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HS!' observations are proving to be extremely useful in morpJw.. 
logical classifications of galaxies in distant clusters. This Wide 
Field Camera image shows a portion ofCL 0939+4713, a cluster 
at a redshift ofabow 0.4. The image is the result of6 hours ofinte
gration, and has hod the Lucy deconvolution algorithm applied. 
For scale, note that the large spiral galaxy near the top ofthefield 
has a diameter ofabow 2 arcseconds. The high spatial resolution 
achieved with HS!' shows that a complete range ofmorphological 
types ispresent in this cluster, including an elliptical galaxyjust to 
the right ofcenter, several SOs andearly-type spirals (particularly 
in the bottom center), and late-type spirals. An extremely low-sur
face-brightness spiral or irregular is barely visible in the center of 
thefield. 
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HSTSCIENCE HIGHLIGHTS 
MORPHOLOGIES OF DISTANT GALAXIES AND THE 
BUTCHER-OEMLER EFFECT 

A major goal for HS!'has been the morphological classification 
of high-redshift galaxies, whose images are too small to be re
solved by ground-based observations. A General Observer pr0

gram by Alan Dressler (Carnegie Observatories), Augustus 
Oemler, Jr., (Yale University), and Harvey Butcher (Kapteyn Ob
servatory, Leiden), proposed imaging of seveml rich clusters of 
galaxies at redshifts near 0.5 with the Wtde Field Camera. A pri
mary aim was to study the morphologies of those galaxies that give 
rise to the "Butcher-Oemler effect" -the presence of a population 
of blue galaxies in bigh-redsbift clusteIs that appears virtually to 
have disappeared by the present epoch. 

Despite the degradation caused by the HS!'spherical aberration, 
an important first step has been made in reaching this goal. 
Because the point-spread function (PSF) concenttates some 20% 
of the light into a core approximately 0~1 in diameter, and 
because galaxy images contain structures ofa wide nmge ofscales, 
longer exposures than originally planned have been able to 
compensate partially for the loss in perfonnance, and to provide 
images with useful information about the structures of even very 
distant galaxies. 

During Cycle I, we made observations of two clusters at z =0.4, • 
a.. 0024+1654 (for 3 homs =5 orbits) and a.. 0939+4713 (for 6 
homs = 10 orbits), using the F7CY2W filter. The images that we ac
quired show a great deal of structure relevant to galaxy classifica
tion. Though only the brightest morphological features (such as 
spiml arms. dust lanes, H n regions, and centml bars) are visible, 
the high surface brightnesses and small characteristic sizes of gal
axy bulges, combined with the amount of light retained in the PSF 
core, have enabled reliable discrimination along the Hubble se
quence from elliptical to late-type spiral galaxies. Lucy 
deconvolution technique.s have been applied to the images as well. 

ffighlights ofthis Issue 
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Though the signal-to-noise ratio of most 
images is usually insufficient to reconstruct 
small features not seen in the original data. 
the algorithm is extremely effective in re
moving the halos of the PSF that confuse 
the classification. 

Dressler and Oemler have indepen
dently determined Hubble types of 151 gal
axies in CL 0024+1654 and 139 galaxy in 
CL 0939+4713. We have also been able to 
identify a nwnber of peculiar galaxies, in
cluding interacting pairs, merger products, 
and one ring galaxy. The classifications 
agreed to within one class roughly 80% of 
the time; a consensus assignment was eas
ily made in almost all cases. Two examples 
of our images are reproduced here. 

Following the completion of this subjec
tive (but apparently quantifiable) proce
dure, we made color-magnitude diagrams 
(from ground-based data by Dressler and 
James E. Gunn) for each of the morpho
logical types. One of these, for CL 
0939+4713, is included here. The excellent 
correlation of morphological type with g-r 
color (rest frame U-B) demonstrates that 
the classifications are meaningful and 
shows a relation of color and morphologi
cal type that is very similar to that observed 
for galaxies at the present epoch. (Spectros
copy by Dressler and Gunn has confinned 
that a majority of at least the brighter of 
these are cluster members.) Mergers seem 
to be well represented, although they are 
not in present-day clusters; this could be 
evidence for extensive substructure. How
ever, mergers do not appear to be the 
principal contributors to the blue-galaxy 
populations of the Butcher-Oemler ef
fect-most of these appear rather to be 
typical late-type spirals. 

If these data for two clusters can be 
taken as representative, one can conclude 
that a substantial population of "nonnaIn 

late-type spiral galaxies inhabiting high
redshift clusters are chiefly responsible for 
the Butcher-Oemler effect With the new 
HSF data. the mystery can now be recast as 
the question: Why have these blue spirals 
disappeared by the present epoch? Among 
the mechanisms that may be responsible, 
we note that: (1) these galaxies are very 

i blue and will fade substantially if star for
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mation abates; (2) mergers may reduce 
their numbers and result in galaxies with 
less vigorous star formation; (3) many low
surface-density blue galaxies could be tid
ally destroyed in these "Cuisinart" environ
ments. This observation for galaxies in rich 
clusters could be relevant to the large popu
lation of faint. blue field galaxies that have 
also apparently undergone substantial evo
lution. 

Evaluation of these and other possible 
mechanisms will be the focus of this study 
over the next year. The team plans to image 
two additional clusters during Cycle 2. It is 
hoped that sampling a wider range of envi
ronments will help identify which, if any, 
of these mechanisms playa role in hasten
ing the strange disappearance of spiral gal
axies in rich clusters over the last 5 billion 
years. 

Dressler, Oemler, and Butcher are very 
grateful to the WF/PC team and in particu-

A 50 x 63 arcsecond field in CL 
0939+4713. Thisjield includes a very un
usual spiral galaxy or merger with bright 
knots (near the upper left edge) and an 
early-type galaxy with a distinct tidal tail 
(upper left of center). A prominent ba"ed 
Sa galaxy is near the top edge, and a trio of 
low-surf ace-brightness spirals is near the 
bonomedge. 

Color-magnitude diagramfor galaxies in 
CL 0939-4713. The symbols represent 
various morphological types, including 
ellipticals (filled circles), SOs (filled circles 
with lines), spirals (backward S's, with size 5 
ofcentral dot indicating the Hubble type), g 

...mergers (infinity signs), and compact gal 1 
Q() 

axies (encircled crosses). A clear separa
tion of morphological types with color is 
evident. The red sequence ofE and SO gal
axies is like that found in present-day clus
ters, but the population of blue galaxie~ 
the Butcher-Oemler effecl- is seen to be 
composed mainly oflate-type spirals. This 
population has largely vanished by the 
present epoch. 
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HST Planetary Camera image. token in the broad-band F439Wfilter. ofthe core ofNGC 
595. a giant H II region in the Local Group galaxy M33. Four Wolf-Rayet candidates 
(which have He 114686Aemission) are idendfied. W-R stars 2a. 2b, and 11 appear to be 
a single object in ground-based images. 

lar to Jim Guon, who played a substantial 
role in the development of this program. 

-Alan Dressler 

THE WOLF-RAYET CONTENT OF 
GIANT H II REGIONS IN M33 

NGC 595 and NGC 604 are the most 
massive giant H nregions in M33; within 
the Local Group, only 30 Doradus sur
passes them. Among all massive stars, 
Wolf-Rayet stars (the highly evolved de
scendants of the most massive O-type stars) 
playa major role in the kinematics of these 
regions. The mechanical power of the W-R 
wind greatly exceeds that ofan 0 star of the 
same luminosity. The energetics of a 
starburst region may thus be strongly influ
enced, if not dominated, by W -R stars for a 
few million years before supernovae take 
over. Both NGC 595 and 604 seem to be in 
this W-R wind-dominated phase. 

The visible spectra of W·R stars are 
characterized by strong emission lines of 

. 

He, N, and C, which make them relatively 
easy to detect, even at large distances. Al
though the presence of W-R stars in NGC 
595 and 604 has been established by 
ground-based spectroscopy and imagery 
over the past decade, their actual number 
and luminosities could not be determined 
because of severe crowding problems. 

Our new images were obtained with the 
HSTPJanetary Camera, for which one pixel 
has a size of 0.15 pc at the distance ofM33. 
For both targets, three exposures (totalling 
1340 s) were taken with the wide-band blue 
filter F439W, as well as four exposures 
(1700 s each) with the narrow-band ftlter 
F469N centered on the strong He n4686 A 
W -R emission line. In order to supplement 
the photometry, image subtr.K;tion has been 
used to detect W -R stars: after proper ~
ing. the continuum image is subtracted 
from the "on-line" image. and regions hav
ing an excess of light in the He n line (e.g., 
W-R or Of stars) show up in the resultant 
image. 

Our HST images show that about a 
dozen stars each in NGC 595 and NGC 604 
have He nemission. All of the previously 
claimed overluminous W -R stars are now 
resolved into multiple components. This is 
illustrated in the accompanying figure, 
which shows the core of NGC 595. The 
brightest W -R stars in both regions have 
MB- -7.3. This places them in the upper tail 
of the distribution of visual magnitudes for 
WNL stars. The remaining Wolf-Rayet 
stars have MB ranging from -4.8 to -7.1, 
placing them well within the limits of Ga
lactic W-R stars. 

-Laurent Drissen (STSeI). Anthony 
Moffat (Montreal), and Mike Shara 

(STSeI) 

THE MEDIUM-DEEP SURVEY 
The Medium-Deep Survey (MDS) is a 

Key Project whose objectives include stud
ies of the morphologies and evolution of 
galaxies and quasars. population studies in 
nearby galaxies, and galactic structure. The 
survey relies on parallel exposures: while a 
prime instrument (FOe or FOS) is collect
ing data from the primary target, images of 
an adjacent random field can be obtained 
simultaneously with the Wide Field Cam
era (WFC). The image shown in the ac
companying figure resulted from a summa
tion of exposures taken in the WFC I band 
over 15 orbits. on a field located near 13h, 

+42°. 
The field contains a few bright stars and 

several hundred galaxies brighter than 
about 26th I magnitude, corresponding to a 
surface density of about IOS.s galaxies per 
square degree. The number-magnitude 
counts are consistent with the deepest 
ground-based data, but some of the faint 
galaxies appear to have scale lengths con
siderably smaller than those inferred from 
the ground. This is partly due to the "HST 
selection effect, .. i.e., the tendency in an in
strumentally noise-limited survey at high 
resolution to pick up objects containing 
compact features of high surface bright
ness. This effect is certainly apparent in our 
initial survey images. 

One of the primary long-term goals of 
the MDS is to determine the faint galaxy 
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counts and their luminosity function as a 
function ofgalaxy type in the Vand/bands, 
to help with interpretation of faint ground
based optical surveys. Some of the early 
data allow us to comment on the faint-gal
axy number counts claimed by other work
ers, and especially on the sizes and mor
phologies of those galaxies. 

The initial test results demonstrate the 
advantage of HST over ground-based ob
servations in the I band, as described by 
Wright in 1985 before knowledge of the 
spherical aberration; even in the presence 
of aberration. the advantage is still consid
erable. In background-limited cases, 
Wright estimated an advantage of 120:1 in 
favor of HST observations in I versus 
ground-based V. This is reduced by the ab
erration to an advantage of about 30:1 for 
the same aperture, exposure time, and effi
ciency. The advantage stems partly from Fv 
being about seven times greater at 1 miaon 
than at 5SOOA. (for a galaxy with an age of 
6 Gyr and using a fJ. =0.3 Bruzual model). 
and partly from the low sky brightness as 
observed from above the atmosphere. At 
the North Ecliptic Pole, the sky brightness 
is about 23.3 ±0.2 mag per square arcsec in 
V. and 22.3 ±0.2 in I. while at intermediate 
ecliptic latitudes. it is about 0.6-0.7 mag 
brighter in V. 

TheHST survey allows us to address the 
morphological nature of the faint galaxy 
number counts-their scale lengths and 
frequency of interactions. By building up 
the MDS data base over the next few years. emy of Sciences. when they recommended 
we plan to elucidate the nature of the faint THE HSTOBSERVATORV the creation of this unique institution. the 
galaxies and their merger rate. as well as to STScl has become one of the outstanding

FROM THE DIRECTOR'S OFFICEattack a number ofother problems in galac astronomical instiwtions in the world to
tic and extragalactic astronomy. As of the start of next year. I will be day. while providing superb service to the 

The MDS Survey is led by R. Griffiths leaving my position as Director of STScl to community. 
at Johns Hopkins University. with co-In assume the position of Director General of The outstanding level of performance 
vestigators R.E. Doxsey (STScl), R.S. Ellis the European Southern Observatory. A achieved in very difficult circumstances 
(Durham). G. Gilmore (Cambridge), R.F. search process for a new Director has been would not have been possible without the 
Green (KPNO). J.P. Huchm (CfA), G.D. initiated by AURA and, until a new Direc close and enthusiastic cooperation of the 
Illingworth (Lick), D.C. Koo (Lick). tor is selected. Dr. Hervey S. Stockman. the scientific. technical. and adminisb'ative 
K. Ratnatunga (STScl). M. Schmidt current Deputy Director, will serve as Act statIo I am most grateful to all of them for 
(Caltech). T.Shanks (Durham). A.Tyson ing Director. their constant confidence and support. I am 
(Bell Labs.). D. Weedman (penn State). It has been a privilege to serve as the certain that STScl will continue to be a 
and R.A. Windhorst (Arizona State). fIrst STScl Director. I am proud of the valuable resource to astronomy in the years 

many accomplishments of our entire statIo to come.-Richard Griffiths 
As was envisaged by the National Acad -Riccardo Giacconi 

15--orbit I-band sum (total integration time 8 hours) in adeep surveyfield at 13" +4~.The 
individual WFC imagesfrom each orbit were olfSl!tfrom each other and were shifted and 
addedfor this composite image (no deconvolution has been used). Cosmic rays have been 
removed llSing IRAP software (image processing at Durham University by K. 
Glazebrook). The displayed image is 1640 pixels square (2.7 arc mins). Thefaintest ob
jects are galaxies at I magnitudes 0/25-26. 
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RICCARDO GIACCONI
AN APPRECIAnON 

With regret, and with deep appreciation 
and thanks for his service, I have accepted 
Riccardo's resignation as Director of the 
Space Telescope Science Institute effective 
at the end of calendar year 1992. Under his 
leadership, STScl continues to perform its 
functions outstandingly well. Working 
with Goddard on the HST team, STScl has 
supported NASA in other ways as well. 
Thus, next year's maintenance and repair 
mission can restore Hubble's focus; and its 
"image" has improved markedly already. I 
will have other opportunities to recognize 
Riccardo's leadership on behalf of AURA 
and the astronomical community. For now, 
Riccardo: congratulations on a great new 
challenge and thanks, grazie, gracias por 
todo, danke, merci. AURA has begun a 
world-wide search for a new Director of 
STScl. We are now appointing a search 
committee. A call for nominations and ap
plications has appeared in the science jour
nals. Considering the importance and chal
lenges of the position, we are looking for a 
person with outstanding credentials in sci
enceand management and with great inter
personal and communications skills. The 
goal is to appoint the new Director as soon 
as possible, and well in advance of the HST 
Servicing Mission. In any interim period, I 
have great confidence in the STScl man
agement staff and, in particular, the Deputy 
Director, Pete Stockman. 

- Goetz Oertel 

OBSERVATORY STATUS 
This is a sweet and sour time for theHST 

community. We have completed over a 
year's worth of General Observer and 
Guaranteed Time Observer programs, and 
the number of HST publications continues 
to climb (see the latest list elsewhere in this 
issue). Cycle 2 programs, which are the 
ftrst to be optimized for the aberrated op
tics, are now being executed. And we have 
had an excellent response for Cycle 3 0p

portunities, even though that cycle will be 
abbreviated by the upcoming shuttle ser
vicing mission. From a scientific view

point, these are good times, with great 
promise ofbetter times to come. 

However, this is also a period of change. 
Dr. Giacconi' s decision to undertake the 
Director Generalship of the European 
Southern Observatories will mean the loss 
of his superb leadership at the STScI. As he 
guided the development of the Institute, 
Riccardo remained dedicated to the notion 
of a strong service and research institution 
and insti1led that vision in both the staff and 
the many asOOnomers who have overseen 
the development of the STScI. In the pr0

cess, he resisted many pressures to find a 
"comfort zone" of reduced technical and 
scientific responsibilities. On the other 
hand, the STScI has stayed out of areas 
which are not directly related to the science 
mission and are, therefore, the purview of 
NASA and its contractors. In shaping the 
science mission, Riccardo tried not to over 
constrain the size and type of research pro
grams and the methods of data analysis. It 
may be diffIcult for some to believe, but 
Riccardo has always had a healthy suspi
cion of bureaucracies doing what could be 
done better by the involved and informed 
scientist. We will miss Riccardo's strength 
ofconvictions, his belief in consensus man
agement ("empowerment"), and his won
derful sense of humor. We wish him and 
ESO great success in the ambitious VLT 
(Very Large Telescope) program. We take 
comfort in knowing that Riccardo leaves 
behind a soong institution and that the new 
Director will bring new ideas and improve
ments in our sezvice to the asoonomy com
munity. 

The same "good news-bad news" bal
ance can be found in the development of 
the upcoming Servicing Mission. Both 
COSTAR and the WFPC2 developments 
are on schedule for a December 1993 
launch. Assembly and alignment of the cor
recting optics is now underway in both pr0

grams. For the WFPC2, the critical mile
stone will likely be the thermal-vacuum 
tests and calibrations to occur in early 1993. 

The bad news is that budgetary con
sttaints have meant the temporary suspen
sion of wodc on the Near Infrared Camera 
at Ball Aerospace. Only the MAMA detec
tor work is well funded in the ST Imaging 

Specoograph development In early No
vember, the frrst tests and reviews of three 
flight-like MAMAs will be a critical hurdle 
for this program to clear in its development 
for the 1997 servicing mission. 

In closing, I'd like to point to an impor
tant new study and a new opportunity for 
archival HST research. First, Bob Brown is 
spearheading a study to consider the scien
tiftc and technical drivers for UV -optical 
imaging in space in the 2000 timeframe. A 
strong, international committee of inter
ested scientists has been formed to make its 
recommendations to NASA and the STScl 
Director, with particular regard to a third
generation camera for HST. Input has been 
solicited from the community and is still 
welcome. Given the success of the 1990 
Strategy Panel, led by Brown and Ho1land 
Ford, we look forward to their recommen
dations. Second, Nolan Walborn has an ar
ticle in this issue which announces addi
tional opportunities for funded archival 
research using HST data, either on their 
own or in multidisciplinary studies. We en
courage astronomers to review the current 
and projected HST data archive with an eye 
toward supplementing or initiating new ar
chival research programs. 

-Pete Stockman 

THE HSTSERVICING MISSION 
The HST Servicing Mission (SM) is 

designated on the current Shuttle manifest 
as STS mission number 61 (STS-61) for 
launch in December 1993. The Shuttle will 
rendezvous with HST at an altitude of ap
proximately 320 nautical miles. The ren
dezvous atitude allows the orbiter crew to 
grapple the HST with the Remote Manipu
lator System (RMS "armj for berthing on 
the Flight Support System (FSS). The 
Shuttle will be equipped with the FSS (to 
provide external power and a telemetry and 
command link), a Solar Array Carrier, and 
an Orbital Replacement Unit (ORU) carrier 
(to transport the new scientific instruments 
and Rate Sensor Units to orbit). 

Although the Extravehicular Activity 
(BVA) timeline is subject to change. the 
complement of servicing activities is well
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defined. Included in the baseline plan, as of 
the critical design review of July 1992, are: 

• Changeout of the WF/PC for 

theWFPC2 


• Changeout of the HSP for the COSTAR 
• Replacement of the Solar Arrays 
• Replacement of two Rate Sensor Units 

(RSUs) housing 2 gyros each 
• Installation of a GHRS Relay Box to 

cross-strap the data paths. 
The new WFPC21 will provide for the 

same scientific objectives originally identi
fied for WFIPC. and it is similar to 
WF/PC in design. WFPC2 also includes a 
number of additions and modifications to 
deal w~th correction of the aberrated 
wavefront from HST, and takes advantage 
of improvements in CCD. fllter, and cali
bration technologies. 

COSTAR is the corrective-optics re
placement for the High Speed Photometer. 
It carries optical elements designed to pr0

vide aberration correction for the FOC. 
FOS, and GHRS (see the article on p. 5 of 
the March 1992Newsletter). 

GHRS inclusion in the SM was brought 
about by failure of a Low-Voltage Power 
Supply (LVPS) that has made the CsI pho
tocathode detector (referred to as "side 1") 
inoperable. This particular terminal also 
supplies power to a standby power supply 
used to route data from the G HRS CsTe 
detector ("side 2,,) to the spacecraft data
handling systems. The relay box being in
stalled cross-straps the GHRS prime and 
redundant data paths to the HSf' prime and 
redundant data paths and will provide for 
rerouting ofthe GHRS signal chain without 

1 We use "WFIPC' to designate the Wide 
Field and Planetary Camera thai is cur
rently installed in HSf'. and "WFPC2" to 

designate the new Wide Field and Plan
etary Camera 2, which will be installed in 
place of the WFIPC during the servicing 
mission. The slash is omitted in WFPC2 to 

remind users that both the Wide Field and 
Planetary configurations are available si
multaneously, while with the current WFI 
PC one must choose between the two con
figurations. 

-Ed. 

switching other HST systems in the event 
of a complete L VPS failure. It does not pr0

vide for a retum to nonna! "side I" opera
tion (see the article on p. 7 of the March 
1992 Newsletter), 

The new Solar Arrays are designed to 
eliminate the vehicle disturbances induced 
by thermal gradients and compensator 
mechanism slips/sticks experienced with 
the current arrays. On-orbit failures of gy
ros #4 and #6 have instigated inclusion of 
two Rate Sensor Units in the frrst SM. 
These RSUs will replace gyros #3, #4, #5 
and #6, all ofwhich contain the older, more 
problematic IUE-type hybrid electronics, 
and replace them with newer, improved 
Teledyne-type electronics gyros that have 
functioned without on-orbit problems in 
gyros # 1 and #2. 

Crew training & EVA procedure devel
opment. A variety of astronaut crew aids 
were incorporated into the design ofHSf'to 
facilitate on-orbit servicing. including 225 
feet of yellow EVA handrails, 31 portable 
foot-restraint receptacles, mechanical and 
electrical interfaces that were designed to 
be manipulated by EVA "gloved" hands, 
and visual-alignment decal, connector
map, part-number, and turn-direction 
markings. Approximately 90 tools and 
crew aids have been developed for HST 
servicing. 

EVA procedure development and crew 
training will be primarily conducted using 
two NASA facilities. The Neutral Buoy
ancy Simulation (NBS) facility at Marshall 
Space Flight Center simulates the zero-g 
on-orbit environment to evaluate and test 
th~hardware and support equipment design 
usmg neutrally buoyant mockup hardware. 
The NBS is also used to verify the access 
and visibility requirements of the crew 
member to perform the EVA tasks. 

The Weightless Environment Training 
Facility (WE1F) at Johnson Space Center 
will be used for the formal STS-61 crew 
training. The individual crew members use 
WE1F training to modify the EVA proce
dures to fit their unique skills and style. 

To date, all of the identified EVA activi
ties have undergone some level of NBS 
testing and simulation. Indications are that 
the current suite ofactivities can be accom

plished in the planned three (6 hours each) 
EVA days. 

A quick look at the servicing 
scenario 

WFPC2 replaces the WF/PC in the 
radial bay of HST. The WFPC2 Scientific 
Instrument Protective Envelope (SIPE) 
provides for WFPC2 transport to orbit and 
WFIPC return to the ground. The 
changeout scenario starts with the opening 
of the FGS bay doors so that the latch and 
connector indicators can be seen by the 
crew, installation of handholds onto the 
WF/PC. and its removal from the HST. The 
WF/PC will be temporarily stored on the 
Temporary Pmking FIXture mounted on the 
ORU Carrier. Once WFIPC is removed 
from theHSf'. WFPC2 is removed from the 
SIPE, the mirror covel' is removed and the 
WFPC2 is installed and latches and con
nectors secured. The mirror cover is then 
placed on WF/PC and it is moved from the 
Temporary Pa:rlcing Fixture mto the SIPE. 

COSTAR replaces the HSP in the 51 
axial bay. A COSTAR SIPE provides for 
COSTAR and HSP transport and safety. 
The changeout begins with opening the aft 
shroud doors, after which the HSP connec
tors, ground strap, and latches are demated 
and opened. Once removed from the space
craft, the HSP will be parked on the Tem
porary Parking FIXture while the COSTAR 
is installed. The COSTAR is removed from 
its SIPE and the Deployable Optical Bench 
(DOB) Contamination Cover is removed 
just prior to installation into the axial bay. 
After COSTAR is connected and latched 
into place, the HSP is moved from the tem
porary parking fixture into the SIPE. 

The Solar Array changeout replaces 
both wings on the HSf' forward shell area. 
A Solar Array Carrier (SAC) provides for 
transport of the SA I and SA n wings. The 
changeout begins with removal of the 
lefthand SA I wing and its storage in the 
SAC Temporary Park Bracket. while the 
corresponding SA nwing is removed from 
the SAC. The SA n wing is then installed 
on the HSf', latched, and connected. The 
righthand SA I wing is then removed and 
installed in the empty SAC location, fol
lowed by removal of the SA n wing from 
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the SAC. Following installation of the new 
SA IT wing onto the HST. the lefthand SA I 
wing is moved from the Temporary Park 
Bracket into the vacated SAC location. 

RSU changeout. Rate Sensor Units ##2 
and ##3 in the aft shroud FHST bay are the 
right and left RSUs. respectively. as one 
looks into the HST bay (RSU ##1. not being 
serviced. is the central RSU). A Small 
ORU Protective Envelope (SOPE). 
mounted on the ORU Carrier shelf. pro
vides for transport of the RSUs. RSU 
changeout begins with retraction of the left 
and right FHST Shade Seal retraction 
mechanisms. After these are retracted. the 
aft shroud door is opened and the FHST 
shade large end is covered, before the shade 
is removed and temporarily stored out of 
the work area. A delta plate cover is in
stalled over theFHST before the RSU is re
moved. The new RSU is removed from the 
SOPE and installed and connected. fol
lowed by removal of the delta plate cover. 
The FHST shade is then re-installed and the 
shade cover is removed. The aft shroud 
doors are then closed and the shade seals re
extended. This scenario will be repeated for 
the changeout of RSU ##3. 

The GHRS Relay Box Cable installa
tion begins with the opening of the aft 
shroud doors. The existing two GHRS 
cables connecting the GHRS A and B sig
nal chains to the HST Science Data 
Formatter units are demated, and the relay 
box providing signal path cross-strapping 
is then mated to the HST connector panel. 

Following each of the EVA periods. a 
quick checkout of the installed components 
will be performed during the subsequent 
crew sleep period by the HST ground con
trollers. These include a WFPC2 checkout 
and science data dump. and the ability to 
move the COSTAR deployable optical 
bench. 

Transition from the science mission 
to the servicing mission. We have recog
nized the need for flexibility in plans for 
STS-61 launch and our entry into the ser
vicing mission by adopting a procedure to 
maintain a reduced level ofscientific activi
ties while providing windows for the stan 
of the servicing mission. To ensure that 
HSTis positioned and ready for rendezvous 

with the Shuttle. we must shift from the 
normal science mission to the servicing 
mission within 18 hours after shuttle 
launch. To accommodate this and maintain 
some level of science mission if the launch 
slips. a plan is being developed to provide a 
7-day science schedule, which includes 18 
hours of science observing and a 6-hour 
window for transition to the servicing mis
sion attitude and observatory state every 
day. starting with the expected launch date. 
This allows us to continue science observ
ing if we encounter any slips in the launch 
date. 

Servicing Mission Observatory Veri
fication (SMOV). The recommissioning 
of HST and its new instruments has been 
designated as the Servicing Mission Ob
servatory Verification (SMOV) period. 
This period is being designed to return the 
observatory to scientific operations as 
quickly and safely as possible. Require
ments for the recommissioning period have 
been baselined. and the program contents 
are being developed for baselining in Octo
ber 1992. The SMOV program provides for 
returning the vehicle and the observatory to 
normal operations, and for a concise set of 
Early Release Observations designed to 
provide data to the public and scientific 
community demonstrating the improve
ments to the HST image quality. As the pro
gram content is being defmed at this time. it 
is premature to estimate how long this re
commissioning period will take to com
plete. More information will be provided in 
subsequent Newsletter articles. 

The SMOV period will commence 
when HSTis released from the Orbiter. The 
vehicle recommissioning period will in
clude activities for attitude determination. 
re-enabling normal communications with 
HST, and returning the onboard computers 
to normal operating modes. This will be 
followed by a series ofgyro and fIXed-head 
star-tracker alignment activities to re-en
able the basic pointing control of the HST. 

Once the normal operation of the ve
hicle is returned and the safmg modes re
enabled, the aperture door will be opened, 
the FOe, ros, and GHRS will be taken out 
of safemode and high voltage re-enabled. 
and fme pointing control and guide-star ac

quisition capabilities will be re-enabled. 
After a brief engineering checkout, a series 
of pre-COSTAR deployment baseline 
FOS. FQC, and GHRS science observa
tions will be obtained to ensure that the ap
erture locations and sensitivity of these in
struments have not been affected by the 
servicing-mission activities. During this 
same time period. the WFPC2 will be un
dergoing a more extensive engineering 
checkout and an initial on-orbit decontami
nation, including passive outgassing and 
the application of heat to the CCDs. 

Following COSTAR deployment and 
WFPC2 activation, a robust series of align
ment observations will be performed. Once 
these alignments are complete, a series of 
basic calibrations will be performed for the 
FOC, FOS, and GHRS that will determine 
the sensitivity and throughput of the 
COSTAR and SI chains providing point
spread-function (pSF) information to the 
community to ensure that signal/noise and 
exposure-time calculation assumptions 
used in the Cycle 4 scientific observing 
program are correct This program will re
enable the use of the FOC, FOS, and 
GHRS for routine scientific observing. 
Recalibration of these instruments will 
continue in conjunction with scientific ob
serving for the remainder ofCycle 4. 

The WFPCZ calibration program is 
more extensive than for the other instru
ments. since it has not been operated previ
ously in orbit It will provide a demonstra
tion of the basic "calibratability" of the 
instrument and an initial assessment of the 
stability of the calibrations. including rela
tive photometric calibrations, flat-field 
calibrations. and a measurement of linear
ity and instrument readout noise. 

-Peg Stanley 

OBSERVING EFFICIENCY 
UPDATE 

Improving the science observing effi
ciency of HST is one of the highest priori
ties at STScI. The uniqueness of the obser
vatory, even before the servicing mission 
brings us WFPC2 and COSTAR, is re
flected in the continuing oversubscription 
ofobserving time (see the Cycle 3 proposal 
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statistics elsewhere in this issue) and the 
community's insistence on optimizing effi
ciency to obtain as much useful observing 
time as possible from HST. 

As discussed in the previous issue of the 
Newsletter, during this past year we estab
lished two study groups at the Institute to 
address efficiency questions. This summer, 
we initiated a further activity to expedite 
efficiency improvements and to provide a 
focus for further work. The results of all 
this effort are beginning to be seen. While 
the avexage on-target efficiency for exter
nal targets (for definitions, see the article on 
"HST's Observing Efficiency" in the No
vember 1991 issue) had hovered around 
28% since late 1990, it has recently shown 
a definite upward trend. The average effi
ciency over the past two months has been 
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about 35%, representing about 20% more 
available observing time. We are continu
ing to investigate ways to improve effi
ciency further, ranging from analyzing the 
detailed workings of the planning and 
scheduling system, to assessing more effi
cient types of observations to be carried 
out 

-Ethan J. Schreier 

REDucnONS IN HST GUIDING 
JlrrER 

Since the beginning of HST operations. 
observers have fought an on-going battle 
with jitter. Every time the spacecraft passes 
into orbital day or night, the thermal re
sponse of the solar arrays excites mechani
cal motions of the entire spacecraft The re-
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suiting guiding jitter can lead to loss of sig
nal and resolution or, in the worst case,loss 
of an entire exposure because the Fine 
Guidance Sensors lose Fine Lock. Because 
of this, many observers have requested 
Guide Star telemetry at the highest sam
pling rate (32 kbs), along with their scien
tific exposures, to support efforts to recon
struct the jitter environment in Fine Lock at 
the time of their observations. 

Such drastic measures may no longer be 
necessary. and observations that were put 
on hold because of the jitter may soon be 
released for scheduling on the telescope. 
On April 16, 1992, the Solar Array Gain 
Augmentation II (SAGA mcontrol logic 
was installed and tested on the telescope. 
This software was designed to reduce high
amplitude jitter and the likelihood of loss of 

These plots show the guiding jitter behavior vs. time after terminator passagefor night-to-day (upper panels) and day-to-night (lower 
panels) transitions. Solid lines show the pre-SAGA 1/behavior. anddotted lines show the greatly improvedpost-SAGA IIperformance. 
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Fine Lock by commanding the reaction 
wheels to counteract the extreme torquing. 
The Fine Lock telemetry for observations 
executing since the SAGA II installation 
has been monitored closely by the Engi
neering Systems Branch at STScI. Com
parison to Fine Lock telemetry prior to the 
SAGA IT installation reveals a jitter reduc
tion ofSO to 60% during the day-night tran
sitions, thereby bringing the jitter environ
ment back down to the original pre-launch 
specifications. 

The study compiled Fine Lock telem
etry transmitted at both the 4 kbs and 32 kbs 
rates, and computed the average of one
minute rms jitter. All the telemetry in the 
fU'St quarter of 1992 and all the telemetry 
after the SAGA II installation in the second 
quarter were then compared; the results are 
displayed in the figures below. The solid 
lines represent data from the first quarter of 
the year,and the dashed lines represent data 
from the second quarter. The data have also 
been separated by direction along the V2 or 
V3 axes (known as U2, -U3 to HST 
proposers). As can be seen, V2 jitter during 
the transition from day into night has been 
reducedfrom 12 milli-arc-seconds (mas) to 
6 mas. From night into day, the V2 jitter has 
been reduced from 17 mas to 7 mas. Pre
launch specifications for jitter were quoted 
at7mas. 

As a result of the reduction in jitter, 
there has also been a reduction in the fre
quency of loss of lock while in Fine Lock. 
Before the SAGA IT installation, the HST 
was experiencing loss of lock during 40
60% of the terminator crossings while in 
Fine Lock. Since the SAGA IT installation 
the incidence of loss of lock has fallen to 
about IS% of the terminator crossings. 

What does this mean to HSTproposers? 
If you are using an instrument whose de
fault pointing control is Fine Lock, the 
chances of losing your exposures due to 
loss of Fine Lock at terminator crossings 
have gone down dramatically. Fine Lock is 
the default for the Planetary Camera, Faint 
Object Camera, High Speed Photometer, 
and Fine Guidance Sensors. Many 
proposers who requested 32 kbs guiding te

lemetry may no longer need it, although the 
need does depend on the specific scientific 

goals. GOs who have questions regarding 
use of Fme Lock telemetry should contact 
their USB Technical Assistant 

-Xuyong Liu and Lauretta Nagel 

SATELLITE-ASSIS'rED PLANETARY 
ACQUISITIONS 

On June 22, HST successfully com
pleted the first satellite-assisted acquisition 
of a planet This is an important capability 
for observations using either the FOS or the 
GHRS because Jupiter, Saturn, Uranus, 
and Neptune are all too large for use of 
onboard-acquisition techniques with either 
spectrograph. 

The June 22 observation first success
fully acquired Uranus' satellite Titania us
ing FOS ACQIFIRMW ARE. Then, with
out losing lock on the guide stars that had 
been acquired, HST slewed approximately 
30 arcsec to Uranus and began spectro
scopic observations. The positions of most 
satellites in the outer solar system are 
known to O~S or better, so this technique 
offers a significant improvement over blind 
pointing accuracies. 

Satellite-assisted acquisition adds the 
capability of pointing at selected positions 
on the outer planets with subarcsecond ac
curacy. However, it is important to note 
that this technique is limited by the require
ment that a single pair of guide stars be us
able for both the satellite acquisition and 
target science exposures. In practice this 
limits the separation of the satellite from 
the planet to less than 60 arcsec and even 
then there is no guarantee that a suitable 
guide-star pair will be found When guide
star bandoff capabilities are added, satel
lite-assisted acquisition will become an 
even more useful and flexible tool for spa
tially resolved spectroscopy of solar-sys
tem targets. 

-Keith Noll 

IDENTIFICATION OF HSrS FIRST 

UNEXPECTED MOVING TARGET 


A deep WF/PC image published in the 
March 1991 Newsletter by Pat Seitzer and 
Ivan King contained a faint streak due to a 

moving target, presumably an artificial sat
ellite. 

Richard H. Rast (Johnson Space Center) 
writes that, based on detailed exposure in
formation provided by Seitzer, he has iden
tified the moving object as a Scout upper 
stage. The object, a cylinder 1.5 m long and 
O.S m in diameter, would have been of 
about apparent magnitude 13 at its distance 
of 7400 km from HST, moving across the 
field of view at an angular speed of 260'" 
sec. Assigned Catalog Number IS02 and 
International Designation 1965-063B by 
NORAD (now the United States Space 
Command), the object was launched from 
Wallops Island, Virginia, on August 10, 
1965, and is currently in an orbit with a pe
riod of 122 min. 

For further information on Rast's work 
in identifying artificial satellites, including 
prospects for predicting such potential in
terference in advance of critical observa
tions, see the June 1992 issue of the Euro
pean Southern Observatory's Messenger. 
Interested readers may contact Rast in 
Houston at 713-333-2830, or on e-mail at 
rast@sn.span.nasa.gov. 

SCIENTIFIC INSTRUMENTS 
WIDE FIELD AND PLANETARY 
CAMERA NEWS 

Increasing population of the 
Calibration Data Base 

During 1992 the number of available 
WF/pC calibration reference files in the 
Calibration Data Base (CDB) has increased 
considerably. These now include the 
WFIPC !DT-produced SV flat fields and a 
library of observed point-spread functions. 
Further information and a catalog of 
these reference files is available in several 
files maintained on STEIS in the 
"instrumencnews" subdirectory. 

Persistent measles contamination 
The WFIPC camera heads were decon

taminated on Day 1992.034 (February 3, 
1992), following a long period of continu
ous cold operation of the WF/PC CCD de
tectors dwing which many GOJGTO sci
ence observations were obtained. The 

mailto:rast@sn.span.nasa.gov
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decontamination procedure restored UY 
transmission (temporarily) and blue perfor
mance, and reduced the internal scattered 
light. It also made the expected small 
changes in the flat-field structure but did 
not re-introduce the QEH problem. 

However, unlike previous decontamina
tions, the procedure resulted in the re-ap
pearance of the "measles" contaminant. 
These features are mainly small structures 
with about 1 % variations in transmission 
that cover most of the field of view. They 
arise from small particles that condense on 
the outside surfaces of the field-flattening 
windows immediately in front of the detec
tors. Detectors W2 and P6 are the least-af
fected CCDs and P7 and P8 are probably 
the most affected. 

The decontamination procedure fol
lowed was identical to that used to recover 
from the partial WFIPC safing event on 
July 3. 1991 (which successfully removed 
the measles created by that sating event). 
Because of the measles, we repeated the 
decontamination on Day 192.035 (Febru
ary 4), but this only slightly decreased the 
degree of measles contamination. JPL 
analysis and prior experience with the con
taminant led to a funher execution ofa dif
ferent decontamination procedure on 
1992.063 (March 3) and a repeat of the 
original procedure on 1992.068 (March 8). 
These two procedures still did not com
pletely remove the measles contaminant 

Subsequent to and as a result of the 
spacecraft safmg in late July 1992, the WF/ 
PC was heavily contaminated with the 
measles features. The standard decontami
nation procedure reduced the level of con
tamination to that present prior to the 
sating. It is clear that these "persistent" 
measles are different than those that form 
during sating events. Efforts continue to 
develop a procedure to remove them. 

Since each decontamination procedure 
changes the structure of the flat fields, and 
assembling a new flat-field calibration 
from observations of the Sunlit Earth re
quires many observations, internal calibra
tion-lamp exposures for a limited set of fIl
ters have been obtained twice per month 
since late December 1991 (and weekly on a 
larger set since April 1992). Some other in

ternallamp exposures have also been oIr 
tained as part of the calibration program. 
This lamp is faint and therefore only broad
band, longer-wavelength internal flat fields 
can be obtained. While these internal flat
field exposures are not directly useful for 
flat-field calibration, the ratio of an internal 
flat obtained prior to the decontaminations 
to an internal flat obtained closest in time 
and wavelength to a particular science oIr 
servation can be used to correct the existing 
flat-field calibration file and to compensate 
partially for the measles features. 

These correction files have been named 
"delta flats" and have the extension ".r8h" 
in the calibration data base. Application of 
this calibration is by multiplication of the 
calibrated science image (.cOh) by the delta 
file. It is not necessary to run the pipeline 
(calwfp) again. Memos describing these 
calibration observations and the available 
calibration files are available on S'IEIS, 
and are being updated periodically. Ob
servers may obtain copies of these datasets 
from the User Support Branch, by follow
ing the same procedures used for request
ing calibration data. 

Documentation 

In addition to the files discussed above 
which are posted on S'IEIS in the 
"instrumencnews" section, version 3.0 of 
the WFtPC Instrument Handbook was re
leased in April 1992. Along with informa
tion on the in-flight performance of the 
WF{PC, a new photometric calibration is 
included in the Handbook. Abstracts of 
technical reports created by the WFIPC 
group within the Telescope and Instru
ments Branch at STScI are posted on 
S1EIS, and are also available from the 1m 
secretary, Nancy Fulton (410-3384955; 
userid FULTON). 

-John MacKenty 

THE FOe f/48 HIGH-VOLTAGE 
PROBLEM 

One of the two detectors on the Faint 
Object Camera (FOC) has recently devel
oped a problem in its high-voltage power 
supply. This article presents the situation as 
currently understood. 

On September 17 (day 261 of 1992). the 
FOC f/48 camera was being configured to 
start an observation sequence. The intensi
fier high voltage came up as commanded to 
the nominal value of 36 kV, stayed up for 
approximately 30 seconds, and then 
switched off and remained off for the entire 
observation set A decision was taken, after 
a quick analysis of the telemetry data, to 
bring the FOC to safe mode, in order to 
avoid a successive switch-on scheduled for 
the following day. The FOC remained in 
safe mode throughout the week (SMS 256). 
and a recovery was performed on day 272. 
Normal f!96 camera operations have re
sumed since the recovery, and the f!96 
camera is behaving nominally. However, 
all f/48 activities are suspended at present 

Consultations with ESA and British 
Aerospace engineers started immediately. 
in order to establish the nature of the proIr 
lem. It is now believed that the problem is 
related to a coronal breakdown or electrical 
short between the 8.5 kV and 12 kV rings 
of the intensifier tube. This is consistent 
with a number of previously unexplained 
events observed in the f/48 camera, which 
included a focus change in the detector ear
lier in the mission, a severe change in the 
geometric distortion pattern, and, later, a 
high background rate observed with in
creased frequency and intensity in the past 
two months. Other less likely possibilities 
involve an anomaly in the power supply. or 
burning of dust particles (whiskers) inside 
the intensifIer. 

In oIder to verify that our understanding 
of the problem is correct, we are planning 
to switch on the f/48 camera and to test its 
performance in late October, in time to ad
vise the Cycle 3 Telescope Allocation 
Committee meeting scheduled for mid-No
vember. The switch-on procedure will be 
suitably modified for this test, to allow a 
slower powering up of the intensifIer, and 
several test images will be taken to assess 
the camera performance. 

If the corona breakdown scenario is cor
rect, it is unlikely that it will be possible to 
resume normal operations with the f/48 
camera. We will advise users at that point 
on our fmdings and indicate whether and 
how they can achieve the original scientific 
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objectives of their programs. We believe 
that. in case ofloss of the f/48 camera, most 
scientific programs using the f/48 camera 
can be successfully executed with the ff)6. 
An increase in the total exposure time will 
be necessary for those programs that re
quire the larger field of view provided by 
thef/48. 

-Antonella Nota 

GODDARD HIGH RESOLUTION 
SPECTROGRAPH NEWS 

The Goddard High Resolution Spec
trograph (GHRS) has been in routine op
eration (with Side 2 only) since March 
1992. following resumption of observa
tions after the loss of Side 1 in August 
1991. The steady use of Side 2 through the 
Side 1 power supply has resulted in no re
currences of communications problems. 

Recent developments and improve
ments in GHRS operations include the fol
lowing. 

Improved SSA centering 

A long-standing problem with targetac
quisitions into the 0.25-arcsec-square 
Small Science Aperture (SSA) was diag
nosed in March and resolved in April. Ob
servations using the SSA follow a three
stage acquisition process: (1) A spiral 
search with the 2.0 arcsec Large Science 
Aperture (LSA) is used to locate the target 
initially within a several-arcsec box; (2) a 
peakup algorithm is executed to center the 
target in the LSA; (3) the telescope is 
slewed by the known LSA-SSA separation 
to place the star in the SSA. SSA spectral 
observations following acquisitions with 
minor A2 (which has been used more fre
quently than N2 in routine operations) had 
always shown inconsistent results. Some
times the flux through the SSA would be 
near nominal. but more frequently would 
fall short of expectations by as much as a 
factor of two or three. Incorrect placement 
of the star relative to the SSA center by 
0.125 arcsec (on the aperture edge) would 
cause a factor of two throughput loss since 
the SSA is only 0.25 arcsec square. 

A test was executed in March to deter
mine the pointing error explicitly for a nor
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mal SSA observation; this indicated that 
the star had been incorrectly positioned by 
0.125 arcsec beyond the line defmed by the 
LSA to SSA slew. Still to be determined 
was whether this error was systematic or 
random. In April, several real-time tests 
were executed by sending a corrective 
118th arcsec position change to HSI while 
monitoring the flux with the GHRS on-the
fly adder (OlFA). In each case the moni
tored flux roughly doubled following the 
l/8th arcsec maneuver, indicating that the 
error was systematic. Also, the 01FA 
showed large deviations before the position 
adjustment consistent with minor jitter and 
the image core at the aperture edge; after 
adjustment the 01FA trace became quiet. 
consistent with a well-centered image. An 
appropriate adjustment was made to the 
data base in May to correctly position stars 
in the SSA. Not only has the usual occur

rence of factor-of-two deficits been re
solved, but current fluxes through the SSA 
are some 20% higher at 2000 Ato 30% 
higher at 1500 Athan was expected from 
the upper envelope of SV-era observations 
(see Figure 1). Apparently stars had never 
been perfectly centered in the SSA until 
this past March. 

Ultra-high signal-to-noise 
observations 

The fU'Sl scientific observation to benefit 
from good centering in the SSA was Pro
posall065. "Isotopic Abundances of C and 
o and Fractionation in Interstellar CO." 
with David Lambert as PI. This proposal to 
observe the interstellar CO bands between 
1250 and 1550 Awas originally written to 
take advantage of Echelle A on GHRS to 
measure 12CJl3c and 16()p70P80 ratios 
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along sevt7allines of sight in the interstel
larmedium. 

Given the loss of Side 1 and its resolu
tion of about 100,000 that would have been 
ideal for this project, the best remaining 
possibility of success rested with attaining 
very high-SIN spectra at a resolution of 
about 20,000 using G 160M on Side 2. To
ward this end a "super"-FP-SPLIT was 
implemented, generating 24 individual 
quarter-stepped spectm with stellar and in
terstellar specttal features sUccessivelyoff
set from the contaminating detector fixed
pattern noise. Each of the 24 independent 
spectm had sufficient total counts to realize 
a SIN of about 200 per quarter-stepped 
pixel A simultaneous solution for stellar 
and fIXed-pattern spectm yielded a stellar 
spectrum with a formal SIN = 900 (I), 
based on the scatter of intensity values in a 
region ofcontinuum. These exposures cen
tered at 1465 Ain Zeta Ophiuchi used a 10

tal integration time of 2.05 hours. The at
tained SIN is close to the limit imposed by 
Poisson statistics and demonstrates that the 
rapid photon-counting GHRS system can 
acquire spectra of extremely high SIN 
when due care is given to planning and re
ducing the observations. 

Improved acquisition strategies 

Current GHRS target acquisitions re
quire specification ofFAINT and BRIGHT 
limits for the initial spiral search. There 
have been several target-acquisition fail
ures (usually resulting from proposer error) 
in which the telescope was positioned to the 
target accurately, but the GHRS failed to 
recognize this due to the specified bright
ness constraints not being satisfied. As a 
consequence, the entire observation was 
10SL Two changes will help remedy this 
situation. Flight-software release 4.0 was 
installed in early July; this included a "con
tinue on benign failure" recovery mode for 
GHRS. This will allow most error condi
tions (not of health and safety issues) to be 
reported, but also allow the observation to 
continue. Cases had occurred in which a 
target-acquisition glitch froze the system, 
even though continuing would have al
lowed full success for the spectroscopic ob
servations to follow. 

A second primary improvement to the 
GHRS operational capabilities will be 
implementation of the RETIJRN TO 
BRIGHTEST POINT option for spiral
search target acquisitions. This new mode 
is due for testing in November and should 
be in routine use late in 1m. 

Background subtraction. Several users 
of the GHRS with very low SIN data have 
commented on problems with the pipeline
applied background subtraction. GHRS 
spectm are typically acquired with internal 
background monitored a small fraction of 
the total integration time by temporarily 
deflecting the projection of the diode array 
off the specttal order. The default reduction 
scheme was to fit a cubic polynomial to the 
background counts, scale up by the ratio of 
exposure times, and subtract from the on
spectrum data vector. With few counts in 
the background and low information con
tent in the spectrum itself, this led to a poor 
background subtraction, characterized by a 
negative or excessively wavy continuum in 
the calibrated data. As of the end of July 
1992 we are adopting the simpler proce
dure of only removing the DC component 
of the background signal, i.e., a constant 
value independent of pixel number. For 
most observers this will be an adequate 
treatment of the background subtraction. 
The option remains to choose different 
background-subtraction schemes through 
reprocessing one's own data with 
STSDAS/CALHRS. 

Contaminated wavelength~ 
calibration exposures 

One minor side-effect of last year's 
Side 1 loss has been noted in several recent 
observations. The GHRS has two emis
sion-line lamps, SCI and SC2, with sepa
rate focal-plane apertures. The Side 1 aper
ture was offset from the external apertures 
in the cross-dispersion direction. Therefore 
SC1 projected to a unique photocathode 
position relative to the SSA and LSA. The 
Side 2 (SC2) aperture is offset parallel to 
the dispersion from the SSA (by 3.89 
arcsec, or 15.6 diodes). Since the SSA does 
not have a shutter, any W A VECALs ob
tained after positioning a star into the SSA 
will be the direct sum of stellar and com

parison spectra. With a bright star in the 
SSA this can result in serious contamina
tion of the W A VECAL. (The calibration 
lamp is not kept on during on-target expo
sures, so that stellar spectra are not con
taminated by the lamp.) The sharp emission 
lines from SC2 should provide adequate in
formation even with stellar contamination. 
The associated stellar spectrum (taken at 
the same wavelength setting for most 
WA VECALs) usually has an exposure 
time in excess of the W A VECAL; it is 
therefore possible to scale and subtract the 
background contamination ifnecessary. 

Calibration history 

Lists of the calibration reference fdes 
and tables forGHRS that are in theCalibra
tion Data Base System (CDBS) are now 
available on STEIS. ASCn and PostScript 
versions of 'reCtables' and 'reCfdes' are 
located in the directory instrumencnews/ 
ghrs/cdbs/ and give the me/table names, 
dates of installation in CDBS, and com
ments describing the relevant changes. 
Also included in this directory are FITS 
versions of a subset of the GHRS CDBS 
fdes and tables. Reference mes and tables 
can also be requested by sending e-mail to 
analysis@stsci.edu. 

GHRS target acquisition 
count rates 

Instrument Science Report 040, "Pre
dicting GHRS Target Acquisition Count 
Rates," is now available. In this report, 
GHRS target-acquisition count nues for the 
spectra of the 175 stars contained in the 
Bruzual-Persson-Gunn-Stryker Library of 
Stellar Spectm have been calculated using 
CALCPHOT, a task in the SYNPHOT 
package in STSDAS. GHRS target-acqui
sition count rates for objects similar to 
those in the BPGS catalog can be predicted 
by following the procedures described in 
this repon. Table 1 of the report, which 
contains the predicted count rates, is in
tended to augment Table 4-2 on p. 23 of 
Version 3.0 of the GHRS InstrumenJ Hand
book. Constraints on the value of STEP
TIME are discussed. Thisreponis intended 
to aid observers in calculating exposure 
times in the course ofproposal preparation. 

mailto:analysis@stsci.edu
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This report can be found on STEIS in the 
directory instrument_news/ghrs/ as 
instr_scCreporC040.ps. or a paper copy 
can be obtained from the Telescope and In
struments Branch. 

Servicing mission 

While the new external cabling to be in
stalled on GHRS during the 1993 servicing 
mission does not provide for a real fix of 
the GHRS Side 1 problem (see articles on 
pp.7 and 12 of the March 1992Newsletter 
and the article on the HSF Servicing Mis
sion in this issue). it will allow for further 
attempted use of Side 1 for science obser
vations. Currently Side 1 of the GHRS is 
serving as the communications conduit for 
the fully functioning Side 2. Following 
adoption of a new thermal regime. there 
have not been any glitches in the ability of 
the Side 1 standby power-supply system at 
the level required to drive the Science Data 
Formatter as required to let Side 2 commu
nicate with the rest of HST. (Indeed this 
continued to work across a lengthy. un
planned cooling of the affected solder joint 
recently.) After the new cabling. Side 1 will 
no longer be required for communications 
with Side 2. It is quite possible that Side 1 
low voltage can be brought fully up to sup
port routine science operations. This is not 

being attempted now. because further deg
mdation of the Side 1 system would result 
not only in a defmitive loss of Side 1. but 
would jeopardize the continued use of 
Side 2. With the relay box in place. there 
will be nothing to lose by attempting real 
use of Side 1. and there would be an obvi
ous potential gain if the unique Side 1 capa
bilities could be restored.. 

-Ronald Gilliland. Steve Hulbert. and 
David Soderblom 

FINE GUIDANCE SENSORS 
The Fine Guidance Sensor calibration 

and veriflcation programs have been modi
fied significantly from the original plans. 
The Science Verification (SV) of the FGSs 
was considerably delayed while the opti
mal collimation configuration for the Opti
cal Telescope Assembly was defmed. and 
"routine" FGS calibrations were not carried 

out during Cycle 1. SV and other calibra
tion observations will be scheduled during 
subsequent cycles as per the needs of the 
approved GO and GTO FGS observing 
proposals. This may require considerable 
modification of the original SV goals. 

There is good observing news for both 
observing modes of the FGSs via the Space 
Telescope Astrometry Team. Otto Franz 
(Lowell Observatory) has continued his 
TRANSfer Mode observation of the ERO 
double ADS 11300 and is ever more 
closely refming the orbit of this high-eccen
tricity binary system. Indeed. the FGS ob
servations are so good. despite the fact that 
the instrument is still uncalibrated and the 
time span over which they have been ob
tained is only a few months. that the orbital 
element set for this -50-year-period double 
is coming to depend only on theHSFobser
vations. The role of the ground-based ob
servations is being relegated solely to de
fining the orbital period. Hence. the 
promise of TRANS Mode observing is be
ing realized. Given another FGS observa
tion or two. it will be poSSlble to use only 
the few milliarcsecond-Ievel HST data to 
correct the orbital element set differen
tially. 

There is similar good news for 
POSitional Mode observing. Fritz Benedict 
(University of Texas) has been conducting 
a long-term monitoring program designed 
to measure the stability of a small region of 
the astrometer Fine Guidance Sensor (the 
one in radial bay ##3). The scientific target is 
Proxima Centauri. After only 50 days of 
FGS observing (6 data sets). the parallax of 
this object is within 4 milliarcseconds of 
the ground-based value. The latter rests on 
45 years and 130 data sets. Similarly. the 
HSF proper motion is within OC07/year of 
the ground-based value. As precision in 
astrometric computations goes with the 
square of the time interval, results this 
good. based on a four-hundredth of the ob
serving time-with an uncalibrated instru
ment--are phenomenal. (Of course they 
could be accidental too. However. the ref
erence-star residuals are at the 2 
milliarcsecond level.) While POS Mode is 
fulfllling its original expectations for rela
tive astrometty over small fields. this can 

be done routinely only with a more inten
sive calibration program than initially fore
seen. Calibration observations every -6 
weeks will be necessary to calibrate POS 
Mode measurements and their stability 
over much of the field of FGS3. 

-LarryTaff 

NEWS FOR HSTOBSERV· 
ERS AND PROPOSERS 
DIRECTOR'S DISCRETIONARY 
ARCHIVAL RESEARCH 
OPPORTUNITY 

In order to provide improved archival 
access to the HSF data. the Data Manage
mentFacility is currently being modified to 
support increased external use. In addition, 
NASA and the STScI have accelerated the 
recalibration of the early HSF data. As a re
sult. there will be an opportunity for addi
tional HSF Archival Research (AR) pro
grams in early 1993. which will include the 
aVailability of funding for proposers from 
U.S. institutions. 

Proposrus for this interim AR augmenta
tion should be prepared according to the 
Cycle 3 Call for Proposals and Phase I 
Proposal Instructions, except that only 
three paper copies of the completed forms 
should be submitted to the User Support 
Branch. and a cover letter is not necessary. 
Electronic submission of the proposal is 
also encouraged. although not absolutely 
required; if the Phase I software is used 10 

prepare the proposal. it is straightforward to 
submit it electronically as well. The pro
posal category should be specified as ARI 
DO. The scientific justification must be no 
more than 5 pages in length, with up to 2 
additional pages allowed for figures. tables. 
and/or references. 

The deadline for receipt of these propos
als at STScI will be February 1, 1993. Re
view of the proposrus and notification to the 
proposers will follow shortly thereafter. 

Attention is drawn to the HSF Archived 
Exposures Catalogue (AEC), which is up
dated periodically on STEIS and was circu
lated on paper to libraries in June 1992. The 
STEIS directory location of the AEC is 
observer/completed_observations and 

http:instr_scCreporC040.ps
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the file names are README.AEC, AEC. 
CATALOG, and AEC_SS. CATALOG. 
the last of these listing the Solar System 
observations. Nearly all of the thousands of 
HST images and spectroscopic data cur
rently listed therein will become available 
for secondary release through the Archive 
during 1993 and may be addressed by these 
AR proposals. 

-Nolan Walborn 

THE HSTDATA ARCHIVE 
Archival research is an important partof 

the HST program. Seven archival research 
proposals were approved in Cycle 2, and 
additional proposals have been received for 
consideration in Cycle 3. Moreover, as an
nounced in the previous article. there is an 
additional opportunity early next year to 
propose archival research; funding to sup
port such research is anticipated to be avail
able for U.S. proposers. There will be about 
20,000 public datasets in the HST archive 
by December, 1992. 

HST data are currently being stored on 
an interim archive system, known as the 
Data Management Facility (DMF), devel
oped jointly by the Institute, the Emopean 
Coordinating Facility (ECF), and the Cana
dian Astronomy Data Centre (CADC). 
DMF consists of an optical-disk archive 
and a catalog that describes the data. The 
DMF catalog can be accessed through a 
user interface known as STARCAT, writ
ten by the ECF with the support of the 
CADC and the STScI. Anyone can use 
STARCA T by logging in to "stsci.edu" via 
telnet. The exact procedures for using 
STARCAT and for actually getting data 
out of DMF are available from the User 
Support BI3Ilch. Ifyou do not already have 
a copy, simply send a message to 
"usb@stsci.edu" asking for version 1.0 of 
the Archive Manual and the Quick Guide to 
STARCAT. 

Eventually DMF will be replaced by a 
new archiving system, known as DADS, 
being developed by Loral AeroSys. DADS. 
which stands for Data Archive and Distti
bution Service (or System), is conceptually 
similar to DMF. but should have signifi
cantly greater throughput both for 

archiving and retrieving data. It consists of 
a VAX cluster of five computers and an as
sociated set of optical-disk jukeboxes, 
magnetic disks, and tape drives. 

The hardware for DADS has been in
stalled at the Institute. and Lora! has re
cently completed acceptance testing of the 
frrst portion of the DADS software. The 
current plans for DADS. which were re
cently reviewed by the Space Telescope 
Users Committee, call for DADS to be· 
come operational toward the beginning of 
1994. For this to happen, Lora! must deliver 
the software which will be used to support 
tI3Ilsferring data from DMF to DADS by 
the end of 1992,and the software to support 
retrieval of data from DADS in the late 
summer of 1993. If these software deliver
ies are met, then the Institute will ingest all 
of the data into DADS next spring and sum
mer and will open the DADS archive up to 
internal users in the fall and (once we are 
sure DADS is wotking properly) to exter
nal users in early 1994. 

In the interim, we will continue to oper
ate DMF. Partly asaresultofrecommenda
tions made by the Users Committee and the 
DADS users committee, the HST Project 
has endorsed a plan to make DMF some
what more robust~bust enough to sup
port an increased level of archival research. 
The changes involve modifying the DMF 
database, changing the software for retriev
als. and upgrading some of the DMF hard
ware. The changes also include a new 
workstation which will allow users to query 
the data base more efficiently and which 
will allow users to retrieve small datasets 
via uftp" from the archive. The augmenta
tion of the DMF hardware and software 
will be complete by the end of the year and 
will be discussed more thoroughly in the 
next issue of the Newsletter. 

In addition, and in order to produce a 
more homogeneous set of data for archiv8I 
researchers, the STScI has currently begun 
to reprocess old HST data using the latest 
STSDAS software. Many of the keyword 
problems associated with the original data 
reduction have been corrected and the data 
are being reprocessed with calibration ftles 
based on data obtained from the Science 
Verification phase ofHST. About 7 Gbytes 

per week are currently being reprocessed, 
beginning with !he data from January 1991. 
The improvements in DMF and the 
completion of reprocessing early next year 
should result in a much more usable HST 
archive. 

-KlIOxLong 

The 1992-1993 membership 
HSTUsers Committee foIllows: 

mailto:usb@stsci.edu
http:stsci.edu
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HSTUSERS COMMlrrEE REPORT 
The HSTUsers Committee continues to 

provide advice and user feedback concern
ing all aspects of the HST program to the 
Director of STScI and to the HST Project 
Scientist and Project Manager. Our com
mittee is comrx>sed ofGOs and GTOs alike 
(appointed jointly by the Director and the 
Project Scientist for three-year terms). and 
we try to represent the views of the HST 
user community as broadly and fairly as 
possible. In addition to rerx>rting our rec
ommendations andconcerns to the Director 
and to the Project Scientist. we have been 
invited regularly to report to AURA's 
Space Telescope Institute Council, thus 
achieving yet another avenue ofinput to the 
complex set of considerations involved in 
the management of HST. While there are of 
course many committees and groups that 
are concerned with various aspects of the 
program, our role as an imrx>ttant source of 
scientific advice to the HST Project Scien
tist has recently been reaffmned by the 
Project Scientist. Dave Leckrone. 

We have settled (more or less) into a 
regu]arscheduleofthreemeetingsperyear, 
usually held in Baltimore. around January, 
June, and October. This year we held an 
extra meeting, jointly with the DADS Us
ers Committee, to focus on problems we 
perceived in the development of the HST 
archival system. This meeting proved to be 
an extremely useful contribution, helping 
the Institute and the Project to work jointly 
to solve a problem that is of utmost imJXlI'
lance to all HST users. 

A meeting was held in conjunction with 
the ST-ECF/STScI Workshop on "Science 
with the Hubble Space Telescope" in 
Sardinia. (Three members of our commit
tee are based in Emope. and normally have 
to bear the burden of travel to the U.S. for 
our meetings.) STUC meetings are gener
ally open to members of the astronomical 
community. with the exception of those 
portions devoted to "executive sessions." 
We invite interested astronomers to write, 
e-mail, or call any of us with their concems, 
and to attend our meetings, if appropriate. 
Please letus know in advance ifyou wish to 
attend. and particularly ifyou have an item 
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you wish to be included in our agenda. 
A meeting was held in Baltimore on Octo
ber 1 and 2, 1992 and the next one is sched
uled for January 21-22,1993. 

Please feel free to contact any member 
of the committee to express your thoughts 
and concerns about the HST program and 
how it serves the user. 

-Arthur Davidsen 

CYCLE 3 PROPOSAL REVIEW 
UNDERWAY 

The deadline for Cycle 3 observing and 
archival-research proposals was last Au
gust 14, and preparations for the technical 
and peer reviews of the proposals are now 
well underway. The accompanying table 
presents statistics of the Cycle 3 proposal 
pool. broken down by various categories. 
These numbers may change slightly pend
ing resolution ofa few unclear submissions 
and review of the scientific classifications 
for consistency. 

The peer-review meetings will take 
place at STScI during the second and third 
weeks of November. The Chairperson of 
the cross-discipline Telescope Allocation 
Committee (rAC) is Dr. Richard McCray 
of the University of Colorado. The TAC 
integrates the recommendations of six 
Subdiscipline Panels and reconciles them 
with the available resources; the full mem
bership lists of the committees will be 
published in the next issue of the Newslet
ter, following the meetings. The TAC rec
ommendations are then reviewed by the 
STScI Director, who approves the final 
program for implementation. Notifications 
to the proposers of the outcomes of their 
proposals can be expected in about mid
December. 

Cycle 3 observing formally begins in 
July 1993 and may be curtailed by theHST 
refurbishment mission, currently scheduled 
for early December 1993. Accordingly. al
though the Cycle 3 program will be se
lected for a full 12 months. it will be di
vided into active and supplemental 
categories, with their relative sizes to be de
termined by the best information about the 
launch date available at the time of the 

peer-review meetings. The supplemental 
pool will then serve as a contingency 
backup in case of any delay in the refur
bishment mission. It may be noted that GO 
proposals for Cycle 4 with the corrected in
struments will be solicited and selected 
during 1993, prior to the repair mission, so 
that programs will be available for timely 
implementation following the mission. 

-Nolan Walborn & Kirk Borne 

STScl TO BE REPRESENTED AT 
PHOENIX AAS MEETING 

ThoseplanningtoattendtheAmmcan 
Astronomical Society meeting in Phoenix 
(January 3-7. 1993) are invited to visit 
STScI's display. We will be featuring in
formation and hands-on equipment for ar
chival research. and members of the User 
Support Branch will be on hand to provide 
information for Phase II proposal prepara
tion for the successful Cycle 3 General Ob
servers. 

Cycle 3 GOs who would like to meet 
with us at a specific time in Phoenix to 
work on their Phase II programs should 
contact Max Mutchler (410-338-1321; 
userid MUTCHLER) in advance of the 
meeting to make an appointment 

Look for us at the STScI display 
booth-we'U have computers and Internet 
connections in place, ready to go! 

-Max Mutchler 

POLICIES FOR PUBLICATION OF 
HST RESEARCH 

We wish to remind all authors again that 
research papers based on HST data must 
carry the following footnote: 

"Based on observations with the NASAl 
ESA Hubble Space Telescope, obtained at 
the Space Telescope Science Institute. 
which is operated by the Association of 
Universities for Research in AstroTWmy, 
Inc.• under NASA contract NAS5-26555." 

If the research was supported by a grant 
from STScl, the publication should also 
carry the following acknowledgement at 
the end of the text: 

"Support for this work was provided by 
NASA through grant number --.Jrom the 
Space Telescope Science Institute, which is 
operated by the Association ofUniversities 
for Research in AstroTWmy, Inc., under 
NASA contract NAS5-26555." 

So that your work. can be included in of
ficial1ists of HST research. please send two 

I 
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preprints of any research paper based on 
HSFdatato: 

Librarian 
Space Telescope Science Institute 
3700 San Martin Dr. 
Baltimore, Maryland 21218 

Finally, please reference the relevant 
HST observing program identification 
number(s) in your papers, so that we can 
cross-index scientific papers with the origi
nal observing proposals. 

If you have questions regarding these 
instructions, please contact Sarah Stevens
Rayburn (410-338-4961; userid LI
BRARY). 

-Sarah Stevens-Rayburn 

STEIS UPDATE - FTP BROWSING 
TOOL AVAILABLE 

Those familiar with the emacs text edi
tor can read files directly from STEIS using 
the emacs 'dired' command. Copy the flIes 
ange-ftp.el and ange-ftp.emacs from the 
new stsci!steis directory. The first flIe is the 
program, the second file should be entered 
into your .emacs file. After initializing the 
.emacs file, you can connect to STEIS from 
the dired prompt with the following com
mand: lanonymoUS@stsci.edu: 

Instructions for this public domain 
program (written by Andy Norman 
ange@hplb.hpl.hp.com)are in README. 
ANGE and the program flIe header. 

-Pete Reppert 

HSTSOFTWAREAND 
DATA-ANALYSIS NEWS 
UPDATES TO HSTSTANDARD
STAR FLUXES 

As part ofan ongoing effort to develop a 
thoroughly checked and consistent set of 
reference spectrophotometry from 1050 to 
10,000 A, we have updated the composite 
stellar spectra that are used for the funda
mental flux standards for HSF calibrations. 
See Appendix B of the HSF Cycle 1 CaIi
brationPlan, version 1.0, ofMay 1990,for 
additional documentation. These data are in 
an STScI data base named CRCALSPEC 

and have been divided into two categories 
to help the user understand the origin and 
accuracy of these flux distributions. 

The Category 1 HSF standard-star flux 
tables listed below were redelivered on 
June 24, 1992. Standard stars are classified 
as Category I, if both JUE (Bohlin et al. 
1990, ApJS, 73, 413) and Oke (1990, AJ, 
99. 1621) spectra are available. Oke (1990) 
used the Double Spectrograph on the 5-m 
Hale Telescope to obtain these spectra for 
HSF calibration; and these data are identi
fied in the HSF data bases by the keyword 
OBSMODE=OKE DBSP. Also listed are 
the Category 2 flux tables, some of which 
were last updated in August 1991. Cat
egory 2 standard stars do not have Oke 
DBSP data and should not be used for HSF 
calibrations longward of the IUE cutoff. 

Three additional flux tables, installed 
into the STScI CRCALSPEC data base 
in August 1989, are lO-LAC_OOI. 
TAB, ETA-AUR_OO1.TAB, and LAM
LEP_OO1.TAB. These three stars are not 
HST flux standards and their pedigree is 
unknown. 

Category 1Standard-Star Tables 

A summary of changes for the June 24, 
1992 delivery is as follows: 

1) Replace any Oke liteIature. Stone, or 
model data with the available Oke DBSP 
data between 3200 and 8800 A. 

2) Oke DBSP flux values are decreased 
by 0.04 magnitude units. (Note: HZ 44 al
ready had the adjustment since March 7. 
1990.) 

3) The long wavelength cutoff for Oke 
has been increased to 8800 A in all cases. 
We chose 8800 A to retain the data for the 
Paschen jump at 8200 Aand to avoid the 
second-order contamination reported by 
Oke above 8800 A. 

4) Statistical errors less than 0.0005 
magnitude units were rounded to 0.0 on the 
tape delivered by Oke and were propagated 
as NULL into CRCALSPEC. These 0.0 
values are changed to 0.0005 magnitudes, 
while interpolated data are distinguished as 
NUlL statistical errors. 

5) In the following wavelength regions, 
Oke (1990) has supplied interpolated data. 

5150-5210 A 
6846-6950 A 
7550-7690 A 

The statistical errors for the interpolated 
regions are set to NULL. The interpolated 
regions can be distinguished from model 
data. which have both the statistical error 
and the FWHM set to NULL. 

6) All wavelengths above 2000 A are 
converted from air to vacuum. 

7) All model data are extracted from the 
previous CALSPEC data set for each star. 
Scale factors are applied to the model data 
above 8800 A to make the average flux in 
the model equal to the average flux ob
served by Oke in the 8500-8800 Awave
length region. 

8) Scale factors applied to the Voyager 
data are the same as in the previous delivery 
of August 1, 1991 and match the Voyager 
to the JUE flux levels. 

9) The new CALSPEC data sets have 
flux units ofF). in erg S-l cm-2 k1 instead 
ofSTMAG. 

The table on the next page gives the 
source of the data for each wavelength re
gion of the new CALSPEC data sets. The 
wavelength ranges are for the source data 
set and are given in air above 2000 A. 
MODEL data were computed by the 
model-atmosphere program XCAL by 
Keith Horne. 

Category 2 Standard-Star Tables 

Category 2 flux tables are not recom
mended for HST calibration longward of 
the JUE limiL Some of these tables were 
redelivered. on August I, 1991 to: 

1) Replace model data with VOy
AGER2 data shortward of 1155 A. 

2) Scale the VOYAGER2 or model data 

to improve the match with JUE. 
3) Adjust the short wavelength JUE 

wavelength cutoff. 
4) Replace OA0-2 data in ZETA-CAS 

with IUE data. 
Category 2 flux tables are listed below 

along with their installation dates. 

mailto:lanonymoUS@stsci.edu
http:ange-ftp.el
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Category 1Standard Stars 
Waye!englb Bange ~ ~ ~ 

AGK+81D266JIOUAB 970.01155.0 0.9200 VOVAGEB2 CAlOBS:AGK_81 D266_oo3.TAB 
1155.0 3200.0 1.0 IUE CAlOBS:AGK_81D26(005.TAB 
3200.0 8800.0 1.0 . llteDBSP CAlOBS:AGK_81 D266_oo6.TAB 
8800.012000.0 0.9386 MODEL CALSPEC:AGK_81D266JI02.TAB 

BD+28D4211_oo3.TAB 970.01155.0 0.9600 VOVAGEB2 CAlOSS:BIU8D4211_oo7.TAB 
1155.03200.0 1.0 IUE CAlOSS:BD_2BD421 U12.TAB 
3200.0 8800.0 1.0 Ilte DBSP CAlOBS:BD_2BD421U17.TAB 
8800.0 12000.0 0.9879 MODEL CALSPEC:BD_2804211_002.TAB 

8I>+33D2642_oo2.TAB 970.0 1155.0 1.0 MODEL CALSPEC:BD_33D2642_oo1.TAB 
1155.03200.0 1.0 IUE CAlOBS:BD_33D2842_oo8.TAB 
3200.0 8800.0 1.0 llteDBSP CAlOSS:BD_33D2842_012.TAB 
8800.012000.0 0.9769 MODEL CALSPEC:BD_33D2842_oo1.TAB 

8D+75D32U03.TAB 970.0 1155.0 0.8000 VOVAGEB2 CAlO8S:BD35D325_004·TAB 
1155.03200.0 1.0 IUE CAlO8S:BDJ5D325_006.TAB 
3200.0 8800.0 1.0 !lIeDBSP CAlOBS:BDJ5D325_oo7.TAB 
8800.012000.0 0.9497 MODEL CALSPEC:BD_75D32S_002.TAB 

FEIGE110_003.TAB 970.0 1155.0 1.0 VOVAGER2 CAlOBS:FEIGE110_016.TAB 
1155.0 3200.0 1.0 IUE CAlOBSfEIGE110_012.TAB 
3200.0 8800.0 1.0 !lIeDBSP CAlOBS:FEIGE110_015.TAB 
8800.0 12000.0 0.9535 MODEL CALSPEC:FEIGE110_002.TAB 

FEIGE34_00a.TAB 970.0 1155.0 1.0 VOVAGER2 CAlOBSfEIGE34_016.TAB 
1155.0 3200.0 1.0 IUE CAlOBS:FEIGE34_013.TAB 
3200.0 8800.0 1.0 !lIeDBSP CAlOSSfElGE34_015.TAB 
8800.0 12000.0 1.0224 MODEL CALSPEC:FEIGE34_002.TAB 

GI91B2B_OO3.TAB 970.0 1155.0 0.8900 VOVAGER2 CAlOBSGI91B2B_011.TAB 
1155.03200.0 1.0 IUE CAlOBSGI91B2B_014.TAB 
3200.08800.0 1.0 !lie DBSP CAlOBSGI91B2B_015.TAB 
8800.0 12000.0 0.9761 MODEL CAlSPEC:G191B2B_002.TAB 

G93·4ItOO2.TAB 970.0 1155.0 1.0 MODEL CALSPECG93-48_oo1.TAB 
1155.01190.0 1.0 IUE CAlOBSG93-48_00a.TAB 
1190.0 1230.0 1.0 MODEL CALSPECG93-48_001.TAB 
1230.0 3200.0 1.0 IUE CAlOBSG93-48_00a.TAB 
3200.08800.0 1.0 !lIeDBSP CAlOBSG93-48_00s.TAB 
8800.012000.0 1.0377 MODEL CALSPECG93-48_oo1.TAB 

GD108_003.TAB 970.0 1155.0 1.0 MODEL CALSPEC:GD108_002.TAB 
1155.03200.0 1.0 IUE CAlOSSGD108_007.TAB 
3200.0 8800.0 1.0 Ilta DBSP CAlOSSGD108_008.TAB 
8800.012000.0 0.9777 MODEL CALSPEC:GD108_002.TAB 

GD50_002.TAB 970.0 1155.0 1.0 MODEL CAlSPEC:GD50_oo1.TAB 
1155.03200.0 1.0 IUE CAlOBSGD50_00B.TAB 
3200.08800.0 1.0 Ilta DBSP CAlOBSGD50_009.TAB 
8800.0 12000.0 1.0176 MODEL CALSPEC:GD50_001.TAB 

GBW+70D5B24_00a.TAB 970.0 1175.0 1.0 MODEL CAlSPEC:GBW]0D5824_002.TAB 
1175.01190.0 1.0 IUE CAlOBS:GBW]0D5B24_006.TAB 
1190.0 1230.0 1.0 MODEL CAlSPEC:GBW_70D5824_002.TAB 
1230.03200.0 1.0 IUE CAlOBS:GBW_70D5B24_006.TAB 
3200.0 8800.0 1.0 !lIeDBSP CAlOBS:GBW_70D5B24_00B.TAB 
8800.012000.0 1.1015 MODEL CALSPEC:GBW_70D5824_OO2.TAB 

HD93521_oo3.TAB 970.0 1135.0 1.0 VOVAGER2 CAlOBS:HD9352U06.TAB 
1155.03200.0 1.0 IUE CAlOBS:HD9352U08.TAB 
3200.0 8800.0 1.0 lltaDBSP CAlOBS:HD9352UI0.TAB 
8800.0 12000.0 1.0023 MODEL CALSPEC:HD93521_oo2.TAB 

HZ21_00a.TAB 970.01155.0 1.0 MODEL CAlSPEC:HZ21_002.TAB 
1155.03200.0 1.0 IUE CAlOBS:HZ2U09.TAB 
3200.0 8800.0 1.0 !lIeDBSP CAlOBS:HZ21_011.TAB 
8800.012000.0 0.9859 MODEL CALSPEC:HZ21_002.TAB 

HZ2_00a.TAB 970.01155.0 1.0 MODEL CALSPEC:HZ2JI02.TAB 
1155.01200.0 1.0 IUE CAlOBS:HZ2_009.TAB 
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1200.01225.0 1.0 MODEL CAlSPEC:HZ2_002.TAB 
1225.0 3200.0 1.0 IUE CALOBS:HZ2_009.TAB 
3200.08800.0 1.0 OkeDBSP CALOBS:HZ2_010.TAB 
6800.0 12000.0 1.2787 MODEL CAlSPEC:HZ2_002.TAB 

HZ44_003.TAS 	 970.0 1155.0 1.0 VOYAGER2 CALOBS:HZ44_010.TAB 
1155.03200.0 1.0 IUE CALOBS:HZ44_012.TAS 
3200.0 8800.0 1.0 OkeDBSP CALOBS:HZ44_014.TAB 
6800.0 12000.0 0.9724 MODEL CAlSPEC:HZ44_002.TAB 

HZ4_002.TAB 	 970.0 1300.0 1.0 MODEL CAlSPEC:HZ4_001.TAB 
1300.03200.0 1.0 IUE CALOBS:HZ4_013.TAB 
3200.0 8800.0 1.0 OkeDBSP CALOBS:HZU15.TAB 
8800.0 12000.0 1.0054 MODEL CAlSPEC:HZU01.TAB 

lB22U02.TAB 	 970.0 1250.0 1.0 MODEL CAlSPEC:LB22U01.TAS 
1250.03200.0 1.0 IUE CALOBSiB227_OO3.TAB 
3200.0 8800.0 1.0 OkeDBSP CALOBS:LB227_OO4.TAB 
6800.012000.0 1.0478 MODEL CAlSPEC:LB22U°1.TAB 

LDS749B_OO3.TAS 	 970.01249.0 1.0 MODEL CAlSPEC:LDS749B_OO2.TAB 
1250.03200.0 1.0 IUE CALOBS:LDS749B_OO3.TAS 
3200.08800.0 1.0 OkeDBSP CALOBSiDS749B_OO7.TAS 
8800.0 12000.0 1.1061 MODEL CAlSPEC:LDS749B_002.TAB 

NGC7293_003.TAB 	 970.0 1155.0 1.0 VOYAGER2 CALOBS:NGC7293_002.TAB 
1155.03200.0 1.0 IUE CALOBS:NGC7293_OO4.TAB 
3200.08800.0 1.0 OkeDBSP CALOBS:NGC7293_0D6.TAB 
6800.012000.0 0.9446 MODEL CALSPEC:NGC7293_002.TAB 

The CAlSPEC and CALOBS data sets IIlIl Dcated in lIle following directories on !he SfSci science cluster: CALSPEC: DISK$REFERENCE:[CDBSDATA.REFER.CALSPECJ 
CALOBS: DISK$REFERENCE:(CDBSDATA.REFER.CALOBSJ 

Category 2 Standard Stars 
Wayelengtb Bange SCAL.E 	 ~~ 

ALPHA·LYR_001.TAS 4.Q:\·1989 	 500.0 1170.0 1.0 MODEL 
1170.03100.0 1.0 IUE CALOBS:ALPHA-LYB_010.TAS 
3100.012000.0 1.0 MODEL 

BPMl6274_001.TAS 2·Aug-1989 	 500.01160.0 1.0 MODEL 
1160.01200.0 1.0 IUE CALOBS:BPMI6274_002.TAS 
1200.01225.0 1.0 MODEL 
1225.03150.0 1.0 IUE CALOBS:SPMl6274_002.TAS 
3150.0 12000.0 1.0 MODEL 

ETA_UMA_002.TAB 1·Aug-1991 	 925.01155.0 0.9000 VOYAGER2 CALOBS:ETA-UMA_Ol1.TAS 
1155.03200.0 1.0 IUE CALOBS:ETA·UMA_012.TAB 
3200.0 12000.0 1.0 MODEL 

GAMMA-UMA_001.TAB2·Aug·1989 	 500.0 1200.0 1.0 MODEL 
1200.03200.0 1.0 ruE CALOBS:GAMMA·UMA_OO3.TAB 
3200.0 12000.0 1.0 MODEL 

H049798_002.TAB 1·Aug-1991 900.01155.0 1.0 VOYAGER2 CALOBS:HD49798_OO4.TAB 
1155.0 3200.0 1.0 IUE CALOBS:HD49798_003.TAB 
3200.012000.0 1.0 MODEL 

HD60753_002.TAB 1·Aug-1991 500.01155.0 1.3400 MODEL CAlSPEC:HD60753_001.TAB 
1155.03200.0 1.0 IUE CALOBS:HD60753_002.TAB 
3200.0 12000.0 1.0 MODEL 

MU·COU02.TAB l·Aug·l991 	 900.01155.0 1.0 VOYAGER2 CALOBS:MU.ca._OO3.TAS 
1155.03100.0 1.0 IUE CALOBS:MU.ca._004.TAB 
31 00.0 12000.0 1.0 MODEL 

ZETA_CA.<:t002.TAB 1·Aug-1991 	 925.01155.0 1.0 VOYAGER2 CALOBS:ZETA-CAS_OOS.TAB 
1155.03200.0 1.0 JUE CALOBS:ZETA-CAS_001.TAB 
3200.04000.0 1.0 MODEL 
4000.06500.0 1.0 SfONE CALOBS:ZETA-CAS_OD6.TAB 
6500.0 12000.0 1.0 MODEL 

http:CALOBS:MU.ca


SPACE TELESCOPE SCIENCE INSTITUTE NEWSLETTER OcrOBER 1992 PAGE 22 

Future Work 
Without the complications of an inter

vening atmosphere. more accurate relative 
spectrophotometry should be possible with 
FOS than has been previously achieved 
over the wavelength range 1150-8500 A. 
Therefore, a possible Category 3 of refer
ence spectrophotometry could be created 
from HST observations of standard stars, 
after the absolute calibration ofFOS is fully 
characterized. Furthermore, the time may 
be ripe to include the adjustment ofthelUE 
absolute scale to the white-dwarf flux stan
dard, as proposed by D. Finley and others. 

-Ralph Bohlin and Don Lindler 

STSDAS PROJECT STATUS 
The new release of STSDAS, Version 

1.2, includes a number of new capabilities. 
In addition to numerous improvements to 
the calibration software, users will now 
find that STSDAS can handle tabular data 
in both binary and ASCn text form. A new 
FITS I/O kernel allows virtually all 
STSDAS and IRAF tasks that operate on 
image data to read and write FITS files on 
disk directly. This circumvents the need to 
use the fitsio or dataio packages to make a 
separate copy of the image if you wish to 
transfer it over the network or read it with a 
different data-analysis package such as 
AlPS or :MIDAS. A prototype X -Windows 
user interface for STSDAS/IRAF is also 
now available. Moredetails on these topics, 
as well as several other enhancements and 
planned projects, appear in the STSDAS 
Newsletter. If you do not already receive 
this and would like to, please contact the 
STSDAS Group to get on our mailing list 
(e-mail may be sent to hotseat@stsci.edu). 

We recently reached an agreement with 
Maximum Entropy Data Consultants, LUi., 
which allows STScI to redistribute the ob
ject libraries or pre-linked executables of 
the MEMSYS 5 software. We will make 
this package available at no charge to HST 
observers who wish to use MEM tech
niques to do restoration of HST images. 
Sites who wish to use this software should 
contact Bob Hanisch, Science Software 
Branch (SSB) Branch Chief, as a licensing 

agreement must be signed. Use of the soft
ware is limited to HST image-restoration 
work. We also hope to have a public-do
main MEM package (developed by 
Nailong Wu, a recent visitor to NOAO now 
at STScl) available very soon. 

AURA recently was awarded a new 
five-year contract by NASA to continue 
operation of STScI. The budget was a ma
jor concern in the negotiations. and unfor
tunately STSDAS is likely to be affected 
We may have to decrease the level of sup
port we are able to provide for STSDAS 
distribution to external sites, and curtail 
maintenance of some number of the exist
ing STSDAS packages. We are investigat
ing alternative sources of funding and will 
strive to provide the best level of support 
possible. 

-Bob Hanisch 

TELESCOPE IMAGE MODELLING 
SOFTWARE 

Accurate and quick generation of simu
lated point-spread functions (PSFs) of the 
scientific instruments aboard HST has been 
of great interest to HST observers. With a 
better knowledge of the HST PSF, we have 
made several enhancements to the Tele
scope Imaging Modelling (TIM) software 
described previously in the November 
1989 STScI Newsletter and the 1990 OTA 
Handbook. 

Some of the new features are as follows. 
The effect of low-frequency wavefront er
rors caused by irregularities in the mirror 
surface is quite pronounced on UV images, 
and even has a small effect in the cores of 
images in the visible. These errors are 
available as mirror maps. and the user has 
the option to include them in the image 
simulation. Another useful feature is that 
the user may enter the instrument name and 
date of observation and the appropriate ab
errations will be chosen by the program for 
simulation. Finally, the program can be 
considerably speeded up by choosing a less 
accurate integration routine when simulat
ing over instrument pixels. 

Release 27 ofthe software is available to 
General Observers and others to use at 
STScI. where it is installed on SCIV AX 

in the directory DISK$KRYPTON: 
[HASAN.SYS]. The applicable User 
Manual (version 7b) and supporting docu
mentation may be requested from the User 
Support Branch. Off site users may retrieve 
it from the STScI Electronic Information 
Service (STEIS) via ftp to a local V AX 
computer (see the December 1990 and June 
1991 STScI Newsletters). VMS backup 
tapes may be requested from the User Sup
port Branch by those users who do not have 
access to SCIV AX or ftp. 

H you have questions please contact the 
undersigned at STScI (410-338-4519; 
userid HASAN). 

-Hashima Hasan 

AURA NEWS 
NEW BOARD CHAIR ELECTED 

At its April 8-9, 1992. meeting, the 
AURA Board of Directors elected Maarten 
Sclunidt, CalTech. as its new chair. effec
tive July I, 1992. Dr. Schmidt has served 
on the Board since 1983. We look forward 
to working under his leadership. Dick 
Margison, University of Illinois. continues 
as Vice Chairman. 

- Goetz Oertel 

THANKS TO OUTGOING AURA 
BOARD CHAIR 

Robert MacQueen served as AURA 
Board Chair from 1989-92. These years 
were difficult and eventful. They brought: 
the launch ofHubble and the recovC2}' from 
its early problems; the birth ofthe GEMINI 
twin 8-meter telescopes--an international 
project from the start; four new AURA 
members and international associates; the 
first contract renewal with NASA. Bob de
serves great credit for the Board's thought
ful and effective oversight and support for 
its Centers. During his tenure, the Board 
delegated additional day-to-day activities 
to working committees such as the Space 
Telescope Institute Council and concen
ttated on strategic and conceptual issues for 
the longer term. He served during a period 
ofprofessional change. He recognized edu
cation as a national challenge and he did 

mailto:hotseat@stsci.edu
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something about it he left his prominent 
position at the National Center for Atmo
spheric Research to devote himself to edu
cation as Chair of Physics at Rhodes Col
lege in his native Tennessee. He continues 
to serve on the AURA Board as Director
at-Large, and as member of the Observato
ries Advisory Committee. Bob, I am sure 
that all at AURA join me in thanking you 
for outstanding service to AURA and the 
science community, and in wishing you all 
the best I am pleased that you remain "on 
board" at AURA. 

- Goetz Oertel 

AURA WELCOMES NEW BOARD 
MEMBERS 

We are pleased to welcome new institu
tional directors from the University ofWis
consin and Yale University. From Wiscon
sin, Phil Certain, Associate Dean of the 
College of Letters and Science, joins us. 
From Yale, Bob Szczarba, Deputy Provost 
for Physical Sciences and Engineering, 
comes on board. We appreciate the contri
butions of Blair Savage (Wisconsin) and 
Pierre Demarque (Yale) over the years and 
will miss them. We also add one new di
rector-at-Iarge, Phyllis Kaminsky of 
Kaminsky Associates., an international con
sultingfmn. WethankBruceMargon(Uni
versity ofWashington} for his service as an 
at-large director and will miss him, too. 

-Lorraine Reams 

IOWA STATE UNIVERSITY JOINS 
AURA 

In April, the Board of Directors unani
mously voted to admit Iowa State Univer
sity as AURA's 22nd member. Iowa State 
has strong astronomy programs and is a 
user of NOAO facilities. We welcome our 
new member and look forward to a closer 
association. 

-Lorraine Reams 

NEW CLASS OF MEMBERSHIP IN 
AURA 

Also in April, the Board approved a new 
category of membership in AURA: Inter
national Affiliates-institutions outside the 
United States that are selected by the Board 
as affIliate members. I cordially welcome 
the Universidad de Chile and the 
Universidad Nacional Autonoma de 
Mexico as AURA's frrst international af
filiates. They will be represented by Maria 
Teresa Ruiz, full professor (Uni. de Chile) 
and Gloria Koenigsberger, Director of the 
Instituto de Astronomia (Mexico). I look 
forward to their participation in AURA. 

- Goetz Oertel 

REVISED MEMBERSHIP 
GUIDELINES 

AURA has always been open to univer
sities and other non-profit institutions. The 
Board has revised the membership guide
lines to reflect that fact AURA is open to 

applications from universities and other 
non-profit institutions with strong as
tronomy programs to become more broadly 
representative of the astronomy commu
nity. For information about membership in 
AURA, contact Goetz Oertel or me at: 
Suite 701,1625 Massachusetts Ave., N.W., 
Washington, DC 20036; 202-483-2101. 

-Lorraine Reams 

AURA ACHIEVEMENT AWARDS 
"And the winners are" Stephen Lubow 

for science and George Hartig for service! 
Both received a certificate of appreciation 
and a cash award. 

Dr. Lubow received the AURA Award 
for Outstanding Science for theoretical 
studies of the dynamics of galactic disks 
and circumstellar disks. Recently, he iden
tified the physical cause of "superhumps" 
seen in dwarf-nova outbursts. 

Dr. Hartig received the AURA Award 
for Outstanding Service for his crucial role 
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in the commissioning and calibration of the 
Faint Object Spectrograph (FOS) follow
ing HST launch. He has devoted himself to 
ensming that the FOS suppons the science 
programs of Geneml Observers and Guar
anteed Time Observers alike. 

Congratulations! 

- Goetz Oertel 

HUBBLE FELLOWSHIP 
PROGRAM 
THE 1992 HUBBLE SYMPOSIUM 

The second annual Hubble Symposium 
will be held at the Space Telescope Science 
Institute in Baltimore on November 9-11, 
1992. All current Hubble Fellows will be 
attending and will present the results of 
their recent research. The papers will be 
submitted for publication. 

All members of the scientific commu
nity are invited to attend, but because 
of limited seating those wishing to do 
so should contact Marjorie Shettle in 
the Hubble Fellowship Program Office 
at STScI (410-338-4792; userid 
HFELLOWS). 

The papers from the first Hubble Sym
posium, which was held in October 1991, 
appeared in the September issue of Publi
cations of the Astronomical Society ofthe 
Pacific. 

THE 1993 HUBBLE FELLOWSHIP 
PROGRAM 

Contingent on funding from NASA, up 
to 15 new Hubble Fellows will be selected 
this winter for terms beginning in the fall of 
1993. A formal Announcement of Oppor
tunity was issued in August 1992, and the 
application deadline is November 20, 1992. 

The main objective of the Program is to 
provide recent postdoctoral scientists ofun
usual promise and ability with opportuni
ties for research on problems. largely of 
their own choosing, that are related to 
Hubble Space Telescope science and com
patible with the interestsofthe Host Institu
tions. Applications will be accepted from 
candidates of all nationalities who have 
earned their doctorates after January I, 

1990, in Astronomy, Physics, or related 
disciplines. 

The duration of a Fellowship is a total of 
three years, which includes an initial ap
poinunent of two years and an extension to 
a third year, which is granted after a posi
tive mid-term review. 

The detailed Announcement of Oppor
tunity, including the application instruc
tions, is available upon request from the 
Hubble Fellowship Program Office at 
STScI. 

-Colin Norman 

INSTITUTE NEWS 
WORKSHOP ON THE STATUS OF 
WOMEN IN ASTRONOMY 

Over the past decade, surveys have 
shown that in astronomy, as in other scien
tific disciplines. women are under-repre
sented at all levels of advancemenL The 
reasons for this imbalance. and possible 
strategies to alleviate it, remain unclear. In 
order to investigate the nature ofgender in
equity in astronomy, STScI sponsored a 
meeting on September 8-9, 1992, entitled 
"Women at Worlc A Workshop on the Sta
tus ofWomen in Astronomy," with support 
from NASA, NSF, AURA, the Computer 
Sciences Corporation, and the JHU Space 
Grant Consortium. 

Over 200 persons gathered to discuss 
goals and principles for equal representa
tion among the ranks of professional as
tronomers. in the context ofeducation, em
ployment, culture. and excellence. The 
attendees consisted of full professors and 
senior administrators (13%), assistant or 
associate professors and staff astronomers 
(35%), graduate and undergraduate stu
dents (30%), and technical and research 
staff (10%). as well as non-scientific staff. 
historians, and representatives of fundin~ 
agencies. 

The meeting opened with a welcome by 
the STSel Director, Riccardo Giacconi, and 
an introduction by Meg Urry, Chief of the 
Research Support Branch at STScI. The 
rest of the first day was devoted to lectures 
on the statistics of women in astronomy 
and various gender-related issues (see the 

accompanying list of speakers). Historian 
of science Londa Schiebinger (pennsylva
nia State University) gave an historical per
spective of women in science and discussed 
the myth of femininity and biological infe
riority. She further discussed the concepts 
of "math anxiety" and the "little-lady syn
drome" as products of a culture where dis
crimination is both hierarchical and territo
rial. 

University ofGeorgia statistician Lynne 
Billard reviewed a variety of survey data on 
the influence of gender on advancement in 
science. Matched studies show that the 
most important single factor in determining 
career progress is gender. Women require 
more years of work to be promoted regard
less of the status of their Ph.D.-granting in
stitution, their scientific productivity, the 
number of graduate students they advise, 
the number of classes they teach, or their 
marital or parental status. A sociologist 
from the University of Georgia, Linda 
Grant, discussed the issue ofmentoring and 
its effectiveness. She showed that 
mentoring had both positive and negative 
effects on careers, and that there were sta
tistically significant differences between 
the effects on men and on women. 

The National Academy of Sciences sta
tistical survey discussed by study director 
Linda DDt described the decreasing number 
of trained scientists being produced in the 
United States. While a decline is seen in 
both male and female students, the reduc
tion in female undergraduate science ma
jors is twice as high as for male under
graduates. Some reasons given for the 
decline are a shortage of financial aid, in
sufficient opportunity for interaction with 
other members of the field, underemploy
ment, lower salaries for women (regardless 
of the years of experience). and the infa
mous "glass ceiling." Since women will 
constitute the largest fraction ofnew people 
in the work fon:e in the year 2(XX), chang
ing this disturbing trend assumes new im
portance for the nation. 

Ethan Schreier (STScl) and Peter Boyce 
(AAS) presented two demographic surveys 
relevant specifically to astronomy in the 
United States. Although it is encouraging 
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that the representation of women in the 
American Astronomical Society is at an all
time high, even a conservative interpreta
tion of the present data suggests higher at
trition for women than for men at every 
level surveyed, from graduate school to se
nior faculty. This was disturbing and sur
prising to those who thought the present de
mographics might be due to discrimination 
in a less enlightened past. 

The well-known critic and science edu
cation activist Sheila Tobias considered the 
role assigned to women by society and cul
ture, and its influence on science as an 
equal-opportunity career for women. She 
reviewed 20 years of feminist theory, and 
placed astronomy and other sciences in the 
context of other male-dominated societal 
structures for which self-perpetuation is an 
inevitable outcome. 

On the fll'St afternoon, parallel sessions 
on five topics were presented: by students 
Judy Fleischman (Columbia University) 
and Sally Oey (University of Arizona) on 
the student experience; by Debra Schwartz 
(Families and Work Institute) and Stefi 
Baum (STScI) on family issues such as 
family leave and day care; by Julie Lutz 
(NSFlWashington State University), Debra 
Elmegreen (Vassar/CSW A), and Tim 
Heckman (STScI) on administrative ap
proaches to affirmative action; by Bruce 
Elmegreen (IBM) and Twyla Morgan 
(Proctor and Gamble) on lessons from busi
ness and industry; and by Diane Fowlkes 
(Georgia State University) on sexual ha
rassment from a political and historical as
pect. 

The first day ended with a reception and 
public lecture by Sheila Tobias, on "Break
ing the Science Barrier," attended by an au
dience of more than 300. She talked about 
what makes science "hard," and why even 
bright students can be turned away from 
science. The most salient point for the edu
cators in the audience was that the process 
of "weeding out" undergraduate would-be 
science majors in difficult introductory 
courses, far from achieving its desired aim, 
persuades many smart, talented, would-be 
scientists tc:f choose another profession. 
Rather than enabling the cream to rise to the 

top. we are throwing away most of the gal
lon of homogenized milk. 

The second day of the meeting was de
voted to specific issues and recommenda
tions for equal opportunity for women to be 
written as the "Baltimore Charter." For this 
purpose, the participants were divided into 
small working groups on the six aspects of 
the Baltimore Charter: Scientific Excel
lence, Culture in the Workplace, Sociology 
of the Scientific Process, Quality of Life, 
Goals for Equal Representation, and Edu
cation. The small group format permitted 
everyone to share personal experiences and 
participate personally in formulating the 
Baltimore Charter. 

In the final session of the meeting, a 
panel comprised of Neta Bahcall 
(Princeton), Claude Canizares (MIT), 
France Cordova (penn State), Riccardo 
Giacconi (STScl), Vem Rubin (DTM), and 
Sidney Wolff (NOAO) responded to the 
panel recommendations. The members of 
this panel, plus Laura Danly, James Hesser, 
Ethan Schreier, and Meg Urry constitute 
the "integration team" which will synthe
size the panel recommendations into the fi
nal Baltimore Charter. 

The Workshop concluded with a ban
quet, at which, even after two days of non
stop talks and meetings, the conversation at 
dinner was lively and energetic. After the 
dinner, astronomer Anne Kinney (STScI) 
summarized some recent results from HSI' 
and reflected personally on the unique ob

stacles faced by women entering the astro
nomical profession. 

The proceedings from the workshop 
will be published early in 1993 and will be 
distributed to institutional libraries and to 
the participants. The proceedings will in
clude the talks and poster papers presented 
at the Workshop and the Baltimore Charter. 

The timeliness and effectiveness of the 
worlcshop is already evident from the over
whelming response received from the par
ticipants. In addition to fmding the meeting 
personally rewarding, many participants 
returned to their departments or observato
ries and took steps to infonn administrative 
and/or departmental heads of the results 
from the meeting and to express interest in 
improving institutional responses to poten
tial gender-related bias. Further activities 
are being planned for future AAS meetings 
in response to the enthusiastic interest dis
played by the community in favor ofimple
menting a culturally diverse worlcplace. 

-Anuradha Koratkar. Sheryl Falgout. 
andMegUrry 

GALAXIES MINIWORKSHOP 
A Galaxies Journal Club Miniworksbop 

on "Groups ofGalaxies" was held at STScI 
June 16-18. About 30 participants gathered 
to explore a number of issues related to 
groups (as opposed to clusters or single and 
multiple galaxies): definition of groups, 
new group catalogs, properties of indi
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vidual galaxies in groups, gas in groups, 
daik matter in groups, dynamical evolution 
of groups, star formation in groups, and 
global properties of groups. 

-KirkBorne 

OTHER RECENT STScl 
WORKSHOPS 

This year's May STScI Symposium was 
on the subject of uAstrophysical Jets." It 
was heldatSTScI on May 12-14, 1992,and 
was attended by about 100 people. ThePro
ceedings will be published by Cambridge 
University Press. 

A Miniworkshop on "Blue Stragglers" 
was held October 12-13 at STScI. For fur
ther information, contact Rex Saffer or Bar
bara Jedrzejewski. 

RECENT STAFF CHANGES 
An unusually large number of postdoc

toral fellows have come to STScI in recent 
months. Sebastian Lipari assumed an 
AURA postdoctoral position in April. He 
has been at STScI since 1990 with an Ar
gentine fellowship, and is cwrently partici
pating in studies of IRAS AGNs and high
redshift galaxies. Jim Sokolowski arrived 
in May as a postdoctoral fellow working 
with Laura Danly on problems related to 
the interstellar medium and halos in gaJax
ies. He received his Ph.D. at Rice Univer
sity in 1991, and was most recently a 
postdoc at Universite Laval, Quebec. 
Laurent Drissen has been a postdoctoral 
fellow in the Academic Affairs Division 
since June; for the previous two years he 
has been at the Institute as a Postdoctoral 
Fellow for the Natural Sciences and Engi
neering Council ofCanada. His research is 
mostly rebued to Wolf-Rayet stars. but he 
is also worlcing on a project which aims at 
detecting variable objects in the overlap
ping regions of the digitized SERC-J 
plates. Gary Bower joined STScI as a 
postdoctoral fellow in July. His Ph.D. the
sis work was done at the University of 
Michigan and was entitled "A Search for 
Dead QSOs Among Nearby Luminous 
Galaxies." At STScI he is womng with 
Andrew Wilson on a project to test a uni

fled model for Seyfert galaxies. Emanuel 
Vassiliadis joined STScI in July. His thesis 
at Mount Stromlo and Siding Spring Ob
servatories was entitled "Evolution from 
AGB Star to Planetary Nebula," and he is 
currently working with Ralph Bohlin and 
Holland Ford on an HSI study of planetary 
nebulae in the Magellanic Clouds. 
Alessandro Capetti joined STScI as a 
postdoctoral fellow in August from the 
University of Torino, Italy. He is working 
with Duccio Macchetto on FOe observa
tions ofactive galactic nuclei and radio gal
axies. 

Anuradha Koratkar, formerly a 
postdoctoral fellow at STScI, became As
sistant Astronomer and FOS Instrument 
Scientist in the Telescope and Instruments 
Branch in September. Her research inter
ests continue to be in the area of active ga
lactic nuclei. 

RaIf-Jiirgen Dettmar, who was previ
ously at the Institute for Radioastronomy at 
the University of Bonn, Gennany, is a new 
ESA staff member in the Science Planning 
Branch. His research interests include the 
interstellar medium in galaxies, in particu
lar the diffuse ionized component, and the 
large-scale structure and kinematics ofspi
ral galaxies. 

Patricia Vader is a new Associate As
tronomer in the Science Program Selection 
Office. She was most recently a Research 
Associate at The Observatories of the 
Carnegie Institution of Washington. Her 
current research is on the clustering proper
ties of local dwarf galaxies. 

John Biretta has joined STScI as an 
Assistant Astronomer and WF/PC Instru
ment Scientist in the Telescope and Instru
ments Branch. He was most recently a 
Jansky Fellow at the National Radio As
tronomy Observatory, and his resean::h is in 
the area of extragalactic jets. 

New Branch Chiefs at STScI include 
Abbijit Saba (User Suppon Branch) and 
Barry Lasker (Catalogs and Surveys 
Branch). and Knox Long (Data Systems 
Operations Branch). 

Jim Pringle left STScI in July to re
sume his professorship at Cambridge Uni
versity in EnglancL 

Richard Griffiths left the Institute in 
July to accept an appointment as Research 
Professor in the Physics and Astronomy 
Department at Johns Hopkins University. 
He continues as Principal Investigator on 
the HSIMedium-Deep Survey project. and 
Co-Investigator on the WFPC2 team. 

Doug Duncan left in August to take up 
a joint position at the Adler Planetarium 
and the University of Chicago. 

Also leaving in August was Eric 
Chaisson, who is becoming Director of the 
Wright Center for Innovation in Science 
Education at Tufts University. 

RECENT STScl PREPRINTS 
The following papers have appeared re

cently in the STScI Preprint Series. Copies 
may be requested from Sharon Toolan 
(410-338-4898; userid TOOLAN) at 
STScI. Please specify the preprint number 
when making a request 

622. "Multicolor Images of Spatially 
Resolved Structures around High-Redshift 
Quasars." M. Livio. A. Mastichiadis, 
H. Ogelman,J.W. Truran 

623. "Eccentricity Evolution of a Binary 
Embedded in a Disk," S.H. Lubow, 
P. Artymowicz 

624. "Optical Spectroscopy and Narrow 
Band Images of the Variable Seyfert 
Galaxy NGC 3783," C. Winge, M.G. 
Pastoriza, T. Stochi-Bergmann, S. Lipari 

625. "The Structure of the Inner 
Arcsecond ofR Aquarii Observed with the 
Hubble Space Telescope." D. Burgarella. 
F.Paresce 

626. "The Kinematics of the Extended 
Gas in the Seyfen Galaxy NGC 3516," J.s. 
Mulchaey, Z. Tsvetanov, A.S, Wilson, I. 
P&ez-Fomnon 

627. "The X-ray Background: Past, 
Present, and Future." R. Giacconi, R. Burg 

628. "A Rapid Decline in the Optical 
Emission from SN 1957D in M83," K.S. 
Long. P.P. Winkler. W.P. Blair 

629. "R Aquarii: An Attempt at a Uni
fied Model," D. Burgarella, M. Vogel, 
F.Paresce 

630. "Abundances for Giant Stars in the 
Draco Dwarf Galaxy," M.D. Lehnert, R.A. 
Bell,J.E. Hesser.J.B. Ote 
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631. "Inner Coma Imaging of Comet 
Levy (199OC) with the Hubble Space Tele
scope," H.A. Weaver, M.E A'Hearn, P.D. 
Feldman, C. Arpigny, W.A. Baum, J.C. 
Brandt, RM Light, J.A. Westphal 

632. ''The Identification of Highly Ion
ized Metal Species in the Hot DAI White 
Dwarf G 191-B2B with the Hubble Space 
Telescope Faint Object Spectrograph," 
E.M. Sion, R.C. Bohlin, RW. Tweedy, 
G.P. Vauclair 

633. "An Analysis of the Hubble Space 
Telescope Fine Guidance Sensor Fine Lock 
Mode," L.G. Taff 

634. "The Interaction between the 
Stream and the Accretion Disk," M. Livio 

635. "An X-Ray Image of the Seyfert 
Galaxy NGC 1068," A.S. Wilson, M. 
Elvis, A. Lawrence, J. Bland-Hawthorn 

636. "Dynamical Stability of Two-Di
mensional Accretion Flows: An Analytic 
Study," O. Gat, M Livio 

637. "Cosmic Rays and Shock Waves in 
Active Galaxies," A.S. Wilson 

638. "Discovery of Intermediate-Red
shift Galaxy Clusters in the ROSAT NEP 
Field," R. Burg, R Giacconi, J. Huchm. J. 
MacKenty, B. McLean, M. Geller, G. 
Hasinger, R. Manke, M. Schmidt, J. 
TrOmper 

639. "The Ionization Cone, Obscured 
Nucleus, and Gaseous Outflow in NGC 
3281-A Prototypical Seyfert 2 Galaxy?" 
T. Storchi-Bergmann, A.S. Wilson, J.A. 
Baldwin 

640. "IRAS 03202-5150: A New Ring 
AGN with Obscured Seyfert 1 Nucleus," S. 
Lfpari,F.Macchetto 

641. The HST Observations of X-ray 
Nova Muscae 1991 and its Spectral Evolu
tion," F.R. Cheng, K. Horne, N. Panagia, 
C.R. Shrader, R GiImozzi, F. Paresce, N. 
Lund 

642. "Photometry, Polarimetry, Spec
troscopy, and Spectropolarimetry of the 
Enigmatic Wolf-Rayet Star EZ Canis 
Majoris," C. Robert, A.F.J. Moffatt, L. 
Drissen, R Lamontagne, W. Seggewiss, 
V.S. Niemela, MA. Cerruti, P. Barrett, J. 
Bailey, J. Garcia, S. Tapia 

643. "Faint Galaxy Evolution," R.G. 
Carlberg, S. Charlot 

644. "Dark Matter in Spiral Halos and 
the Halo Mass Function," K.M. Ashman, P. 
Salucci, M. Persic 

645. "Planets around Massive White 
Dwarfs," M. Livio, J.E. Pringle, R.A. 
Saffer 

646. ''The Shape of the Two-Point Cor
relation Function: Evidence for a Double 
Power Law," D. CaIzetti, M Giavalisco, A 
Meiksin 

647. "Ultraviolet and Optical Spectral 
Morphology of Melnick 42 and Radcliffe 
136a in 30 Doradus," N.R. Walborn, D.C. 
Ebbets, J.W. Parker, J. Nichols-Bohlin, 
RL. White 

648. ''Tidally Driven Inclination Insta
bility in Keplerian Disks," S.H. Lubow 

649. "Mapping AG Carinae: Long-Slit 
Spectroscopy and Coronographic Imaging 
of the Nebula and Jet," A. Nota, C. 
Leitherer, M. Clampin, P. Greenfield, D.A 
Golimowski 

650. "A Simple Approach to the Evolu
tion of Twisted Accretion Disks," J .E. 
Pringle 

651. "A Surface-Brightness Correlation 
Between Carbon Monoxide and 
Nonthermal Radio Continuum Emission in 
the Galaxy," RJ. Allen 

652. "Models for Starburst Regions: 
How Warm Are Warmers?" C. Leitherer, 
R Gruenwald, W. Schmutz 

653. "Mergers, Cooling Flows, and 
Evaporation,It W.B. Sparks 

654. "On the Evolution of Slowly 
Accreting Neutron Stars," O.M. Blaes, 
RD. Blandford, P. Madau, L. Van 

655. ''The Ionization Conditions in the 
Milky Way Halo: Infalling Gas toward the 
North Galactic Pole," L. Danly 

656. "Accretion Disc Viscosity: A 
Simple Model for a Magnetic Dynamo," 
C.A. Tout, J.E. Pringle 

657. "Infrared Emission in Seyfert 2 
Galaxies-Reprocessed Radiation from a 
Dusty Torus?" T. Storchi-Bergmann, J.S. 
Mulchaey. AS. Wilson 

658. "Search for Partial Systemic 
Lyman Edges in Nearby Quasars," A.P. 
Koratkar, AL. Kinney, RC. Bohlin 

659. "Topics in the Theory of Cataclys
mic Variables and X-ray Binaries," M. 
Livio 

660. "Deposition of Mass, Momentum, 
and Energy by Massive Stars into the 
ISM," C. Leitherer, C. Robert, L. Drissen 

66l. "On the Possible Existence of Two 
Classes of Progenitors for Classical No
vae," M. Della Valle, A. Bianchini, M. 
Livio, M Orio 

662. "Seyfert Galaxy Ultraviolet Emis
sion-Line Intensities and Variability: A 
Self-Consistent Photoionization Analysis 
Applied to Broad-Line-Emitting Gas in 
NGC 3783," A.P. Koratkar, G.M. 
MacAlpine 

663. ''Two-Dimensional Stochastic Pr0
cesses in Astronomy," B. Bucciarelli, MG. 
Lattanzi, L.G. Taff 

664. "Dynamics ofEccentric Disks with 
Application to Superbump Binaries," SJI. 
Lubow 

TENURED AND TENURE-TRACK 
ASTRONOMERS 

The Space Telescope Science Institute 
(STScI) has several openings for tenured or 
tenure-track astronomers. Excellence in re
search is the primary qualification for these 
positions. The level of the appointments
assistant, associate, or full astronomer
will be determined by the experience and 
accomplishments of the successful appli
cants. Tenured and tenure-track astrono
mers at STScl spend about 50% of their 
time in personal research and the remainder 
in support of the science mission of the 
Hubble Space Telescope. There is some 
latitude within this framework: to tailor the 
functional component of the positions to 
the interests and expertise of the successful 
applicants. 

STScI supports the research ofits scien
tific staff through visitor and post-doctoral 
programs. Several workshops and sympo
sia are held each year at the Institute. Inter
nal funds are available for computing and 
other equipment Members of the staff may 
obtain additional support from any of the 
regular NASA grant programs. The salaries 
and benefits are commensurate with those 
at AURA member universities (without the 
need to apply for summer support). 

Candidates for these positions must 
have a Ph.D. or equivalent degree in As
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tronomy, Physics, or Planetary Science. 
and some post-doctoral experience. STScI 
is committed to equal opportunity; women 
and minorities are strongly urged to apply. 
Candidates should send a curriculum vitae 
and bibliography. a brief statement of re
search and functional interests. and the 
names of four references to the Personnel 
Manager, Space Telescope Science Insti
tute, 3700 San Martin Drive, Baltimore. 
Maryland 21218. Applications will be ac
cepted until December IS, 1992. 

GRADUATE STUDENT RESEARCH 
ASSISTANTSHIPS 

The Space Telescope Science Institute 
invites applications from advanced gradu
ate students to pursue Ph.D. thesis-level re
search with members of the Institute staff. 
The scientific fields represented at the Insti
tute cover much of modem astronomy, in
cluding theoretical, observational, and in
strumental programs. Since STScI is not a 
degree-granting organization, all students 
must be enrolled in the graduate programs 
at their home universities. Applicants 
should have a bachelors degree, should 
have completed all required graduate 
course work, and should have been admit
ted to the Ph.D. program at their home uni
versity, which must give pennission for 
them to work: at STScI. The program is in
tended for students who will spend at least 
one year at the Institute, but proposals for 
shorter visits will also be considered. Ap
plications from students at both U.S. and 
foreign institutions are invited. 

Applications for this program should be 
sent to the Personnel Manager, SpaceTele
scope Science Institute, 3700 San Martin 
Drive, Baltimore, MD 21218, and should 
be clearly marlced "Graduate Student Pr0
gram." They should include a curriculum 
vitae, a statement of research interests, and 
a letter from their advisor or departmental 
chairperson giving permission for them to 
work: at STScI. Applicants should arrange 
for their academic ttanscripts and three let
ters of recommendation to be sent directly 
to the Personnel Manager. The deadline for 
receipt of applications is February I, 1993. 
EOElAAE 

For further infonnation. please contact 
Andrew S. Wilson (410-338-5041; userid 
AWILSON). 

SABBATICAL AND LONG-TERM 
VISITORS AT STScl 

In order to promote exchange of ideas 
and collaborations in HSF-related science, 
STScI expects to provide limited funds to 
support visiting scientists who wish to 
spend extended periods of time (three to 
twelve 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 
employees and have access to the facilities 
available to staff members. 

Established scientists who might be in
terested in such a visit during the summer 
of 1993 or during the academic year com
mencing in September 1993 should send a 
letter specifying the suggested period for 
the visit and any other relevant details 
to the Visiting Scientist Program, c/o 
Andrew S. Wilson (410-338-5041; userid 
A WILSON) at STScI. Applicants should 
also include a statement of research plans 
and a copy of their curriculum vitae. 

ESA FELLOWSHIPS 
Astronomers of ESA member countries 

are reminded ofthe possibility ofcoming to 
do research at STScl as an ESA Fellow. 
Prospective fellowship candidates should 
aim to work with a particular member or 
members of the staff at STScl. and for this 
reason, applications must be accompanied 
by a supporting letter from STScl. 

Details of the fellowships and applica
tion procedures can be obtained from the 
Education Office, ESA, 8-10 rue Mario 
Nikis, 75738 Paris 15. France. A summary 
of the interests of the ESA staff members at 
STScl can be obtained from Nino Panagia 
(userid PANAGIA). Their interests and ac
tivities can best be assessed by reading the 
annual report of the Institute, the most re
cent of which is in BAAS, 24. 530, 1992. 

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

and no later than September 30 for consid
eration in November. 

A copy of the completed application 
should be sent to the Chairperson of the 
Postdoctoral Selection Committee (cur
rently Michael Fall) at STScI. 

Selected Fellows must negotiate the 
commencement dates oftheir ESA Fellow
ships at STScl with the Academic Affairs 
Division (c/o Nino Panagia) at least two 
months before their prospective starting 
dates. 

-Nino Panagia 

HOW TO CONTACT STScI 
Telephone: The area code for Balti

more has changed from 301 to 410. The 
telephone numbers for staff members ~ 
generally of the form 410-338-xxxx, or ~ 
some cases 410-S16-xxxx, where xxxx IS 

the extension number. Ifan individual staff 
member's number is not known, call the 
STScl receptionist at 410-338-4700. 

Fax: 410-338-4767 
Mail:STScI 

3700 San Martin Drive 
Baltimore, MD 21218 
USA 

E-mail: It is possible to reach most staff 
members at STScI on NSI/DECnet (for
merly known as SPAN), BITNET, and 
Internet. Address formats are as follows: 

NSI/DECnet: stscic::userid 
or 6559::userid 

BITNET: userid@stsci.bimet 
Internet userid@stsci.edu 
In most, but not all, cases the "userid" is 

the staff member's smname. Alternatively. 
many userids are published in the Member
ship Directory of the American Astronomi
cal Society. Ifyou have difficulty reaching 
someone, please send the mail to the User 
Support Branch (userid USB). which will 
forward it. The USB is the central point of 
contact for scientists who wish to conduct 
research with HSF. 

mailto:userid@stsci.edu
mailto:userid@stsci.bimet
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NEWSLETTER NOTES 
Comments on the STScI Newsletter should be addressed to the Editor, Howard E. Bond 

(410-338-4718; userid BOND). Mailing-list corrections should be sent to Amy Connor 
(410-338-5015; usend CONNOR). 

Persons who assisted in the preparation of this issue include John Godfrey, Dave Para
dise, and Pete Reppert 

The STScI Newsletter is issued two to four times a year by the Space Telescope Science 
Institute, which is operated by the Association of Universities for Research in Astronomy, 
Inc., for the National Aeronautics and Space Administration. 

ST 1111111111111 E C F 
Ne~sletter 

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

Robert Fosbury (Editor) 
Space Telescope - European Coordinating Facility 
Karl Schwarzschild Str. 2 
0-8046 Garching bei MOnchen 
Federal Republic of Germany 
Telephone: +49 89 32006235 
E-Mail SPAN ESO::RFOSBURY 

Bitnet RFOSBURY@OGAES051 

Intemet RFOSBURY@ESO.ORG 


mailto:RFOSBURY@ESO.ORG

