivery of materials
and services and applying our talents
and resources to broker the expertise of
the astrophysics community and HST
Program to the public. The changes we
have formulated include enhancement
to the OPO Web resources coordinated
with overall improvements in Space
Telescope Electronic Information
Systems (STEIS). As our changes take
form, they will be documented at
http://www.stsci.edu/. Soon you will
be invited to open our electronic “file
cabinet” to access images, background
information, scientists’ fact sheets and
educational materials. OPO welcomes
your creative commentary on our plans
and our resources, and invites the
astrophysics community to keep us
informed of your new research results,

educational activities and public
information programs. Please send
them to outreach@stsci.edu.

Initiative to Develop
Education through
Astronomy (IDEA)

On December 18th the Office of
Public Outreach hosted a proposal
review for the Initiative to Develop
Education through Astronomy (IDEA)
grants program. Review participants
included astronomers, educators,
science supervisors from local school
districts, planetaria/science museum
staff, NASA education personnel and
representatives from STScI.

In total, 66 IDEA proposals were
reviewed requesting $716,000. Among
the many excellent projects that were
selected, we can mention:

• A program for middle school students
near Yerkes Observatory to experi-
ence telescope building, astrophotog-
raphy, and developing original
research using the 10-inch and 24-
inch reflecting telescopes at Yerkes;

• The continuation of a Washington
DC-based pilot program developing
video-based curriculum in As-
tronomy and Space Science to be
used as a supplement to general
science courses at the junior high
level;

• An interactive, WWW-based
astronomy supplement for high
school physics curricula in the Iowa
City area;

• A teacher workshop for schools with
high hispanic enrollment in the Las
Cruces, NM, Independent School
District;

• The development of a system-wide
approach for teaching hands-on/
minds-on astronomy concepts to over
15,000 K-6 students in the Prince
George’s County, MD, Public
Schools;

The IDEA program was developed
in 1991 by the NASA Astrophysics
Division to create more opportunities

for scientists to share the excitement of
space astronomy research with
students and the public. Today, the
program is administered by the Space
Telescope Science Institute on behalf
of NASA. The IDEA program
encourages research astronomers to
use their talents and enthusiasm to
undertake projects that promote greater
mathematical, technological, and
scientific literacy. It emphasizes
collaboration between partners in the
professional education community, as
well as links to active learning and
education reform. Funding is available
up to $20,000. Funds may be used, for
example, to support salary, travel,
materials and stipends. Funding for
equipment is discouraged but allow-
able in exceptional circumstances.

To receive the IDEA announcement
or for more information on how to
apply for a grant next year, please send
email to IDEA@stsci.edu or call
Carole Rest at (410) 338-4590.
A copy of the 1995 announcement is
also available at URL: http://
www.stsci.edu/EPA/education.html.

Live from HST
Remember your curiosity as a child

of the sky and all the wonders it holds?
Now you can share in the same
curiosity of children from around the
world through the “Live From HST”
project.

“Live From HST” is a PASSPORT
to KNOWLEDGE integrated multime-
dia educational project aimed primarily
at the middle school grades. The
project involves live and videotaped
images, printed materials suggesting
hands-on in-class activities, and on-
line computer activities.

 By using the Internet, students
participated in an electronic “Great
Planet Debate” with Planet Advocates
Reta Beebe (New Mexico State
University) for Jupiter, Carolyn Porco
(University of Arizona) for Uranus,
Heidi Hammel (MIT) for Neptune, and
Marc Buie (Lowell Observatory) for
Pluto. The debate resulted in the
decision that the student Co-Investiga-
tors will use two of their HST orbits to
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study Neptune and one to study Pluto.
Reta Beebe "loaned" one of her GO
orbits so Jupiter could also be
included. Students will be able to
follow the progress of their upcoming
observations via the Internet.

STScI astronomers and staff are
supporting the on-line component of
“Live From HST” by providing
biographies and journals describing
what it’s like to work on the Earth’s
most powerful astronomical tool. They
will also participate in an electronic
question and answer session with
students curious to learn more about
their work and careers.

“Live From HST: Making YOUR
Observations” will air on PBS and
NASA Select TV live from STScI,
Goddard Space Flight Center and ST-
ECF in Garching (Germany) on March
14, 1996.

“Live From HST: Announcing
YOUR Results” will air live from
STScI on April 23, 1996, 3 days after
National Astronomy Day and during
NSF’s National Science and Technol-
ogy Week.
For more information, access the
project’s Home Page at: http://
quest.arc.nasa.gov/livefrom/hst.html

Education Session
at HST Paris Meeting

More than thirty meeting attendees
braved uncertain homeward transporta-
tion to remain in Paris for a special
Saturday session on education.
“It was the best session of the meeting
for me,” quipped Mike Disney from
the University of Wales, College of
Cardiff.

The classroom-sized group made it
easy for Doug Duncan (Adler
Planetarium), to pass out diffraction
gratings as an example of a hands-on
activity he uses to help visitors
appreciate spectroscopy. He gave many
illustrations of what astronomers can
do to collaborate with planetaria.

Barrie Jones of the United
Kingdom’s Open University brought
video clips to show how he teaches
“Astronomer at a Distance.” Carol

Christian (STScI) presented innovative
uses of the World Wide Web for public
and educational outreach.
The session finale was a hands-on
demonstration presented by Kim
Zeidler called “Planet Picking.” Kim, a
K-6 science coordinator now interning
for a year in the STScI Outreach
group, conducted the activity devel-
oped by the Pacific Science Center
which is designed to allow students to
use their own deductive ability in
sorting postcards featuring planets and
planetary features to help them learn
how a scientist works. Extra materials
were distributed to session participants
for use in their own classroom visits.

Kim also prepared a practical guide
for scientists visiting a classroom. It
includes facts about students by grade,
information on the constructivist
education model that predominates
today’s classrooms, and simple
guidelines to help a scientist prepare
for a visit and make the most of the
time spent with students. If you are
interested in receiving a copy, contact
outreach@stsci.edu.

The Digitized Sky
Survey II -
Preliminary Data
Availability

by Barry Lasker and Brian McLean

The Catalogs and Surveys Branch is
pleased to announce that a preliminary
version of the second epoch Digitized
Sky Survey based on scans of the SES
and POSS-II surveys is now available
on the ST ScI WWW server.

As part of our ongoing program to
support HST operations and to provide
the underlying material for a future
second generation Guide Star Catalog
(GSC-II), CASB is in the process of
scanning the latest sky survey Schmidt
plates in both the northern and
southern hemispheres. Accordingly, in
1991 Caltech and the ST ScI com-
pleted a Memorandum of Understand-
ing which defined The Palomar - ST
ScI Digitized Sky Survey. Similarly,
the Anglo-Australian Observatory and
the ST ScI are obtaining a new Second

Epoch Southern (SES) Survey (Lasker
and Cannon 1990), to provide a
comparable modern epoch survey in
the southern hemisphere. Major
features of this program are digitiza-
tion based on scans of the original
plates, supplemented by copy plates of
the PPARC/SERC Equatorial Red
survey, processing of all fields in all
passbands (3576 plates total), the use
of a 1” sampling interval, and
distribution of the full-plate pixel data
to the community.

In support of this, the microdensito-
meters used for the original scanning
for the Guide Star Catalog (Lasker et
al. 1990) were rebuilt as laser-
illuminated 5-channel systems capable
of scanning rates well in excess of
1000 plates per year. The metrology is
stable to 0.5m, and the densitometry
extends three density units above the
sky (note that typical sky values on the
original plates are in the range 1.5-
2.5). The scans are of dimension
23040x23040 which corresponds to
1.1 Gbyte per plate (for a 2.8 Tbyte
survey total).

At the ST ScI, the raw scans are
archived on 6 Gbyte WORMs (six
scans per disc). However, with existing
technology, this data set is too large for
simple community distribution; and
some data compression is essential. A
very similar problem with earlier ST
ScI scans of the POSS-I (E) and the
SERC J surveys led to the development
of the Digitized Sky Survey - I, based
on 10X compression with loss, using
the H-transform (White, et al., 1992),
and occupying 102 printed CD ROMs.
The same approach and the same
compression factor were adopted for
the DSS-II. A basic difference,
however, is that the POSS-II and SES
surveys are still in progress. Thus the
data must be regarded as preliminary
in that certain plates may be retaken or
rescanned as resources permit near the
end of the project. This alone pre-
cludes the initial investment required
for a massive printing on CD ROMs.
However, the general community
interest in the data makes it appropriate
that we create a preliminary distribu-
tion mechanism for immediate use,
even while still maintaining our
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committment to make a printed CD
ROM version after the completion of
the observing and scanning.

The technology adopted for the
preliminary distribution is write-once
CD ROMs. With 10X compression, six
plates fit on a single volume (but fewer
where severely crowded fields make
10X too large a compression factor).
As a preliminary distribution of the
DSS-II data, such discs are now being
prepared and mounted in a jukebox
accessible at the ST ScI WWW server.
The new scans may be accessed at
URL http://stdata.stsci.edu/dss/
dss_form.html

Because of the limited throughput of
write-once technology, only a few
copies of each volume are being made.
One is located at ESO while the
disposition of the others remain to be
negotiated in consideration for help in
relieving resource-based risks to the
project.

The highest priority for the
continued development of this
community data server is to complete
coverage in the R-band; then, as
resources permit, the POSS-II J and
IV-N plates will be added. As of this
writing, sky coverage is about 15% and
increasing by about 5% per month.

ACKNOWLEDGEMENTS
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Caltech and its benefactors (cf., Reid
1991 for a full list) we are grateful to
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which operates the UK Schmidt, the
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Southern Observatory for support of
the digital aspects of the program.
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Sabbatical Visitors
at STScI

In order to promote exchange of
ideas and collaborations in HST-
related science, STScI expects to
provide limited funds to support
visiting scientists who wish to spend
extended periods of time (typically
three to six months) doing research at
STScI. Typically the visitor is on
sabbatical leave from his or her home
institution. In general, these visitors
will have the status of STScI employ-
ees and have access to the facilities
available to staff members, including
access to NCSA facilities.

Established scientists who might be
interested in such a visit should send a
letter specifying the suggested period
for the visit and any other relevant
details to the Visiting Scientist
Program, c/o Nino Panagia (e-mail
panagia@stsci.edu) at STScI.
Applicants should also include a
statement of research plans and a copy
of their curriculum vitae. Applications
can be submitted at any time of the
year, but full consideration for visits
planned  during the summer of 1996 or

during the academic year commencing
in September 1996 will be given to
applications received by February 2,
1996.   Sabbatical visitors for the
academic year 1995-95 include
Massimo Della Valle (University of
Padua), Henny Lamers (University of
Utrecht), Ronald Webbink (University
of Illinois) and Tom Wilson (Max-
Planck_Institute für Radioastronomie).

ESA Fellowships at STScI
Astronomers of ESA member

countries are reminded of the possibil-
ity of coming to do research at STScI
as an ESA Fellow. Prospective
fellowship candidates should aim to
work with a particular member or
members of the staff at STScI, and for
this reason, applications must be
accompanied by a supporting letter
from STScI.

Details of the interests of staff
members at STScI can be obtained
from Dr. N. Panagia. Details of the
fellowships and applications proce-
dures can be obtained from the
EDUCATION OFFICE,ESA,8-10 rue
Mario Nikis, 75738 PARIS 15,
FRANCE.

Completed application forms must
be submitted through the appropriate
national authority, and should reach
ESA no later than 31 March for
consideration in May, and no later than
30 September for consideration in
November.

A copy of the completed application
should be sent to the Chairman of the
Postdoc Selection Committee, Dr. M.
Fall, at STScI, 3700 San Martin Drive,
Baltimore, MD 21218, USA.

Selected Fellows must negotiate the
commencement dates of their ESA
Fellowships at STScI with the
Research Programs Office (c/o Ron
Allen) at least 2 months before their
prospective starting times.

The interests and activities of staff
members at STScI can best be
assessed by reading the annual report
of the Institute which is to be found in
the Bulletin of the American Astro-
nomical Society (1995) Vol. 27, p. 586.

Table 1 - DSS-II Data Summary Status information as of November 1995

North POSS-II South SES+ER

Band BJ R I R
Plate Emulsion IIIa-J IIIa-F IV-N IIIa-F
Telescope Filter GG385 RG610 RG9 RG610
Mean Wavelength 4800 6500 8500 6500
Limiting Mag. 22.5 20.8 19.5 20.8
Plate Status 82% 83% 55% >90%
Scan Status 43% 43% 15% 36%
CD ROM Status — 15% — 15%
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Currently there are two ESA
Fellows in residence at STScI:
Salvatore  Scuderi, whose interests are
stellar winds and supernovae, and
Nicola  Caon, who is studying
elliptical galaxies.

Colloquia, Symposia,
and Workshops
by Mario Livio

“The Extragalactic Distance Scale,”
this year’s STScI May Symposium
will take place on May 7-10. A variety
of methods, as well as the most recent
results on the determination of the
Hubble Constant will be presented and
discussed. The deadline for registration
is April 1, 1996. People interested in
participating should contact Cheryl
Schmidt at STScI by mail, e-mail
(schmidt@stsci.edu) or phone (410-
338-4404). The registration fee is
$140. More information can be
obtained at http://www.stsci.edu/ftp/
meetings/meetings.html.

A number of workshops are being
planned:(i) Evolution of Low Lumi-
nosity Galaxies, March 25-27; (ii)
Multi-Wavelength Digital Sky
Surveys, August 26-30, and (iii)The
Astrophysics that Can be Learned from
Planet Searches, at a date still to be
determined.

IAU Symposium No.179
New Horizons from Multi-
Wavelength Sky Surveys
by Barry Lasker and Brian McLean

The Space Telescope Science
Institute and The Johns Hopkins
University are pleased to announce that
they will be co-sponsoring IAU
Symposium 179 during the week of
August 26-30th 1996.

Large area sky surveys are now a
reality in the Radio, IR, Optical, UV,
X-ray and Gamma-ray passbands. In
the next five years, new surveys using
optical, UV, and IR mosaic cameras
with high throughput digital detectors
will expand the dynamic range and
accuracy of photometry and astrometry
for > 109 objects covering significant

fractions of the entire sky. Parallel X-
ray and radio surveys over the same
areas will produce astronomical image
and spectroscopic databases of
unprecedented size and quality.
Together, these surveys make it
possible to pursue scientific programs
that could not be supported by any
single one. The combined data sets
will provide significant new constraints
on star formation, stellar dynamics,
Galactic structure, the evolution of
galaxies, and large scale structure, as
well as new opportunities to identify
rare Galactic and cosmological objects.

The focus of this meeting will be
how surveys at different wavelengths
can be coordinated with each other, as
well as how strategies adopted for one
survey may be used to enhance the
scientific output of another. By
bringing together the experts represent-
ing the various surveys, spectral
regions, and astrophysical disciplines,
new opportunities will be identified
and explored. The result will be in a
better understanding of the possibilities
for coordinating present surveys and
for combining data from them, as well

as a definition of the technical and
schedule requirements for future
surveys. The meeting will review the
multitude of surveys by spectral
region, and then will address the
opportunities for innovative research
resulting from the combination of
surveys. Scientific issues and opportu-
nities that are common to most surveys
will be considered, as well as problems
related to data processing and
archiving. The Symposium will occupy
a five-day interval, with 4.5 days of
formal discussions and one half-day
reserved for informal discussions and a
social-cultural event. The meeting
format will consist primarily of invited
reviews, but posters and a small
number of selected contributed talks
are welcome. Generous intervals will
be scheduled for discussions and for
the poster papers. Additional informa-
tion may be obtained by sending e-
mail to the local organizing committee
at iau179_loc@stsci.edu or via the
WWW at URL  http://www-
gsss.stsci.edu/iau_symp_179/
announcement.html
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Recent ST ScI Preprints

February 1996February 1996

967. “The Sub-Arcsecond Radio Structure in NGC 1068: I.
Observations and Results,” J.F. Gallimore, S.A. Baum, C.P.
O’Dea, A. Pedlar.

968. “Nuclear Rings in Active Galaxies,” T. Storchi-Bergmann,
A.S. Wilson, J.A. Baldwin.

969. “Hubble Space Telescope Observations of Globular
Clusters in M87 and an Estimate of H

0
,” B.C. Whitmore, W.B.

Sparks, R.A. Lucas, F.D. Macchetto, J.A. Biretta.

970. “A Search for Far-UV Emission Lines from Diffuse Hot
Gas in the Halo of NGC 4631,” H.C. Ferguson, W. Van Dyke
Dixon, A.F. Davidsen, R.-J. Dettmar.

971. “The Origin of Cosmic Rays Above 1018.5 eV,” C.A.
Norman, D.B. Melrose, A. Achterberg.

972. “The Unusual X-Ray Collision Morphology of NGC 4782/
4783 (3C 278),” L. Colina, K.D. Borne.

973. “An Emission-Line Imaging Survey of Early-Type Seyfert
Galaxies—I. The Observations, J.S. Mulchaey, A.S. Wilson, Z.
Tsvetanov.

974. “Common Envelope Evolution in Binary Systems,”
M. Livio.

975. “On the Erosion of the Helium Layer in White Dwarf
Nova Progenitors,” D. Prialnik, M. Livio.

976. “The Broad-band Energy Distribution of the Misaligned
Gamma-Ray Blazar PKS 0521—365,” E. Pian, R. Falomo, G.
Ghisellini, L. Maraschi, R.M. Sambruna, R. Scarpa, A. Treves.

977. “A Reconnaissance of the 900—1200 AA Spectra of Early
O Stars in the Magellanic Clouds,” N.R. Walborn, K.S. Long,
D.J. Lennon, R.-P. Kudritzki.

978. “The Age-Related Properties of the HD 98800 System,
D.R. Soderblom, T.J. Henry, M.D. Shetrone, B.F. Jones, S.H.
Saar.

979. “HST Imaging and Polarimetry of NGC 5128 (= Centau-
rus A), E.J. Schreier, A. Capetti, F. Macchetto, W.B. Sparks,
H.J. Ford.

980. “A Survey of Ca II H and K Chromospheric Emission in
Southern Solar-Type Stars, T.J. Henry, D.R. Soderblom, R.A.
Donahue, S.L. Baliunas.

981. “H
2
 and OH Masers As Probes of the Obscuring Torus in

NGC 1068,” J.F. Gallimore, S.A. Baum, C.P. O’Dea, E. Brinks,
A. Pedlar.

982. “Radiative Transfer in a Clumpy Universe: II. The
Ultraviolet Extragalactic Background,” F. Haardt, P. Madau.

983. The H
2
O Megamasers in NGC 2639—Evidence for an

Accretion Disk in a Liner Nucleus,” A.S. Wilson, J.A. Braatz,
C. Henkel.

984. “A ROSAT Search for Clusters around Three Powerful
Radio Galaxies at Redshifts 0.1 >~ z >~ 0.25,” C.P. O’Dea, D.M.
Worrall, S.A. Baum, C. Stanghellini.

985. “Bar Dissolution and Bulge Formation: An Example of
Secular Dynamical Evolution in Galaxies,” C.A. Norman, J.A.
Sellwood, H. Hasan.

986. “Intermediate Velocity Gas in the North Galactic
Hemishere: HI Studies,” K.D. Kuntz, L. Danly.

987. “The Hot Gaseous Halo of the Spiral Galaxy NHC 3628 in
the Leo Triplet,” M. Dahlem, T.M. Heckman, G. Fabbiano,
M.D. Lehnert, D. Gilmore.

988. “The Subarcsecond Radio Structure in NGC 1068: II.
Implications for the Central Engine and Unifying Schemes, J.F.
Gallimore, S.A. Baum, C.P. O’Dea.

989. “The Interpretation of Color-Magnitude Diagrams through
Numerical Simulation and Beyesian Inference,” E. Tolstoy, A.
Saha.

990. “The Resolved Stellar Population of Leo A, E. Tolstoy.

991. “The Highest Energy Cosmic Acts,” C.A. Norman.

992. “On the Nature of Radio Galaxies,” A.S. Wilson.

993. “Are Microlensing Events Contaminated by Dwarf Nova
Eruptions?” M. Della Valle, M. Livio.

994. “Spectroscopy of Suspected Variable Stars,” R.A. Downes,
D. Wallace.

995. “Circumnuclear Disks in Radio-Quiet Active Galaxies,”
A.S. Wilson.

996. “Magnetic Reconnection and Star Formation in Molecular
Clouds,” S.H. Lubow, J.E. Pringle.

997. “Young Binary Star/Disk Interactions,” S.H. Lubow, P.
Artymowicz.

Preprints can be requested at toolan@stsci.edu.
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How to contact ST ScI
All services and most of the documentation provided by STScI can be
found at:

http://www.stsci.edu

by sending mail to help@stsci.edu
or calling +1-410-338-1082

Additionally, documentation and support can be requested at:

Phase I hst_query@stsci.edu
HST Data Archive archive@stsci.edu
Instrument Information: http://www.stsci.edu/instruments.html
STSDAS http://ra.stsci.edu/STSDAS.html

Any questions about the scheduling of your observations should be
addressed to your Program Coordinator. After program execution, you
can always contact your Contact Scientist. PRESTO’s Mosaic page
(http://presto.stsci.edu/public/propinfo.html) contains that informa-
tion, if you do not know who these persons are.
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Comments, suggestions and mailing list corrections can be
addressed to the Editors, Daniel Golombek (+1-410-338-4974,
golombek@stsci.edu) or David R. Soderblom (+1-410-338-4543,
soderblom@stsci.edu).
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