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This report covers the period from 1998 April 01 through The FUSE Fine Error Sensor flight cameras were deliv-
1999 March 31, while the publications are for the calendarred and await launch; they were built by ComD&am-
year 1998. bridge, ON, with guidance from HIA and the Canadian
Space Agency.
Crampton was awarded the 1998 Helen Sawyer Hogg
Public Lectureship by CASCA and the RASC.
1. HIGHLIGHTS IAU Symposium 190, New Views of the Magellanic

The CNOC?2 consortium reached the end of the data colClouds, attracted some 190 participants from 21 countries,
lection phase in May 1998. The data are now fully reducec@nd honored Sidney van den Bergh in the year of his retire-
yielding 6000 galaxies with redshifts between 0.2 and 0.6 ifment from the Observatory. He nearly completed his second
four patches on the sky. book, on the Local Group of Galaxies, during the year.

A new ana|ysis as part of the CFRS/LDSS collaboration The 1.8-m Plaskett Telescope celebrated its 80th anniver-
finds that only~ 5% of the stellar mass in large field ellipti- sary by participating in an international co-ordinated cam-
cals may have formed since=z 1. The lack of evidence for paign to detect solar-like oscillations in stars.

a decline in the space density of large ellipticals with look-
back time argues that major mergers are not actively forming. STAFF & VISITORS
many large ellipticals for redshifts less than 1. New appointments to staff during the report year included

A redshift survey and surface photometry of some 35Gordon Hnylycia, Dean Josephson, and Robert Walker. Jo-
nearby low-surface-brightness galaxiédsSBG9 revealed eleff Fitzimmons and Angellic Ebbers both joined the Instru-
that LSBGs make a negligible contribution to the overallment Group after spending time with the DRAO Group.
integrated luminosityH | mass, and total mass contained in David Bohlender’s term position was converted to a continu-
galaxies. The lack of a surface brightness residual in théng one in the Canadian Astronomy Data Cent@ADC).
luminosity-line-width(Tully-Fishey relation for spiral galax-  Stephanie G transferred from an RA position to a continu-
ies was shown to be incompatible with maximal disk masdng position in the Canadian Gemini Office.
models. Temporary assignments during the year were held by Ser-

From the Local Group radial velocity dispersion of 61 ena Ableson, Caroline AubifWomen in Engineering and
+ 8kms !, atotal Local Group mass ¢2.3= 0.6)x 10>  Science, WE§S Brad Cavanaugh, Pat Dowler, David Delisle,
solar masses, a mass-to-light ratio of 44 12 (in solar  Alexandra Drew, Brian Dunn, Louise Edwards, Eric Eisen-
units), and a zero-velocity radius of 1.2 0.2 Mpc have huth, Robert Gaunt, Tyson Hare, Shannon KoliVIES),
been determined. Contrary to a widely held perception, théichael Letawsky, John Ouellette, Shelley Pind&vES),
Local Group is rather isolated from other nearby groups. Todd Polinsky, Chad Quinn, Eric Steinbring, Blaine Szalai.

An HST study of three of the oldest clusters in the Large Chris Aikman, Alan Batten, Frank Grundal#irhus, Den-
Magellanic Cloud, NGC 1466, NGC 2257 and Hodge 11,mark), Robert McClure, Bev Oke, Sidney van den Bergh and
finds them to be as old as Milky Way clusters with compa-Frank Younger continued as guest workers at the Observa-
rable metallicities; as well, the three LMC clusters are them+ory for the full year. Tim Bond and Gurjeet Singh left HIA
selves the same age to within 1 Gyr. Both the similar ages tduring the year.

Galactic globulars and the age spread within the LMC clus- Extended periods of research studies and other interac-
ters appear to be consistent with hierarchical clustering modions were taken at the DAO by Dr. Saul Adelméhhe
els of galaxy formation. Citade), David Balam(U. Victoria), Mike Balogh (U. Vic-

Extensive DAO observations of the Hg Il line at 3984 A toria), David Barlow (U. Victoria), Steven BeardUK As-
for the binary HgMn starr And reveals the first definitive tronomy Technology Centre, ATiCMark Brodwin (U. Vic-
variability seen among the HgMn stars. Its existence inditoria), Scott ChapmariUBC), Anne Cowley(Arizona State
cates spatial and/or isotopic variability and is related to atU.), Colin Dickson (U. Durham, Rene Doyon(U. Mont-
mospheric hydrodynamics. real), lan Greig(Career Development Institute, CDRobert

Nearly 1600 astrometric positions of minor bodies in theGreimel(U. Victoria), Elizabeth Griffen(Oxford U.), Robert
Solar System were determined using Plaskett Telescope inGrigor (CDI), David Hanes(Queen’s U), Rosalyn Hanes
ages by two teams. (CASCA), Gretchen HarrigU. Waterlog, Grant Hill (Mc-

The Gemini Data Handling System and Enclosure ControDonald Observatogy Douglas HowardCDI), Mike Hudson
System software packages were delivered and accepted, afid. Victoria), Keith Lyttle (CDI), Angella MacEwen(CDI),
the natural guide star adaptive optics system, Altair, passeBuncan Mackay(ATC), Darshan MontgomeryCDI), Jack
its critical design review. Construction of the focal-plane as-Penfold (Mt Newton College, Kathy Perrett(Queen’s U),
sembly for the northern Gemini multiobject spectrograph adAnna Piersimoni(U. Triestg, Chris Pritchet(U. Victoria),
vanced well. Terry Purkins(ATC), Galy Raviv(Rafeal Armament Devel-
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opment Authority, Israg] Mike Raviv (Department of De- The CNOC2 projectled by Ray CarlberdU. Torontg,
fense, Israg| Nicholas RosgU. Durham), Colin Scarfe(U. and including Morrig reached the end of the data collection
Victoria), Tammy Smecker-Han@J. California at Irving,  phase in May 1998. The data are now fully reduced yielding
Eric Steinbring(U. Victoria), Faro Sullivan(Career Edge 6000 galaxies with redshifts between 0.2 and 0.6 in four
Internship, Caroline SwerdlyKU. Victoria), Gordon Walker  patches on the sky. A full analysis by Carlbdid. of Tor-
(UBC), Stephenson YangU. Victoria), Randy Zingle(U.  onto) of correlation amplitude evolution from the four
Victoria). patches on the sky is in progress. Morris is using these data

Visitors to the Canadian Astronomy Data Center includedo calculate the evolution in the star formation densitylar
Steve Wampler{IGPO), Keith Shortridge(AAO), Alberto  masses per cubic megaparsas a function of redshift.

Micol (ST-ECH, Miguel Albrecht (ESO, Kentaro Aoki Courteau and Straug®rinceton are leading a team of
(NAOJ), Naoki YasudaNAOJ), and Jean-Francois Gonza- five to redefine the cosmological dipole at 6000 km/s with a
lez (Lyon). new homogeneous data sample with full sky coverage. Data

During the Saturday evening open houses, Sandy Bartgeduction is complete and first results will be announced at
Chuck Filtness, Orion Irvine, David Lee, Norman Lewis, the “Cosmic Flows 1999” workshop that Courteau is orga-
David Luttman, Ed Maxfield, Rick McCrea, Frank pizing in Victoria for 1999 July 13-17. This international
Ogonoski, Keith Rawcliffe, Eric Schandall, and Peter Schlatyyorkshop will gather~ 100 active cosmologists to study

ter formed a core group of volunteers from the Victoria Cen-cosmic velocity fields as probe to the large-scale structure of
tre of the Royal Astronomical Society of Canada, whothe universe.

brought their telescopes to DAO and shared their knowledge Hutchings and EdwardéJ. Victoria) are using CNOC1
and enthusiasm with members of the public. Their effortsyata for stellar populations studies of several clusters not
were well supported by Commissionaires D. Stobbart and Jpreviously analysed. These also have VLA maps and have
McNair, with occasional assistance from B. Alcool and U. geyeral radio galaxies in the field.

Arthur, while Saddlemyer provided technical support on Using the Keck Telescope, Oke, PostméBiTSc) and
most Saturday evenings. _ Lubin (Observatories of the Carnegie Institution of Washing-
Ed Jakeman, who worked as the 1.8-m Telescope night, and California Institute of Technologiave been carry-
assistant from 1946-1983, passed away. Ed was a gentigyg oyt a program to study nine clusters of galaxies with
unassuming man who provided superb, conscientious servig yshifts between 0.6 and 1.1 using multi-color photometry,

that made friends for him and the Observatory throughouf, ¢4 red photometry, and spectroscopy. The central region

the world. of each cluster has been imaged with the HST to carry out
morphological studies. Detailed studies of two of the nine
clusters, with redshifts of 0.84 and 0.89 respectively, were
3. SCIENTIFIC RESEARCH published. Since then analysis of the data for two additional
clusters at redshifts of 0.76 and 0.92 have almost been com-
pleted. The cluster at a redshift of 0.92 is particularly inter-

The Canada-France Redshift SurvefCFRS team esting because it is very close to the cluster at redshift 0.89
(Crampton, Schade, LillfU. Torontg, Hammer(Obs. de  Which has already been analysed; they may form a physical
Paris-Meudoh and Le Fevre(LAS, Marseilld) continued Pair. The results are consistent with what was found for the
their collaboration with the LDSS team headed by Ellisprevious two clusters but with somewhat more information
(I0A) to analyse HST images of a sample of 341 galaxies ufiow available. Defining an active galaxy as one in which
toz=1. there is active star formation and the equivalent width of the

Crampton, Lilly and LeFevre also completed a deep[O II] emission line, which is caused by this activity, is
UBVI imaging survey with the UK8K camera of four fields greater than 15 A, they find that 65% of field galaxies in the
mostly centered on the CFRS fields in preparation forredshift range 0.45 to 0.85 are active while 79% are active
follow-up surveys of high redshift galaxies with the VLT and for redshifts above 0.85. Within their clusters the fraction of
Gemini. U. Victoria student Swerdlyk is playing a major role active galaxies is only 45%. It is clear that the amount of star
in the data reduction. formation in a galaxy depends on whether it is in a crowded

Crampton summarized the results of observations of vergluster environment and how far back in time we are seeing
high redshift objects with the CFHT Adaptive Optics Bon- it. A model in which the star formation rate on average drops
nette(AOB) in presentations at the CFHT User’s Meeting in exponentially after the galaxy formed with a characteristic
Quebec, at the Xth Rencontres de Blois “The Birth of Gal-time of 200 million years is appropriate. This is confirmed by
axies” and at U. of Arizona. the strength of thgO II] emission lines and also the charac-

Morris co-authored a number of papers exploiting datateristics of the continuous spectra which are produced by the
from the first Canadian Network of Observational Cosmol-stars in the galaxies. If the investigators assume that the
ogy project(CNOCY) primarily aimed at studying the mass brightest galaxies in clusters are inherently the same, which
density of the universe, using observations of rich clusters oippears to be the case for nearby clusters, then they find that
galaxies. BaloghHU. Victoria) and Morris submitted a paper in their high redshift clusters, which are being seen as they
analysing the effects of infall into the cluster on a galaxy'swere nearly 7 billion years ago, the brightest galaxies are
star formation, concluding that large bursts of star formatiorabout a factor 2.5 brighter than they now are. This agrees
are not produced. with the predictions of the models. The galaxies in the@2

3.1 Cosmology
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clusters have a very wide range of color and do not produc&ined AOB imaging in near IR and I-band wavelengths of

the red ridge-line seen in clusters with redshifts of 0.5 omregions in CNOCL1 clusters. Together with HST imaging

less. If, however, the galaxies in their=0.9 clusters are from STIS and WFPC2, and narrow band CFHT images by

allowed to evolve to correspond to clusters as observed at Balogh (U. Victoria), the data are being used for detailed

redshift of 0.50, then it is found that the red ridge-line ap-morphology studies. A preliminary result is that there are

pears and looks like observed clusters at redshifts of 0.5. several cluster galaxies with significant tidal disruptions not
Schade, as part of the CFRS/LDSS collaboration, findgreviously recognised.

the field elliptical galaxy population from redshift 0.2 to 1.0

shows evolution in luminosity which is consistent with the

expectation of passive evolution of an old stellar population3.3 QSOs and Active Galaxies

On the other hand, 30% of these ellipticals displ&y I1] . .
emission indicating that some residual star formation is tak- Two successiul runs on CFHT with AOB in January and

ing place. They estimate that 5% of the stellar mass in March by Hut_chmgs, Morns_and Crampton yleldeq a sample
large ellipticals may have formed since=z 1. There is no of some 10 high-z QSOs with resolved structure in the near

evidence for a decline in the space density of large eIIipticaIéR' The structure indicates that most if not all are undergoing

with look-back time. This argues that major mergers are nof&or tidal events. and are _also within a dgnse and compact
actively forming many large ellipticals since=z 1. group of companion galaxies. The galaxies are small and
appear to have very young stellar populations. The relation

between galaxy formation, merging and QSO activity over
cosmic time is still unclear but tantalising. Continued obser-
Cote, with WES student Kolind, finalized the redshift sur- vations are scheduled for the visible regions, to sample the
vey and surface photometry of about 35 nearby low-surfacestellar populations and dust in the rest UV. Further work is
brightness galaxiefLSBGS. The objects were selected as planned with emission line imaging. PSF modelling and sub-
the lowest surface brightness galaxies in the APM catalogutraction is being performed on the data by Steinbriky
(with = 24 mag arcse& down to a magnitude limit of Victoria). Sample selection from catalogues is underway by
bj < 17). A luminosity function was constructed, and H | Durand and Morris.
line widths were used to construct a total mass function. Hutchings is Pl on an HST cycle 6 program to image high
Results show that LSBGs make a negligible contribution taredshift QSOs with WFPC2. The delayed program has now
the overall integrated luminosityH | mass, and total mass started and work has begun on detailed modelling of the PSF
contained in galaxies. based on observations designed for that purpose. Collabora-
Cote has started investigating the kinematics of nearbytors are HanisciSTSc), Neff (GSFQ, and ReddingJPL).
spiral galaxies at very large radius using kyabsorption Hutchings, with Kinney and Schmitboth STSc), has VLA
lines in the spectra of background quasars. So far half amaps and CFHT narrow band images of an unbiased sample
dozen QSO spectra were obtained with HST's STIS.aLy- of Seyfert galaxies to study nuclear orientation statistics.
lines were successfully detected for all galaxy-QSO pairs Hutchings has led a STIS team program to obtain STIS
with impact parameters< 165 kpc, with Ly« velocities  long-slit data of nuclear jets discovered in 3C galaxies by
agreeing to within< 100 km s'* of those for target galaxies. HST imaging. There are two types of jet: an extended
Courteau continues his research on the structure of nearl®mission-line outflow region and true synchrotron jets. The
spiral galaxies for application to galaxy evolution studies. Hesample has about equal numbers of each. The synchrotron
and Rix(Steward/MPA demonstrated that the lack of a sur- jets appear to break up when they encounter the edge of a
face brightness residual in the luminosity-line-widiully- central cavity around the galaxy nucleus. The emission-line
Fishe) relation for spiral galaxies is incompatible with maxi- jets show bidirectional outflows similar to those in Seyfert
mal disk mass models. They used models of adiabatic infaljalaxies. The group has been awarded cycle 8 HST observ-
of luminous matter into dark matter halos to show that theng time to continue this program.
dark matter contributes significantly to the galaxy potential Hutchings also led a STIS team program to investigate the
of late-type spirals, even at their centre. This establishes aright Seyfert NGC 4151. Two kinematics papers have been
continuous transition with lower surface brightness galaxiesompleted on the complex of outflowing clouds around the
where similar trends are observed. nucleus, which indicate more than one mechanism is in-
Courteau is working with de Jon@teward and Veilleux  volved. Further long-slit data are being analysed to measure
(Maryland on a new project to constrain the shape of darkthe flows in weaker lines, with planned work including high
matter halos at the center of galaxies, where accurate opticdispersion UV spectroscopy of the nucleus and high disper-
rotation curves and infrared images are essential. sion spectra of selected nuclear regions. The group has been
In another collaboration with SohfYonsei/HIA) and awarded cycle 8 HST time to pursue the kinematic work on
Faber(UCSC/Lick), Courteau has looked at the calibration other Seyfert galaxies.
of blue line widths of KB, [O III], [O II] for use in studies of Hutchings has analysed STIS images and spectra of a
disk evolution with look-back time. high redshift QSO which shows extended emission line gas
Hutchings and Davidge are analysing STIS images anénd a compact group of peculiar companions. The sites of
spectra of the central galaxy in Abell 2390. The UV spec-high redshift QSO activity appear to be associated with the
trum shows outflows in the galaxy which also is considereckarly stages of galaxy formation. Further STIS QSO spectra
to have a cooling inflow. Hutchings and Schade have oband imaging are scheduled for 1999.

3.2 Galaxies
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Morris continues a monitoring campaign on Seyfert gal-Carina dSph galaxy using the CTIO 4-m Telescope and its
axies with Penfold(Mt. Royal College using the DAO multi-fibre spectrograph. The data are now under analysis
1.8-m telescope. with MandushevUCI).

Schade, Boylg AAT), and Letawsky have completed a  During the report year van den Bergh almost completed
study of the properties of X-ray selected AGN and their hoshis monograptirhe Galaxies of the Local Groupshich re-
galaxies at low redshift. From a sample of 77 galaxies at xviews present knowledge about the evolution and stellar con-
< 0.15 with HST snapshot images combined with groundtent of Local Group galaxies. The history and dynamical
based imaging it is found that the distribution of galaxy typesevolution of the Local Group are also discussed.
is biased toward early-type galaxi€st% are in E/SO galax- Van den Bergh used data on the internal velocity disper-
ies) compared to the general field galaxy populatieiere  sions in, and the velocity difference between, NGC 147 and
~ 20% are type E/S0 The luminosity distribution of the NGC 185 to show that these two spheroidal galaxies form a
host galaxies is not significantly different from a control stable bound pair. He has also found that the dwarf spheroi-
sample drawn from a survey sample within the same redshiftlal galaxies fainter than 1= —12 must have a relatively
range. low specific globular cluster frequency. Furthermore he has

discussed the possibility that the recently discovered Sagit-

tarius dwarf galaxy is a Searle-Zinn fragment that started its
3.4 Local Group Galaxies life in the outer Galactic halo. Van den Bergh has found that
dwarf spheroidal galaxies in the Local Group are much more
%[rongly concentrated in the Andromeda and Milky Way
subgroups of the Local Group than are the dwarf irregular
galaxies.
Van den Bergh finds that the Antlia-Sextans clustering
nstitutes the nearest external group of galaxies. It is lo-
cated at a distance of only 1.7 Mpc from the centroid of the
. . Local Group, and has a population of about 1/5 that of the
have a zero-velocity radius of 12 0.2 Mpc. The number- Local Group. This clustering lies well-beyond the zero-

density of galaxies is 30 times hlghgr within 1.0 Mpc of t.he velocity surface of the Local Group which has a radius of 1.2
center of the Local group than it is in the shell with radlusM

1.0 - 1.5 Mpc. This shows that the Local Group is, contrary
to a widely held perception, rather isolated from other nearby
groups. 3
Hesser summarized IAU Symposium 192 on The Stellar A paper on the expansion of the supernova remnant RCW
Content of the Local Group. This was the first IAU Sympo- g6 that was being drafted by van den Bergh in collaboration
sium held in Africa, at Cape Town. Dramatic progress re-yith Westerlund and Kamper cannot be completed because
ported for photometric measurements holds out the promisgf Kamper's death. A joint investigation into the proper mo-
of unravelling the suprisingly complex star formation histo- tions of nebular fragments in the supernova remnant Cassio-
ries of local group galaxies, but only once spectroscopic inpeja A was delayed for the same reason. This project will,
formation becomes available to break the age-metallicity dengwever, be continued and expanded in collaboration with

generacy of red giant stars. Fesen(Dartmouth), using recent epoch data obtained with
As part of the STIS team nuclear dynamics group, Hutchthe Hubble Space Telescope.

ings has nuclear spectra of the local group galaxy M33. The
data shquld _reveal the composition and velocities of this Ver e Giobular and Open Clusters
low luminosity galaxy core.
Hutchings and Cavanagl. Victoria) used WFPC2 im- Gim, VandenBerdgboth of U. Victorig, Hesser, and Stet-
ages from the spectroscopy programs of Hutchings and Bison published two papers based on DAO 1.2-m and 1.8-m
anchi(JHU), to examine the stellar population of the halo of telescope observations for the rich, intermediate-age open
local group galaxy NGC 6822. There is a sparse young popeluster NGC 7789. The first of these papers, written with
lation in the faint extended halo seen on one side of theo-author McClure, presented 597 radial velocity observa-
galaxy, suggesting that the current star-formation may havédons from the 1.2-m telescope for 112 stars, and determined
been triggered by a tidal event that the cluster radial velocity is- 54.9+ 0.12kms*and
Smecker-HangUCI), Stetson and Hesser reported onthe dispersion is 0.86 kmst. Some 32% of radial-velocity
their new, deep photometry of the Fornax dwarf spheroidamembers are possible velocity variable stars; these seem to
(d Sph galaxy at IAU Symposium 192, as well as on the be concentrated toward the center of the cluster and, when
spatial distribution of the remarkably young populatid®®  combined with published data for other open clusters,
years, which is much more flattened than, and its major axisstrongly support the conclusion that mass segregation is be-
is offset by~ 30 degrees from, the galaxy as a whole. Theing detected. The second paper presented a well-defined V-I
wide spread in giant branch color must reflect a spread irolor-magnitude diagram from Plaskett Telescope observa-
metallicity of at least 1.5 dex. tions for some 15,000 stars in the field of the cluster. The
Smecker-HanéUCI), Stetson and Hesser obtained infra- morphology of the upper main sequence indicates that sig-
red calcium triplet spectra of some 100 red giant stars in thaificant convective-core overshooting is taking place. Con-

Courteau and van den Bergh have redetermined the sol
motion within the Local Group. They find a velocity of 306
+ 18 km s! directed towards = 99+5 degrees, and b
= — 4 *+ 4 degrees. From the Local Group radial velocity
dispersion of 61+ 8 km s !, they find a total Local Group co
mass 0f(2.3 = 0.6) x 10" solar masses, and a mass-to-light
ratio of 44+ 12 (in solar unit3. The Local Group is found to

.5 Novae and Supernovae
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sidering the morphology both of the main-sequence turnoffvith hierarchical clustering models of galaxy formation.
and of the giant branch, theoretical models seem to requir€hese results were presented at IAU Symposia 190 and 192.
that sometime within the past few hundred million years, the Pryor (Rutgers U), Gebhardt (Lick Observatory,
ignition of helium burning in NGC 7789 has switched from a O’Connell, Williams (both Rutgers and Hesser obtained
quiescent to an explosivitlash phenomenon, and the length CFHT images through a Fabry-Perot etalon mounted behind
of the cluster’s red giant branch has been steadily increasintpe Adaptive Optics Bonnette in their continued quest to
with the passage of time since then. The authors infer a disheasure an accurate velocity dispersion for the core of the
tance modulusf — M), < 12.2, a reddening 0.35 globular cluster M15. Images were obtained with cores ex-
< E(V — 1) < 0.38, and an age of at least 1.6 Gyr. hibiting FWHM ~ 0.1 arcsec during part of the run.
Grundahl, AnderseriNordic Optical Telescope Stetson Shetrone and Boltéboth of Lick Observatoryand Stet-
and VandenBerdU. Victoria) are carrying out a large pro- son derived chemical abundances for four giant stars in the
gram of uvby photometry of open and globular clusters withDraco dwarf spheroidal galaxy from Keck HIRES spectra.
the aim of providing improved age estimates. Initial programThey found an unmistakable difference[fe/H] among the
results were published for the globular cluster M13. It isfour stars analyzed, with the range3.0<[Fe/H]<—1.5. The
approximately 12 billion years old. Based on main-sequencabundance ratios are found to be consistent with a Population
fitting to field sub-dwarfs of metallicity similar to M13, the Il sample, although th¢Ca/Fg ratio may be more nearly
apparentV band distance modulus is 14.44. With Catelan,solar and th¢Ba/F¢g ratio exhibits a steeper slope witre/
Landsman(NASA/GSFQ, Stetson and Anderson, Grundahl H] than has been found in the Galactic globular clusters or in
led an investigation of the apparently overluminous horizonthe Galactic halo field stars. A hint of a deep-mixing pattern
tal branch stars first found in M13. They found that appar-is found in one sta(D473), suggesting that Draco giants
ently all clusters with blue horizontal-branch stars hotter tharmay be more similar to globular cluster giants than they are
11500K appear to show a jump in the $tgren luminosity  to the field Population Il giants.
at this temperature. The likely explanation is that radiative J. Skuljan(Canterbury Universityobserved a number of
levitation of metals from the stellar interior to the surface northern stars for his PhD project on moving groups of late-
causes a significant drop in the hydrogen opacity just shortiype stars in March-April 1998, using the DAO 1.2-m coude
ward of the Balmer jump, thus giving rise to enhancdtux  spectrograph and the radial velocity scanBivVS). The
(compared to models project is supervised by Hearnshaw and Cottrell. Results
Grundahl, VandenBerg, BelU. Maryland and Andersen from the observations, together with those collected in June-
are further investigating the age of the globular clusters M13uly 1997, were presented at the IAU Colloquium 170, “Pre-
and M92 using their data base o¥by photometry and up- cise Stellar Radial Velocities.” A typical internal precision
dated evolution models and atmospheres in order to deteof about 100 ms! has been achieved, which is a factor of
mine improved values for the cluster ages using thawo or three better than the usually adopted value for the
Stramgrenc; index. This method is independent of cluster RVS.
distance, and depends only slightly on the amount of inter- Tian, Zhao, Shadgall of Shanghai Astronomical Observa-
stellar reddening towards the clusters. Their preliminarnytory) and Stetson measured proper motions for 540 stars in
value for the age of M92 is 15 billion years. the field of the open clusters NGC 1750 and NGC 1758 in
A search for candidate globular clusters in the inner rethe Taurus dark cloud region, from 20 plates spanning a total
gions of the nearby giant elliptical galaxy NGC 5128 usingtime interval of 68 years measured with the HIA PDS mi-
V, | imagery from the Hubble Space Telescope has beewrodensitometer. A powerful new method of analysis re-
completed by HollandAarhus Universit, P. Cde (Califor-  vealed 332 probable members of NGC 1750 and 23 probable
nia Institute of Technologyand Hesser. They measured members of NGC 1758. The core radii of the two clusters are
physical parameters for 21 candidates and found no evidendeund to be very different: 17.2 and 2.25 arcminutes, respec-
for them to differ systematically from Milky Way clusters in tively. It is concluded that the proposed open cluster NGC
terms of their core or tidal radii, or concentation, but they arel746 is probably not real.
systematically more elliptical. Roughly half of the candidates Van den Bergh has studied the relations between the
have colors similar to those of old Milky Way globulars, structural parameters for globular cluster systems. Strong
while the other half can be either old, unreddened clustersorrelations were found between parent galaxy luminosity
similar to those of the Milky Way or young, reddened clus-and both the slope of the radial density profile for clusters
ters formed during the recent merger event. and their color(metallicity) distribution. He concludes that
Johnson, Boltgboth Lick Observatory Stetson, Hesser these systems must have had a complex evolutionary history.
and Somervillg§Racah Institutecompleted an HST study of It is also found that the variations in the rates with which
three of the oldest clusters in the Large Magellanic Cloudclusters form in different galaxies show much larger ranges
NGC 1466, NGC 2257 and Hodge 11. Their photometrythan do the rates with which stars form in these galaxies. In
extends some three magnitudes below the turnoff from th@articular it appears that the rate of cluster formation in the
main sequence. The three clusters are found to be as old &MC increased much faster 4 Gyr ago than did the rate of
Milky Way clusters with comparable metallicities; as well, star formation. It has been found that “young” globular
the three LMC clusters are themselves the same age to withitlusters with ages more than 3 Gyr less than those of the
1 Gyr. Both the similar ages to Galactic globulars and themajority of globulars are all located at more than 15 kpc
age spread within the LMC clusters appear to be consisteritom the Galactic center. The data may indicate that the
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mean luminosities of outer halo clusters decreases with tim8.8 Stellar Spectra and Radial Velocities

and becomes similar to that of open clusters at late epochs. . I
Bohlender is continuing several programs on the 1.2-m

and 1.8-m telescopes. These include spectroscopic studies of
long period (> 6 daysg Ap stars, a continuing investigation

of the helium line profiles of the so-called “sn” stars, and
investigations of the helium abundance geometries of the
helium-peculiar stars.

In support of a similar CFHT program being conducted
Bohlender and Gonzalegtyon), Bohlender is also ob-
y7[aining phase-resolved spectra of C, N, and O lines in bright
Ap stars with the 1.2-m telescope. Gonzalez has conducted a
theoretical investigation of the radiative accelerations on
fhese important elements in A-type stars but observations in
these spectral regions are rather sparse. The goal of the study
is to compare observed abundances and abundance geom-

Wh'fc.lh e:g'ti'ts |sotrcc)ip|c ﬁ'Fructurl;a, .shzwegd'a. pe(I:ullar IIneetries of CNO to those predicted by Gonzalez’s theory. Non-
profile, Adelman and Gulliver o_tame a itiona _SpeCtrO'variabIe Am, Hg Mn, and\ Boo stars are also being in-
grams. These showed that the line profile was variable angluded in this program

an extensive set of observations were obtained in the summer Bohlender, GonzaleZESO), and Matthews(U. British

and fall of 1998 revealing variability of two different kinds. Columbia completed a paper on the incidence of nonradial
This is the first definitive observed variability seen amongyisation(NRP) in the peculiai Boo stars. Spectra obtained
the HgMn stars. Its existence indicates spatial and/or isotopigt the CEHT and at the DAO show that more than 50% of
variability and is related to atmospheric hydrodynamicS.these stars are undergoing high-order NRP. Bohlender also
New insights into the physics of stellar atmospheres may,eaded an intensive multisite campaign on one particularly
result from following up this discovery. _ bright, large amplitude pulsator, 29 Cyg. A detailed study of
Bohlender, in collaboration with Paunzé¥ienna, ob-  he frequency spectrum of the pulsation for this and other
tained spectra of several potential spectroscopic binarieg,embpers of the class will provide a direct measurement of
among the peculiah Boo stars with the 1.2-m telescope. the evolutionary state of these stars. Current theoretical
These data have the potential of providing relatively aCCUfat%peculation concerned with the origin of theBoo phenom-
masses and, hence, evolutionary states for these stars.  ena suggests that all members of the class should all be on,
R.E.M. Griffin used the 1.2-m coudspectrograph exten- or close to, the ZAMS. Using the same data, Bohlender and
sively during the third quarter of 1998 for two progran@:  Gonzalez are also searching for evidence of circumstellar
to monitor a transient, phase-dependent emission line whichaterial around the stars.
appears in certain composite-spectrum binaries, (@hdo Bohlender collaborated with Walker, Matthewsoth U.
obtain full coverage of spectra @f Aur during its egress British Columbia and Yang(U. Victoria) in a search for
from chromospheric eclipse. Progrde) has been continued intrinsic variability in 51 Peg and other solar-type stars
via occasional service observing during the fall and Wintel'.which show evidence for Companion p|anets_ Data are being
Program (b) was favored by an uninterrupted run of 20 optained on the 1.2-m telescope and data from a five night
nights; preliminary indications confirm that the chromo-ryn at the CFHT are being reduced and analysed. This
spheric K line became double at considerable physical disproject was initiated as a result of Gray’s suggestion that 51
tance from the limb of the supergiant primary, but that thepeg shows line bisector variations with the same period as
quantitative details may vary from one eclipse to another. the radial velocity variations published earlier. This suggests
Scarfe (U. Victoria) continued radial velocity observa- that the radial velocity variations are perhaps not a result of
tions of binary and multiple stars with the 1.2-m telescopereflex motion caused by an orbiting low-mass companion,
chiefly with the radial velocity spectromet@®VS), although  but instead arise from intrinsic variability of the star itself.
photographic observations are still obtained for a small num&ray and others have not been able to confirm these results,
ber of objects for which more accurate data over a long pebut the CFHT data are of considerably higher quality so
riod are required. He also continues to obtain observations afhould enable a definitive conclusion to be made.
IAU standard velocity stars, again mainly with the RVS. Bohlender collaborated with Walker, Yang, and Puxley
Several new spectroscopic binaries among the stars in th&emin) to obtain UKIRT CGS4 spectra of the companion
Bright Star Catalogue Extension have been identified and aref GL229A. These data are being used to search for radial-
being followed to determine orbital parameters. Orbits forvelocity variations of GL229B which might arise from sub-
two such systems with periods near 100 days were discussddipiter-mass objects orbiting in the habitable zone of this
in a paper presented at the 1998 annual meeting of the Carown dwarf candidate.
nadian Astronomical Society in Quebec. Bohlender and Dworetsk¢JUCL) are continuing investi-
Scarfe presented an invited review paper, entitled “Radiabations of the mercury and platinum isotope abundances of
Velocities of Visual and Interferometric Binaries,” at IAU the peculiar HgMn stars. This work involves careful model-
Colloguium 170 in June 1998, based on DAO observationding of high-S/N, high-resolution spectra obtained with CF-
over the past 35 years. HT's Gecko spectrograph. The first published results from

3.7 Binary Stars

Adelman(The Citadel and Gulliver(Brandon University
continued their studies of high dispersion spectrograms of I%
and A type stars. Adelman has been collaborating with R y
abchikova (Astronomical Council, Moscowon studies of
binary HgMn stars. Their work or Cnc revealed the pres-
ence of weak lines of the secondary star. They have als
been studying the binary HgMn star And. As the DAO
spectrogram which included the Hg Il line at 3984A, a line
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this work have shown that the usual hypothesis - that a fracspectra of several reddened early-type stars to investigate the

tionation process is responsible for the isotope peculiarities profile shapes of various diffuse interstellar bafi). Re-

apparently fails. solved, triple structure seen in some of these features are
Bohlender continues a few long-term programs ofaeH very similar to gas-phase electronic transitions of carbon

spectroscopy on the 1.8-m telescope. These include a searchain cations such as NCCCGN although none coincides

for optical evidence of magnetospheres in the helium-exactly with any spectra yet measured in the lab. It is hoped

peculiar stars, and a search for emission variability in thehat these and future Gecko spectra will finely securely es-

Ae-shell stars. Efforts by Bohlender to obtain high S/N,tablish a molecular origin for many of the DIBs.

high-resolution FTS spectra of the He | 10830 line in late-A

and early-F dwarfs in order to search for the convective en3.10 X-ray sources

velope boundary in main sequence stars were thwarted be-

cause of the gearbox failure of the CFHT telescope drive. Hutchings, Crampton, with Cowley and Schmidtke

: : (ASU), have completed papers on several supersoft binary
Bohlender and Leon¢Catania Astrophysical Obsused systems in the Magellanic Clouds. The implied stellar

two JCMT shifts and SCUBA to obtain 850 micron photom- : . .
) . . masses and sizes are not in accordance with standard theory
etry of a few magnetic peculiar B stars. The detection - or L ) : .
: I . . of the origin of these systems, and their evolutionary history
nondetection - of mm-wave radiation from these objects will. . . ; .

. . . s not yet clear. They have observing time to continue this
conclusively show if the source of their observed nonthermal . ) . o
. 2 . . work on galactic objects. They have also completed identifi-
radio emission arises from cyclotron radiation from nonrela-__,. : ; .
N . L . cation of X-ray sources from their ROSAT imaging pro-
tivistic electrons escaping along the open magnetic field lines

I ams.
of the stars or from gyrosynchrotron radiation produced b
relativistic electrons trapped in their magnetospheres.
Wallerstein (U. Washington used several nights on the 3.11 Hot Stars
1.2-m telescope on the following projects: the determination Bianchi (JHU) and Hutchings have continued their work
of the ratio of Zr/Ti in S stars, an exploration of the diffuse on spectra of hot supergiants in local group galaxies with
interstellar band at 8626 A in stars with a wide range ofHST. They have combined the UV spectra with CFHT and
reddening, a very preliminary exploration of the possibility Calar Alto spectra at visible wavelengths. They have been
of determining abundances in dM stars, and the determing4] awarded cycle 8 HST time to continue this program.
tion of the metallicity and lithium abundance of stars re- Hutchings is leading the FUSE team program on hot stars.
ported to have planetary companions. The program contains 70 stars in the Magellanic Clouds and
Adelman has also studied Am and A stars in part in col-will also utilise FUSE spectra of a similar number of Galac-
laboration with astronomers in Turkey. Work on several ad4ic stars from the ISM program. Preparatory work has in-
ditional Am and F stars is in progress. Coworkers with Adel-cluded collecting HST and IUE data from program stars and
man on his DAO-related research include graduate studentgound-based spectroscopy from ESO. Hutchings is co-
B. Albayrak, University of Ankara, Turkey, and T. Cay and supervising Anne PelleriiiLaval) who will do a thesis on
H. Gokmen Tektanali, Istanbul University, Turkey, as well these data.
as colleagues H. Caliskan and D. Kocer, Istanbul University,
Turkey, and T. A. Ryabchikova, Astronomical Council, Rus-3.12 Asteroids & Comets
sian Academy of Sciences. B. Albayrak visited Adelman in Aik tinued hi f ast tric ob
Charleston from October 1997 through September 1998 dur{ ' rr;an COTE'”E:E tIS p&ogrg;?] ?h alsalrorr(ettrlclg Se;Vf‘_
ing which time he completed most of his analysis of Denel'O"S O Dnef';lr- 3: as er7oios Wlt ? rlas ?t. ' 'T ele-
based on DAO plate material. A spectral atlas is in prepara§C0pe' uring the year astrometric postlions o1 more
tion. than 130 different objects were reported to the IAU Minor
Planet Center. About 75% of the observed objects are in the
Aten-Apollo-Amor classes of planet-crossing asteroids, but
priority is always given to recently discovered confirmation
Keenan, Smoker and LehnéQueen’s U., Belfagthave objects that are just suspected of being in those classes.
reduced spectra of 16 stars observed in the line of sight toAbout 25% of the observed objects fall into the tighter sub-
wards the high velocity clou@HVC) in the direction of the class of objects considered by the Minor Planet Center to be
M15 globular cluster. These data were taken using the Cagotentially hazardous. Highlights of the year included mak-
segrain spectrograph of the Plaskett with a velocity resoluing the confirming observations of 1998 $n August 27,
tion of ~ 38 km s1. The aim of the observations was to 28 and 29 following its discovery by the LINEAR group on
search for interstellar & H & K absorption at the cloud 1998 August 25. QS is a ~ 6 km asteroid which can ap-
velocity in the spectra of stars selected to be as early-type ggoach within three lunar distances of Earth. It had been
possible. However, no such absorption was detected. Thigought that our inventory of Earth-approaching objects was
means that either)lthe HVC is located behind all of the almost 100% complete down to this size range, which is
target stars, or 2the gas density and/or metallicity of the approaching the class of the event thought to have caused the
HVC is too low to enable absorption to be detected. extinction of the dinosaur. Also of interest was the discovery
Walker (UBC), Krelowski (Nicolaus Copernicus Y.and that two of the object$J98S01 and J98V24Swhich were
Bohlender used the high-resolution Gecko spectrograph announced as asteroids, were found to be cometary during
CFHT to obtain extremely high signal-to-noise~ 1000  the process of Victoria observations.

3.9 Interstellar Medium
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Balam (U. Victoria), with the assistance of Greimel and predicted apparent brightness\of- 21. An additional object
Banh (U. Victoria students reported 858 astrometric posi- detected by LINEAR1998 WG,) and subsequently identi-
tions of 155 newly-discovered asteroids and comets in théied (by Marsden at the MPCas an object discovered by
course of a program of systematic confirmation andvaisala(Turku, Finland in 1939 was confirmed as a comet
follow-up of unusual Solar System objects done in collabo-by request from GreefCBAT).
ration with the Central Bureau for Astronomical Telegrams,
the Minor Planet Center, the Spacewatch progfamAri- 4. DAO TELESCOPES
zona and the Catalina Sky SurveflJ. Arizong. During

. . . The 1.2-m McKellar Telescope was used for astronomical
1998, observations by Balarat al. resulted in the issuance P

) . ; . . . observations for 1159 hours on 192 nights during the report-
of nine InternationalAstronomical Union Circulargconfir- ing period. This compares with an average of 1385 hours on
mation of five new comets and thrge e>.<tragalact|c SUpernG;, 1 nights over the last 14 years. The subscription factor was
vae and 51 Minor Planet Electronic Circulars. Four Aten 91% averaged over the fiscal year. CCD detedtincluding
objects, 44 Apollo-class asteroids, 40 Amors, 24 Marsyna infrared camera, VERONIOAwere used on 78% of the
approaching objects, six Hungarias, 35 main-belt asteroids, Gsable nights, the Radial Velocity Scanner on 17%, and pho-
Jupiter Troja_n and a Centaur-class object were cor_lfirmed a%graphic plates on 5%. Of the 331 nights scheduled on the
tracked during the year. Twenty-five newly-discoveredigiagcope, 2206 were assigned to projects led by staff mem-
potentially-hazardous asteroidd5% of the total known bers, with the remainder going to other Canadid@%),
popylatior) are i_ncluded in the sample. Bgnh discovered aSAmerican (14%) and oversea§l7%) scientists as principal
teroid 1998 A in the course of astrometric follow-up of the i estigators: 17 scientists including two students were in-
program objects. Two periodic and 11 newly-discovered, s eq with the 10 visitor projects. Two thesis projects, one
comets were observed in 1998. In addition, images of Come§qact coordinated with space observations, and one project

Zhu-Balam (1997 L3, discovered by Jin ZhuChinese  coordinated with a multi-site ground-based campaign were
Academy of Sciencgsand by Balam using the 1.8-m tele- supported.

scope in 1997, were obtained when the comet was apparent The 1.8-m Plaskett Telescope was used for astronomical
magnitudeV = 21.5 and 6.11 AU from the Sun. observations for 1356 hours on 192 nights. These values
There was a diversity of size among the sample of potengompare with an average of 1145 hours on 194 nights over
tially hazardous asteroid®HA's) that were tracked during the past 14 years. The subscription factor was 121% aver-
the year. The largest potential impactor was 199854e4 over the fiscal year. The telescope was used for optical
QS;, with an estimated diameter of over 6 km. Fortunately,imaging on 61% of the usable nights, infrared imaging on
even though 1998 Qg can approach the Earth to within 494 of the nights, and with a CCD on the Cassegrain spec-
0.008 AU (three times the distance of the Mgethere will trograph focus the remaining 35%. Of the 364 nights origi-
be no Close encounters from thIS ObjeCt W|th|n the next locha”y assigned on the te'escope, 74% went to non-staff Ca-
years. Other large PHA's include 1998 g%diameter> 2 padians, 3% to Americans, 7% to overseas scientists as
km) and 1997 X, (diameter~ 1.5 km). The latter asteroid principal investigators, and the remaining 16% to staff as-
was observed both in January and on the night of the IAUronomers. Thirty-six scientists, including three students,
press-release in March when it was apparent magnitide were involved with the 19 visitor programs. Three thesis

= 21.3 and west of the stationary point. The smallest ObjeCtﬁrojects were Supported’ as was one program coordinated
of the PHA sample are 1998 MVand 1998 KYs. The  with other ground-based observations.

estimated size of these objectsis50 meters, about the same  Businesses owned and operated by Chris Aikman, David
size as the object responsible for the Tunguska event dBalam and Frank Younger offered service observing to DAO
1908. The remaining 17 PHA'’s of their observed sample arerelescope users. This service was first offered in late
in the 500 - 1000 m size range. Most of the new PHA’s werery97/98 and has proven popular, as users do not have to
discovered pre-close-encounter and at moderated3 AU)  miss classes and are charged only for hours worked by the
distances with the exception of 1998 Ky (which ap-  contractors. In FY98/99 40 nights of 1.8-m Plaskett and 115
proached the Earth to within 0.005 AU on JuneaBd 1998  nights of 1.2-m McKellar Telescope time were scheduled for
UTg, which passed within 0.062 AU on Nov. 28. Future contract service observing.
close Earth encounters among the above size range include Following his historic night of observing on an interna-
an approach to within 0.0075 AU in 2013 by 1998 W tional campaign that could not have been envisioned by
while 1998 Sk will pass within 0.014 AU of the Earth in  founding Director, J.S. Plaskett, Danish post-doctoral re-
2004. search fellow Frank Grundahl wrote: “On May 6th 1998 the
Requests for confirmation of new comets were receivedPlaskett Telescope celebrated its 80th birthday by observing
from the Central Bureau for Astronomical Telegrams and Sa V = 2.7 mag star all nighfand the previous five nights
Nakano(Japan and resulted in the publication of four IAU trying to make the first detection of solar-like oscillations in
Circulars. Two new comet§C/1998 M2 and C/1998 Q1 other stars. The project is a joint venture with people from
were originally reported as asteroids by the LINEAR teamDenmark, Australia and the U.S., with simultaneous obser-
and subsequently identified as comets from 1.8-m Plaskettations being carried out at the Nordic Optical Telescope on
telescope images. Greimel obtained images of Periodita Palma and at Lick Observatory. One could say that we are
Comet Harrington-Abel(52P and, along with Balam, con- now back to basics with this telescope, by observing stars
firmed that this object was ten magnitudes brighter than théhat could have been observed in 1918. However, with the
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internet for coordinating observations and CCD’s to detec6.2 CFHT Archive

the photons, we ar¢hopefully) somewhat more efficient . .
now-a-days. | did not have any encounters with “ghost ob- Bohlender and Gaudet continued development and main-

servers” from the past, but it did cloud over shortly ::1fterte_n"?mCe of the CFHT archive. Following fixes of data-
midnight.” dictionary/header problems, about two years of data were

Bond continued to provide much complimented Supporlfinally ingested, resulting in about a 10% increase in the

to guest observers throughout the year, and to implement %umber of files in the CFHT archive science catalogue.

number of improvements to the operating environments of Gaudet, in collaboration with CFHT staff, performed an

the telescopes. He worked closely with Jennings, |_|eppne§xperiment on electronic data delivery to CADC directly

and others to arrange repairs by United Engineering to th om the acquisition computer. This was done to determine i
1.8-m dome shutter following its failure. Drew and Saddle- ADC could operate the CFHT archive more simply without

myer implemented a new Graphical User Interface for th&avmg multiple transfers involving tape media. Gaudet also

telescope control systems and a Web-based one for the da 83|gned the CF.HT da_ta mlgratlon p|pe!|ne for automatic
ROM production which is now operational. The CFHT

storage mechanisms. These increase the observing efficien . . ;
and the data management efficiency, respectively. Jenning"él,Ch'Ve was accessed 7788 times d“””g the past year, for a
Saddlemyer, Ganton and Stajduhar recoated the 1.2-m mirrg)?taI retrieval of more than 200,000 entries.
in August.

Bohlender prepared the quarterly schedules, while Hessé&.3 JCMT Archive
chaired the Time Assignment Committee, whose other mem-

bers for the year were Bohlender, Grundahl, Hartwitk Bohlender completed the biannual update of JCMT cata-

Victoria), Morris, Saddlemyer, and WalkétBC). logue. JCMT archive access remains modgst, in part because
the JCMT uses a unigue non-standard file storage format.

Doyon (U. de Montrea), with assistance from Bond and A 4 76.000 . ieved f h |
Saddlemyer, commissioned VERONICA, the clone of the roun - gntrles were retrieved from the catalogue
during 1301 distinct queries; about 150 data requests were

MONICA near-IR imager successfully used for many years; .

at CFHT. Veronica has a scale of 0.52 arcsec pixeind a fulfilled.

field of view 133 x 133 arcsec. Balam and other users helped

to characterize the detector. 5.4 IUE Final Archive
Leckie, Hardy, Saddlemyer and Stilburn implemented

SITe 5, a 1024 x 1024 thin, backside illuminated CCD to

replace SITe 3, which failed.

Bohlender assumed responsibility for the International Ul-
traviolet Explorer(IUE) final archive. The CADC will act as
a National Host for the IUE Newly Extracted SpedtidES)
archive once data and software are delivered and ported.

5. CANADIAN ASTRONOMY DATA CENTRE 5.5 CNOC Archive

5.1 HST Archive Schade, Dowler, and Zingle worked to implement and
populate the CNOC1 archive as a test-bed for remote query-
Funding from the Canadian Space Agency allowed theng and data-mining of basic astronomical déataages and
CADC to continue to provide access to HST data and novetlerived information(scientific parameteysThis is basically
tools for using the HST archive. an On-Line Analytical ProcessingOLAP) system which
Durand, in collaboration with MicolST-ECH, finished stores the results of image processing and scientific analysis
the first release of the “On the Fly Recalibration” for the and all the information needed to reproduce the results. The
STIS and NICMOS instruments. After the completion of thearchive itself is very general and capable of storing, and
calibration pipeline, Durand added the preview pipeline toallowing querying on, an inhomogeneous and extensible col-
the system allowing users to preview data from these twdection of data(i.e., we can continue to add results of pro-
new HST instruments. Support for the “On the Fly Recali- cesses to the database, even if we have not conceived of the
bration” system for the older instruments was also enhancecprocess or type of result yetCurrently there are approxi-
In July, Durand installed a new tool, developed in col- mately 400,000 scientific “facts” about 28,000 objects in
laboration with the ST-ECF group, that allows retrieval of the survey fields.
WFPC2 data for a series of frames associated with an object.
Users receive stackeq WFPC2 images that have been co.smg'g3 ESO ASTO Project
ray cleaned and registered. This tool continues to be im-
proved. In addition, extensive consistency checks of HST Dunn, Gaudet, Hill, and Jaeger worked on the Archive
data were performed, as was electronic retrieval of missingtorage SubsystefSTO), parts | and Il, for the European
data. Southern ObservatofSO. The first ESO contract with the
During this fiscal year, CADC serviced more than 10,402CADC, ASTO part |, was completed in Spring 1998. A sec-
catalogue accesses retrieving details on 247,000 entries; prond contract was issued in Fall, 1998, and the software was
cessed 709 data requests; and distributed the resulting 1@@livered at the end of March 1999. The second contract
Gbytes of Hubble Space Telescope data to its users, which iacluded design of enhancements, development and testing
twice as many as last year! of ASTO II, and the writing of final documentation.
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5.7 Electronic Proposal System 5.11 Other Activities

Durand and Bohlender developed POOPSY, the first elec- CADC continues, with financial help from CSA, to pay
tronic proposal system for CFHT, which will also be used forfor Canadian access to SIMBAD. As in the past, CADC
Gemini proposals. This Web based system allows users tsupported IRAF and various scientific application software
submit LaTeX proposals, on which POOPSY then performgpackages for HIA Victoria.
some consistency checks before submitting the formatted Gaudet remained responsible for the maintenance of criti-
proposal to the proper agency. POOPSY was used successal CADC pipeline systems, e.g., preview, retrieval, recali-
fully for the 9911 CFHT semester. The work was partly sup- bration, media ingestion and verification, and for operational
ported by the Canadian Gemini office. support, e.g., CDROM writing, offline user requests, tape
backups, migration of databases to new computer, etc.

Gaudet actively pursued commercialization of CADC
software with several Canadian firms and with the support of

Dunn, Gaudet, Hill, Jaeger, and Cockayne continued deNRC services in Ottawa.

sign development and testing of the Gemini Data Handling Puring the year CADC supported HIA's participation in
System(DHS). They completed the final documentation of h? H'Qh Perfor.mancg Computing collaborqtloq with U. Vic-
DHS, and version 0.14 was accepted and released in Augu@ia. Since its inception the CADC has maintained vigorous
1998. The Data Processing Detailed Design Review was helg!laborations with its international partners, Space Tele-

in January 1999, with the final version passing the accepSCOPe Science InstitufSTSc), which operates with NASA

tance test: it was released in March 1999. funo_li_n_g, and the Spacg Telescope Eu_ropean Coord_inating
In addition, efforts continued to secure agreement to proFacilities (ST-ECH, which operates with ESA funding.

ceed with a contract to implement the Gemini archive SysterT‘.|'hese associations increase the visibility of CSA among its
as proposed jointly by Canada and Chile. counterparts in other countries. Both of these facilities have

drawn from CADC experience and vice versa. ST-ECF has
cloned our entire system including CD-ROM storage, re-
5.9 Digitized Sky Survey CD Duplication calibration, and previews, while they are developing a query

. h licati fth . ... mechanism for the new NICMOS. STScl uses our previews
Durand continued the duplication of the second Digitized, 4 is increasingly moving toward a system like CADC,

Sky Survey(XDSS), with more than 2600 CDs having been pjje they facilitate CADC's acquisition of HST data.

written and distributed to the project partners so far. Thisgyong collaborations allow us to share scarce resources,
includes two new copies for the GEMINI telescopes Northy, iy gy plication of effort, keep abreast of recent develop-

and South. The first color of the survey is almost ﬁ”iShedments, and yield a return of goodwill and recognition for
and duplication for the second color will start soon. Canada’s achievements

CADC joined the AstroBrowse consortium, whose goal is
5.10 Data Mining to offer its services using a common, well defined interface
for sharing information between archive centers. As well,
With a special allocation from NRC, the CADC acquired CADC also offers its services through the SKYCAT consor-
two 450 SUN SPARC servers, 130 GBytes of disks, andium. SKYCAT is a visualization tool which accesses CADC
were able to hire a computer programer, Pat Dowler, for onelatabases of catalogues and images. In collaboration with the
year, for the data mining project. CADC has begun developCFHT librarian, CADC maintains on behalf of the interna-
ing expertise in this field because astronomy is an endeavaional community the list of all astronomical meetings, which
that will benefit greatly from the ability to extract effectively was heavily consulted by the international community during
knowledge from existing, very large, distributed datasetsthe fiscal year.
The data mining capabilities under development will be ap-
plicable to any archival dataset and will greatly enhance as-
tronomer’s ability to work across archive boundaries andd. COMPUTER SYSTEMS AND LIBRARY
across Wavelength bounda_lries. Th_ese capabilities_ represegity Computer Systems
the next generation of archive-user interface and will change
the way that science will be done. The net result will be Computer Group staff during the fiscal year consisted of
greater scientific power in the hands of the user, maximunBroom, Justice, StetsaiGroup Leader, and Sullivan; Isher-
exploitation of existing data, and lower costs for a givenwood and Shew also contributed their skills for terms of a
scientific output. few months each. Robert Walker joined the Group early in
In order to develop fully the data mining concept, a hugel999. Apart from routine maintenance and enhancement ac-
number of CPU cycles is required. This amount of power igtivities (which were numeroys a few major advances are
not accessible by conventional means, given our limited budworthy of particular note.
get, but other, more effective means are becoming available. During the year the number of PC work stations deployed
Through a special allocation from NRC, DRAO and CADC and functioning increased from about 60 to more than 100.
jointly acquired a Beowulf type cluster in March. The systemIn addition, between 20 and 30 machines were reconfigured
is a 16 CPU PC-Pentium based one running at 400 MHand redeployed for new tasks. In sum, some 47 machines
under Linux. were completely configured or reconconfigured, 33 new

5.8 GEMINI Projects
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work stations were created, and no computers were retireger” flexure geometry. The barrel designs were revised in

from service during this period. order to make fabrication and optical alignment practical.
All of the Unix computers for HIA science and engineer- The fabrication and delivery of GMOS components also re-

ing, some eleven in total, were upgraded from Solaris 2 tqquired ongoing engineering support and monitoring through-

Solaris 2.6. A new Ultra system was brought on line to re-out the remainder of the year until the main structure FOSS

place a Sparc station for scientific computing. A new Ciscowas shipped from NRC Ottawa just before Christmas. Szeto

router/switch provided by NRC was successfully imple-presented a poster paper at SPIE conference describing the

mented, enabling the connection of HIA Victoria to CA*Net flexure compensation system developed for GMOS.

II. Much effort was spent in confirming that HIA Victoria

computing is not particularly vulnerable to any major Year7.2 Gemini Adaptive Optics System(Altair ) and Related

2000 design flaws. NRC’s new SAP software system, Sigmawork

for financial and human resource activities was largely de-

ployed. Morris continued as Project Scientist and Glen Herriot

continued as Project Manager, leading the Altair team to a
6.2 Li successful Critical Design Revie¢€DR) in February 1999.
.2 Library . 4 . 2
Herriot responded to issues raised by the Preliminary De-
Hutchings continued as advisor to the library which oper-sign Review and in particular managed the design of a Laser
ates as a branch of NRC’s Canada Institute of Scientific anGuide Star upgrade for Altair. He invented a novel method to
Technical Information, CISTI. Their acquisitions budget hasestimate centroid gains in both natural and laser guide star
been greatly reduced, as a result of which the HIA librarywavefront sensors for adaptive optics, he managed a sub-
suffered the first of two 30% cuts, which affects both thecontract awarded to McGill University to develop a Deform-
DAO and DRAO sites. able Mirror hysteresis model, included in performance esti-
Among various activities, Leblanc supervised develop-mates for Altair. Herriot presented a poster on Altair at the
ment of a prototype database for fuel cells for the NRC In-ESA/OSA conference on Adaptive Optics in Germany in
novation Center and co-ordinated the move from an in-hous€eptember 1998, and gave invited Altair talks in May at the
software package to CISTI's Innopac circulation system.CASCA meeting in Quebec City and at DRAO.
Hanna made regular visits to DRAO, and reported the exten- Véran updated the Altair error budget, revised the servo-
sive contents of the observatory publications collection tdoop analysis from PDR, and developed a new tip-tilt correc-
CISTI cataloging. During her one year internship Sullivantion scheme that meets the initial error budget. He presented
barcoded the monograph collection, and began a CD-ROM paper on this work at the same ESO/OSA conference. He
archive of newspaper articles dating back to DAO’s found-supervised and then took over work from U. Victoria PhD

ing. candidate Eric Steinbring, on a novel optimal linear extrapo-
lation method. He also designed an Altair modal control
7. INSTRUMENTATION AND SOFTWARE scheme. Further, he investigated modelling hysteresis on

piezo-electric material with Herriot, Steinbring and McGill
University engineers. an interacted with optical and me-
Crampton and Murowinski continued as Canadian Projecthanical engineers to assess the performance of their design,
Scientist and Managers, respectively. Roberts worked on thend worked with Herriot on various servo schemes for Altair.
GMOS focal plane environment integration and test. Roberts produced systems-level and detailed designs for the
Szeto spent time on design completion, fabrication drawAltair critical design review, and was the lead mechanical
ing production and fabrication specifications developmenengineer on the project.
for various GMOS fore-optic structural components. They Szeto’s major design effort for Altair was spent in finite
included the Fore Optic Support Structuf€OSS, Focal element analysi$FEA) to determine the static and dynamic
Plane Support StructuréFPSS, Mask Cassette Support characteristics of the optical bench and its Serrurier truss
Structure(MCSS. Working closely with our UK partner, the support system. Engineering support was also provided to
Front Focal Plane Enclosui@&FPB design was proposed, the design team in order to define the various mechanical
and eventually it was decided to shift the FFPE work to thenterfaces, instrument handling and thermal analysis.
UK for final design and fabrication. Veéran pursued his investigations of the use of image pro-
Szeto also worked on the development of the flexure testessing tools to analyse adaptive optics images. His work
jig so that the fore-optic components could be integratedmainly consisted of four collaborations: with Beu@@FHT)
tested and characterized under different gravity vectors besn accurate astrometry and photometry of binary stars, with
fore delivery to the UK. The flexure test jig design incorpo- Walker (UBC) on detection of extra-solar planets, with C.
rated a mounting plate, mimicking the Gemini telescope In-Roddier(UH) on accurate astrometry of the components of
strument Support Structur@SS), on the Unertl table in the the T Tau system observdgapers presented at ESO/OSA
optical shop conferencg and with ONERA, France on myopic deconvo-
Szeto worked on addressing GMOS opto-mechanic issudstion of images. Vean also participated in the writing of
such as optic mounting modification, mounting arrangementS$19 million NSF funding proposal for a Center for Adap-
and alignment of lens groups on the collimator and cameréive Optics and visited the VLT adaptive optics group in
barrels. Detailed finite element analydlBEA) was con- Paris. Herriot participated in meetings of the Gemini Laser
ducted to determine the stress level and optimize the “fin-Guide Star working group.

7.1 Gemini Multi-Object Spectrograph (GMOS)
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7.3 Other Gemini Bond co-chaired the HIA Safety Committee, which
worked closely with staff and management to implement nu-

Wooff, as manager of the Gemini Enclosure Control Sys'merous preventative measures.

;eor\?v, ﬁnsszaé?lbgfr’n?;r&p;?ﬁ d and delivered this project. Itis Courteau chairs both the Scientific and Local Organizing
' Committees of the workshop on Cosmic Flows being
planned for U. Victoria in 1999 July. He continues his edu-

7.4 CFHT Instrumentation cational and outreach activities. For the last three years he

Crampton, as co-PI of the CFHT Megaprime project, par_has provided Canadian Airlines with popular scientific ar-

ticipated in a review meeting at CFHT in March 1999. ThethIeS for their _m_fhght magazine. The_ latest story foguses on
optical design was completed by Morbey and the opticafhe new Gemini twin telescgpe project. Qourteau Is also a
regular guest on the Canadian Broadcasting System French

blanks have been ordered. Mechanical design and fabricati gn uage network’s radio morning show “CBUE-Boniour.”
of the lenses are just beginning. guag 9 Joulr,

Roberts and Szeto worked on the preparation of the COq%nndolvsa?:r:(i;r?\{[ﬁemse:;];%%rlso’f’the B.C. program “Scientists and

ceptual design review for the CFHT new wide field camera : - .

MegaPrime, including conceptual designs for the guidingRo;I;ZF Agsgr?g:?ir::a?z{)%ri]:t?Igflcie?:;(:jgfécsi)c[z :v?/grézz

system. Crampton the 1998 Helen Sawyer Hogg Public Lectureship.
He spoke on “Exploring the Universe with New Eye” at the

7.5 Next Generation Space Telescop@GST) 1999 RASC Annual General Meeting held at Pearson Col-

Crampton, Morris, and Hutchings are working on threelege' H.e presen';e'd sgenﬂﬂc Justlflgatlgns and proposed as-
tronomical specifications for a widefield IR camera for

rototyping contract studies for NGST for the CSA. These i L .
P yping Ll CFHT at the fifth CFHT Users’ meeting in Quebec City.

are for a multi-object spectrogragMOS), a Fourier trans- G ; d Morb | ted desi :
form spectrograpfFTS), and an optical imager. These were rampton an orbey also presented designs for a very

initiated by a meeting with CSA and NASA at HIA in No- large wide field optical telescope“at thg same mee}mg.
vember. Crampton attended the conference“The Birth of Galaxies

The FTS study is in collaboration with BOMEKuebec in Blois, France in July. )
City), while the MOS study is together with engineering Durand and Mc(.,‘,lure actively Qeveloped HIA Web pages
groups at U. Victoria and Simon Fraser U. Herriot and Rob-2Nd served on HIA’s Web committee. o
erts studied and advised on concepts for a MOS focal plane Purand, Jaeger and Gaudet attended ADASS98 in llli-

assembly. The imager project is led by Hicks@/BC) and nois. Bohlender, Durand, Gaudet, and Schade attended
is in collaboration with Hutchings and CAL Systems. CASCA98. Durand, Gaudet, and Schade attended TERAPIX

Hutchings served on the NGST external science revieW'€€tings in Strasbourg to plan the pipeline processing of
panel held by NASA in December. MegaCam images from CFHT. I?urand and Bohlender at-
tended the CFHT users meeting in Quebec City. Gaudet at-
) tended a Software Commercialisation Workshop in Aylmer,
7.6 Other Space Instrumentation Quebec. Durand and Schade attended the Gemini Science
d Archive workshop.

Hutchings has worked with Murowinski and Hardy an ) ) )
Hesser completed his co-supervison as an adjunct profes-

groups from CSA, JHU, and ComDev in developing the co ) :
cameras for the FUSE Fine-Error Sensor, including testing©" &t U. Victoria of M.Sc. student M. Gim, whose thesis on

the engineering model camera in the lab at HIA, in preparaNGC 7789 was fully published. He co-chaired with David
tion for a launch in mid 1999. Bohlender the Local Organizing Committee of IAU Sympo-

Hutchings is the mission scientist for CUVIT, the Cana- sium 190. As a Victoria Centre Council member, he assisted

dian Ultraviolet Imaging Telescope, which w8 awarded th.e RASC with thg 1998.Annual General Meeting held .in
a CSA contract for phase A study. The study was done with/ictoria. He also is serving on the LOC for the Cosmic
Murowinski and Morbey, with contracts and collaborative Flows workshop being organized for 1999 July at U. Victo-

work at Bristol Aerospace, Routes Inc, MSSL, and thefia, and as local contact for the 1999 meeting of the Antique
NASA Spartan Lite team. CUVIT was not selected for the Téléscope Society in Victoria in 1999 October. Hesser par-
initial Scisat flight by CSA, but the project is continued for ticipated in numerous meetings of the HIA Building Com-
further development within the Scisat program. The projecMittee which is working with NRC and its contractors to
has a science team of astronomers across Canada. THEWN safety upgrades to, and expansion of, the Victoria facili-
project may also include an international partner. ties, including plans for a new visitor centre. He continued
on the Board of Directors of the CFHT, where he chaired the
selection committee for the next Executive Director, co-
8. MISCELLANY ordinated agency interaction with an external review com-
Bohlender continued to serve on the CFHT Time Assign-mittee, co-organized an inter-agency meeting and served as
ment Committee, and was co-chair of the Local Organizingvice Chair. Hesser also continued service on the AURA
Committee of IAU Symposium 190, New Views of the Ma- Board of Directors, and attended their quarterly meetings as
gellanic Clouds, which attracted about 190 participants fromwell as the annual meeting of the Member Representatives.
21 countries. He serves on AURA’s committee to examine the future di-
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rections of NOAO. At the invitation of the Harvard College staff at the end of March, 1998. Van den Bergh wrote an

Board of Overseers, he served on their Visiting Committeearticle on the importance of a paper by Johnson and Morgan

for the Department of Astronomy. He made many presentat1953 to the history of observational astronomy for a vol-

tions to classroomgéunder the auspices of B.C.’s Scientists ume celebrating the 100th anniversary of the Astrophysical

and Innovators in the Schools prograand service clubs.  Journal. He has also prepared a short paper on the early
Hutchings chairs the CFHT Scientific Advisory Council history of “dark matter.”

(SAC) for 1998-9. The SAC met in Quebec City in May and

Hawaii in _Oct_ober, a_md also_ ran the CFHT users m_eetlng D OUTREACH PROGRAM

Quebec City immediately prior to the CASCA meeting. The L

users meeting proceedings have been published and the SAC Starry Messenger Communicatiof®on Moffat) com-

reports are published in the CFHT web site. Hutchings repleted the eighth c.o.n.secutlvg year under contract to perform

ported to the CFHT Board in December on behalf of SAC_ma,ny of these activities. During these years, Starry Messen—

The SAC has been discussing several new initiatives, includd®"S ex_cellent programs were enthusiastically received by

ing queue scheduling, web proposal submission, the estaﬁhe public of all ages. At fiscal year end the contract passed

lishment of a joint French-Canadian TAC, and the definition™© %no_thertzrm. ¢ St M ducted 128
of major survey programs with the Megacam. These changes unng the report year starry Vessenger conducte

-Kij 0,
are being considered in view of the new role of CFHT as theqrohup Ito(tirgso,/)fors Presghool SKI[Tde|Ig_a9I$§9 I/;’)' tEISementjlry
VLT and Gemini telescopes are commissioned. Hutching choo's 0, Secondary Schoo 0, Fost-seconaary

continues as a member of the STIS and FUSE science tea chools(6%), Adult Groups(10%), and Mixed Age Groups

and attended the FUSE proposal peer review in June. Hutch- /.0)' Since the minimum size for a group tour is 15, and a
) : . typical school class visit is 25 students plus 5 adults, more
ings will serve on the FUSE observers advisory panel for

: . than 3,000 individuals are estimated to have participated.
1999. Hutchings served as student term coordinator, an .
S . . tarry Messenger was also responsible for the 30 Saturday
leader of the HIA Victoria science committee. He was a

- . ; . .~ “night open houses between April 1 and October 31, where
member of HIA building committee discussing and review- .
: - . X . attendance was estimated to have been about 3,500. The
ing work on building extension, renovation, and visitor cen-

tre design. He participated in several news media releasé]srounqs and display gallery remained open to the public dur-
ing office hours and summer weekends, and attracted large

and interviews during the year, and gave some public talks,

: N numbers of additional visitors. Under a separate contract,
He atte_nded lAU symposia at U. Victoria and C"’?pe Town. Starry Messenger Communications delivered a comprehen-
Morris continued as a member of the Canadian and th

8ive public outreach web site for HIA
international Gemini Science Steering Committees, the Ca- : -

. . . . ' : During the year staff hosted major open houses for staff
nadian NGST Science Steering Committee and as chair q urng y J P y

f o
. . ) I I b f the Vict Centre of the RASC
CASCA'’s Optical and Infra-red Advisory Committee. He is AmIIes pius members of fhe victoria tentre of the

; on the occasion of the 80th anniversary of the Plaskett Tele-
also a member of the Long Range Planning Panel, chargeggope on 6 May, as well as for IAU Symposium 190, IAU

with producing a plan for Canadian Astronomy for the pe- 0 ium 170, the RASC General Assembly, and the 6th
riod t.thQh to 2015'. Mor_rls continues to act as SUPENVISOfhtarational Colloquium on Atomic Spectra and Oscillator
for Mike Balogh (U. Victoria) and Scott ChapmatU. Brit- Strengths

ish Columbia. Staff also hosted many “day shadow” students from area

Guest worker Oke is a member of the Institute Visiting go.nqary schools, and Pearson College work term students.
Committee for the Space Telescope Science Institute. With

the support of HIA, Oke continues as Editor for Instrumen-
tation for the Publications of the Astronomical Society of thePUBLICATIONS
Pacific. During 1998, he handled 43 Instrumentation papers. 10.1 HIA Staff Publications (calendar year 1998
Schade made tutorial presentations on CADC to students (Note: a few publications missed in previous years are
and faculty at several Ontario universities: McMaster,included herein.
Queens, Toronto, York and Waterloo. He served on an HSRikman, G.C.L. et. al. 1998, IAU Circular, 7071
Time Allocation Panel and on the National Extragalactic Da-Aikman, G.C.L. et. al. 1998, Minor Planet Electronic Circu-
tabase Advocacy Board. He also supervised a co-op student |ar, 1998 - A14, Q30, Q32, Q33, Q34, Q35, Q36, R02,
(Letawsky and worked with several day-shadow students. R03, R04, S23, S30, S31, U07, V19, V20, X39, X40,
He advised L.F. Barrientos on his U. of Toronto Ph.D. thesis Y17, Y23. (total of 20 Circular$
work; Barrientos is now a faculty member at U. Catolica deBalogh, M.L., Schade, D., Morris, S.L., Yee, H.K.C., Carl-
Chile. berg, R.G., Ellingson, E. 1998, The Dependence of Clus-
Stetson spent July and August as a guest of the Australian ter Galaxy Star Formation Rates on the Global Environ-
National University, where he worked on data analysis for ment, ApJ, 504, L75
the HST Key Project on the extragalactic distance scale. Batten, A. 1998, Our Changing Views of the Solar Neigh-
Guest worker van den Bergh continued to serve on the bourhood, JRASC, 92, 231
KPNO time allocation committee for Galactic astronomy, asBloom, J.S., Frail, D.A., Kulkarni, S.R., Djgorovski, S.G.,
a member of CITA, and retired from the editorial board of Halpern, J.P., Marzke, R.O., Patton, D.R., Oke, J.B.,
Vistas in Astronomy. A ceremony held at IAU Symposium  Horn, K.D., Gomer, R., Goodrich, R., Campbell, R.,
190 celebrated his official retirement from the Observatory Moriarty-Schieven, G.H., Redman, R.O., Feldman, P.A.
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1998, The discovery and broad-band follow-up of the ery of numerous dwarf galaxies in the two nearest groups

transient afterglow of GRB 98073, ApJ, 508, L21 of galaxies, AJ, 114, 1313
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