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Forord

Instrumentcenter for Jordbaseret Astronomisk Forskning (IJAF) oprettedes pr. 1.1. 1996 for en fireårig rammebevilling fra Statens Naturvidenskabelige Forskningsråd (SNF). Centrets formål er at fremme dansk observationel forskning i astronomi med særlig vægt på udnyttelsen af det danske 1.5m teleskop ved European Southern Observatory (ESO), La Silla, Chile, og det Nordiske Optiske Teleskop (NOT) på La Palma, Spanien. Af bevillingen, der afløser den tidligere ESO-følge​forsk​nings​bevilling og andre bevillinger til beslægtede aktiviteter, afholdes udgifterne til drift af 1.5m teleskopet samt til observationsrejser hertil, til NOT og til Carlsberg Meridiankredsen (CAMC) på La Palma. En hovedaktivitet er udvikling og drift af avancerede detektorer og instru​men​tel til højt prioriterede projekter ved de to hovedteleskoper. Endvidere finansieres et Ph.D. stipendium af IJAFs midler. Endelig fremmes den interne og eksterne kommunikation i dansk astronomi ved støtte til årlige astronomi-møder i tilknytning til Dansk Fysisk Selskabs årsmøder samt ved afholdelse af det danske bidrag til det europæiske tidsskrift Astronomy & Astrophysics.

Projekter udført af forskere ved alle astronomiske institutter i Danmark og af danske forskere i udlandet har lige adgang til støtte gennem IJAF efter nærmere regler. Det er derimod ikke IJAFs opgave selvstændigt at udføre egentlig astronomisk forskning.

IJAF er placeret ved Astronomisk Observatorium, Niels Bohr Institutet for Astronomi, Fysik og Geofysik, Københavns Universitet, og ledes af lektor Johannes Andersen under ansvar overfor en bredt sammensat bestyrelse. Bestyrelsen godkender årlige aktivitetsplaner og budgetforslag, foretager den videnskabelige bedømmelse af ansøgninger om observationstid ved 1.5m teleskopet og træffer beslutning om besættelse af Ph.D. stipendiet. Bestyrelsen varetager desuden de rådgivningsopgaver overfor SNF og andre myndigheder vedrørende internationalt forsknings​samarbejde i astronomi, som var henlagt til det tidligere Astronomisk Udvalg under SNF.

For ESO var den store begivenhed i 1998 færdiggørelsen af det første af de fire 8m teleskoper i Very Large Telescope (VLT) og dettes to første instrumenter. Ibrugtagningen af disse overordentlig komplicerede tekniske systemer skete med en teknisk og organisatorisk brillans, som har sat helt nye standarder for gennemførelsen af store teleskopprojekter og vækker de største forventninger til de videnskabelige resultater fra VLT. I samarbejde mellem IJAF og ESO gennemførtes på La Silla en omfattende ombygning af 1.5m teleskopets kuppel og isolering af bygningen, så lokal lufturo mindskes og billedernes skarphed kan forbedres. IJAF leverede også CCD-elektronik til den ny échelle-spektrograf FEROS på ESOs 1.5m teleskop - et af La Sillas mest effektive instrumenter.

Ved NOT installeredes et nyt, mere følsomt og driftsvenligt CCD-kamera, mens et stort arbejde blev lagt i bygningen af det ny nær-infrarøde kamera NOTCam. I august afholdtes mødet "Astro​physics with the NOT" i Turku, Finland; en lang række videnskabelige resultater fra NOT blev fremlagt, og der var en dybtgående diskussion af teleskopets mere langsigtede fremtid.

Nærværende beretning redegør i korthed for IJAFs aktiviteter i 1998, herunder for forskningen ved 1.5m teleskopet, ved NOT og ved CAMC, for de tekniske udviklingsprojekter i årets løb, samt for publikationsvirksomheden fra de støttede projekter. Der gives også en oversigt over de danske observations​perioder ved 1.5m teleskopet og ved NOT i 1998 samt en kort regnskabsoversigt. Tekniske og viden​skabelige afsnit er affattet på engelsk, rent administrative på dansk. For yderligere baggrund om udviklingen ved ESO og NOT henvises til disses egne årsberetninger.


Preface

The Infrastructure Centre for Ground Based Astronomical Research (IJAF) began its existence on January 1, 1996, based on a four-year grant from the Danish Natural Science Research Council. Its mission is to promote Danish observational astronomy, with special emphasis on the utilization of the Danish shares of the European Southern Observatory (ESO), La Silla, Chile, and the Nordic Optical Telescope (NOT), La Palma, Spain. A single grant, replacing a number of previous running and ad-hoc grants, henceforth covers the costs of operating the 1.5m telescope and supports observing travel to the 1.5m, the NOT and the Carlsberg Automatic Meridian Circle (CAMC), also on La Palma. A main activity is the coordinated development and operation of advanced detectors and instruments on the two main telescopes. Funds for a Ph.D. fellowship are included. Finally, IJAF promotes internal and external contacts in Danish astronomy by supporting the annual Danish astronomy meetings, held in conjunction with the annual meetings of the Danish Physical Society, and by funding the Danish participation in the European journal Astronomy & Astrophysics.

Projects by scientists at all Danish astronomical institutes and by Danish scientists abroad are eligible for IJAF support on an equal footing, subject to a set of guidelines. It is not, however, IJAF's mandate to conduct independent programmes of astronomical research.

IJAF is located at the Astronomical Observatory, The Niels Bohr Institute for Astronomy, Physics & Geophysics, Copenhagen University. Leader of the Centre is J. Andersen, who reports to a broadly representative Board appointed by the Research Council. The Board approves annual technical and financial plans, reviews the scientific merits of observing proposals for the 1.5m telescope, and decides on the allocation of the Ph.D. fellowship. The Board advises the Research Council and relevant authorities on matters concerning international cooperation in astronomy, replacing the former Danish Board for Astronomical Research of the Research Council.

For ESO, the chief event of 1998 was the completion of the first of the four 8m telescopes of the Very Large Telescope (VLT) and its two first instruments. The commissioning of these extremely complicated systems was resoundingly successful, setting new technical and organizational standards for large telescope projects and raising expectations for the scientific returns from the VLT. On La Silla, IJAF and ESO jointly completed a major upgrade of the ventilation and insulation of the dome and building of the 1.5m telescope in order to minimize local air turbulence and improve the image quality. IJAF also delivered the CCD controller for the new échelle spectrograph FEROS at the ESO 1.5m telescope, one of the most efficient instruments on La Silla.

At the NOT, a new, more sensitive and operationally more convenient CCD camera was installed, and much effort was devoted to the assembly and test of the near-infrared camera NOTCam. At a colloquium, "Astrophysics with the NOT" in Turku, Finland, in August, many exciting scientific results were presented, and the long-term future of NOT was discussed in considerable depth.

The present Report summarises IJAF activities in 1998, including research projects conducted at the 1.5m telescope, the NOT, and the CAMC, technical development projects during the year, and the resulting publications. Tables summarise the distribution of observing time at the 1.5m telescope and Danish observing periods at the NOT, and the main IJAF expenditures in 1998. Technical and scientific matters will be described in English, purely administrative matters in Danish. For more background on ESO and NOT, the reader is referred to the Annual Reports of those organizations.
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IJAFs placering, stab og organisation

IJAF Premises, Staff, and Organisation

IJAF is located at the Astronomical Observatory, Copenhagen University, Juliane Maries Vej 30, DK 2100 Copenhagen, Denmark. Here, IJAF has access to well-equipped mechanical and electronic workshops as well as office space, made available by Copenhagen University in return for the standard University overhead on public research grants. A dedicated technical facility developed especially by and for IJAF is the Detector Test and Calibration Laboratory, which enables IJAF to perform comprehensive tests, calibration, and documentation of optical and near-infrared detectors and associated camera systems; it is described in more detail in the Annual Reports for 1996 and 1997.

IJAF staff members are employed by Copen​hagen University. In some cases, their services are provided against compensation from the IJAF grant, in others they participate in joint development projects without charge to IJAF. In 1998, staff members and their main tasks (schematically) were the following:

Johannes Andersen

Grant responsible; planning; finances; liaison to ESO & NOT.

Marianne Bentsen

Secretariat

Jens Klougart


Detector and instrument software development

Hans Henrik Larsen

Electronic construction and test

Niels Michaelsen

Mechanical design and fabrication

Anton Norup Sørensen
Detector laboratory and field calibration and test

Preben Nørregaard

Detector hardware development

Søren S. Larsen


Ph.D. student

Project coordination is maintained through regular Group Meetings at roughly weekly intervals. Progress, problems, and action items discussed at these meetings are summarised in brief one-page Minutes, which are promptly distributed to all group members and the Board, and also posted. In 1998, Minutes of IJAF Group Meetings No. 88-120 were issued (available from the Secretariat).


Udviklingsprojekter i 1998


Development Projects in 1998

With all staff and technical facilities in place, 1998 was another productive year for IJAF. Considerable difficulty was, however, created by a reduction of the grant by some 450.000 kr, due to reduced government funding for SNF and announced just before the beginning of the year and after all contracts for the 1.5m dome upgrade had been signed. An agreement with SNF was eventually reached which, in effect, distributed the cut between 1998 and 1999, but the utmost parsimony had to be imposed on all non-vital activities throughout the year.

Development, test, and commissioning of CCD detector systems
Delivery of our designated detector workhorses, the thinned Loral Fairchild 2048x2048 (2Kx2K) CCDs from the Steward Observatory CCD Laboratory, University of Arizona, finally picked up speed. Remaining devices from the previous order were delivered, and a contract was signed for thinning another 6 science-grade CCDs for the 4Kx4K-pixel mosaic camera to be built for NOT with funding from the Carlsberg Foundation (plus two spares). A total of 8 CCDs were delivered by mid-1998, and while not all are of good cosmetic quality, enough respectable devices are now at hand for the next generation of instruments. While these CCDs have certain drawbacks, in particular a degraded spatial resolution due to electron diffusion in the photosensitive epitaxial layer, they remain unequalled as regards quantum efficiency, especially at short wavelengths. Only one unthinned science-grade CCD from the original production lot now remains in stock.

As a new step in our in-house camera design capabilities, a new side-looking CCD camera with an upright liquid-nitrogen (LN2) tank was constructed and installed on ALFOSC at NOT. This resulted in improved LN2 capacity and an increased holding time from some 16 to ~34 hours, a major operational convenience. The CCD temperature control is now accurate to ±0.1 (C.

Detector controller developments in 1998 included the design and implementation of front-end electronics for two new types of CCD and for the near-infrared (IR) detector array in NOTCam (see below). As foreseen in our collaboration with Heidelberg, Paris, and ESO, two complete controller systems were delivered for the newest-generation EEV 2Kx4K CCD detector installed in the echelle spectrograph FEROS, built for the ESO 1.5m telescope on La Silla (see below). Extremely low readout noise figures were reached (3.7 e‑ rms). As detectable traces of electrical interference nevertheless remained, it was concluded that the CCDs of the future will require lower-noise power supplies than the previous switched-mode units. Using new components, a new linear power supply was designed and in production by the end of the year. In addition to contributing to a new, very efficient instrument on La Silla, much valuable experience was thus gained with the new generation of large, fast, low-noise (and very expensive!) CCDs. A similar effort on a smaller level was the adaptation of the controller to operate the new series of (unthinned) Kodak 2Kx2K CCDs with small pixels (9 (m) for use at the Brorfelde Schmidt telescope and the CAMC on La Palma (see separate report). One controller system was delivered to IFA, Århus, for testing of the echelle spectrograph FIES for NOT.

As part of the development of the near-IR camera NOTCam for NOT, the capabilities of the CCD controller was extended to operate also the 1Kx1K "Hawaii" detector array for that instrument. Briefly, these detectors are based on a CCD-like multiplexer which carries all the electronic circuits. An IR-sensitive layer is laminated on top of the multiplexer, with pixel-to-pixel contact established through indium bumps on all pixels. These arrays are in principle simpler to run than CCDs and allow repeated non-destructive readout of individual pixels, but require very high readout speeds and signal processing. They are also very vulnerable to permanent or fatal damage from static electricity and thermal shocks. Controller testing is therefore done with a bare multiplexer, and full system tests with a low-grade engineering array, before installation of the final science-grade array on the telescope. Subsequently, the instrument should not be allowed to warm up from its normal cryogenic operating temperature more than about twice per year. In order to reduce the number of internal components and improve serviceability, the preamplifiers and other front-end detector electronics were therefore redesigned for mounting outside the dewar, a modification which is being adopted also for the CCD cameras. During 1998, the controller modification was com​pleted to the point where images were obtained with the multiplexer in the cryogenic test camera, but other developments with NOTCam prevented progress beyond this point (see below).

The 1.5m telescope in Chile
Following the preparations described in the IJAF Annual Report for 1997, the major event at the 1.5m telescope in 1998 was the completion of the dome and building upgrade project. In April, the telescope was taken out of operation for a month while staff from IJAF and the contractor (Rich. Thomsen A/S) raise the dome by some 75 cm and installed fixed supports and 32 motorised louvers allowing ample, but controllable ventilation of the interior before and during the night. Despite rather unfavourable weather and a health problem in the contractor staff, the project was successfully completed and the telescope brought back in operation on the scheduled date. In parallel, the telescope down time was used to provide the primary mirror cell with a number of holes to improve the efficiency of the mirror cooling system installed in 1995. The mirror cell and other critical mechanical components were also given a thorough overhaul, obsolete or damaged cabling in the telescope was repaired or rerouted, and a system of temperature monitoring sensors was installed throughout the telescope. Finally, a general cleanup of the building was done, resulting in the removal of large amounts of accumulated obsolete equipment. The project was completed by ESO later in the year with the installation of insulating panels on the building walls and floor of the observing room, and with an overhaul and re-furnishing of the control room. At year's end, satisfied observers were reporting improvements in both image quality and comfort.

The workhorse instrument at this telescope is the focal reducer DFOSC which offers a choice between direct imaging and spectroscopy, including echelle spectroscopy. A long-standing problem of contamination of the CCD was solved early in 1998 when an internal cabling containing PVC was replaced; the new front-end electronics with external pre-amplifies were installed in April. The camera has worked well since then, apart from a short period with an inter​mit​tent contact problem later in the year. In connection with the dome and building upgrade project and general mechanical overhaul of the telescope in April, the DFOSC rotator unit was overhauled and later installation of higher-resolution encoders was prepared. The joint purchase of large (90 mm) uvby filters with British colleagues, identical for the 1.5m and the NOT, was delayed by another full year by gross mismanagement by the supplier and was only partially completed at the end of 1998. The CNC machine for on-line production of slit plates for multi-object spectroscopy, which had proved too unreliable for routine use, was returned to Copenhagen for troubleshooting and repair.

The Nordic Optical Telescope (NOT)
The overall technical standard reached at the NOT was well documented in the impressive NOT Triennial Report 1995-1997, which appeared in early 1998, and at the conference, "Astrophysics with the NOT" in Turku, Finland, in August (proceedings to appear in 1999). From the point of view of IJAF, the many exciting scientific results obtained with our instruments and detectors, and the fact that the latter were scheduled for some 70% of all observing time in 1996-1997, are gratifying indeed. The only technical upgrade at the telescope itself in 1998 was the installation of the improved CCD camera at ALFOC and at the same time a superb new CCD.

The major effort related to NOT in 1998 was devoted to the new instrumentation programme described in the IJAF Annual Reports for 1996 and 1997. Briefly, IJAF's share of the programme comprises three major instruments: (i): A mosaic CCD camera, funded by the Carlsberg Foundation, with four (2x2) 2Kx2K Loral CCDs, to be used in direct imaging mode or with a wide-field focal reducer under construction in Finland; (ii): HiRAC II, a 2Kx2K CCD camera with rapid tip/tilt, focus, and two-axis astigmatism correction of atmospheric image distortion, using a fast-readout 64x64-pixel CCD camera as wavefront sensor; and (iii): Motor drivers and detector electronics for the 1Kx1K near-infrared camera NOTcam.

Thinning of five Loral CCDs for the mosaic camera (including one spare) was ordered in early 1998, and the CCDs were actually delivered by mid-year. The mechanical parts of the camera were largely finished, and an agreement was reached with ESO on the use of their automated measuring system for the delicate alignment of the four CCDs. Developments at NOTCam (see below) delayed further work, but it is expected that the camera will be completed in 1999. Funding was also finally granted to our Finnish colleagues for the construction of the focal reducer to be used with the mosaic camera, and construction was started.

Much progress was made during the year on the detailed optical and mechanical design of HIRAC II. The large housing and some other mechanical components were completed, and key concepts of the software were tested. Progress was, however, delayed in part by pressure of other work, partly by lack of funding due to the reduced grant in 1998; the latter problem was solved towards the end of the year through a substantial contribution from NOT to the hardware for HiRAC II.

The infrared camera NOTCam was a source of bad news for most of the year. IJAF's commitment to deliver the control electronics was based on the assumption that an otherwise complete, assembled, and tested instrument would be delivered by ProtoTech A/S, Norway, with documented satisfactory vacuum and cryogenics performance. In preparation, the Iwatani pulsed-tube closed cycle cooler for the instrument was tested and found satisfactory. In early 1998, an urgent request was received from NOT to carry out final assembly, cabling, and integration in our workshops, relying mostly on NOT staff. After the instrument arrived in May, a month was spent repairing numerous mechanical deficiencies and trying to achieve a satisfactory vacuum, until a fabrication error in the outer vacuum vessel causing a major leak was detected. NOTCam was returned to ProtoTech A/S, who returned it in late November(!), upon which another leak in a welding seam was detected and eliminated by IJAF staff. In addition, however, the interior anodised aluminium surfaces of the vacuum tank and camera mechanics (slit, filter, and camera wheels, etc.) were found to be grossly contaminated with an unidentified oily substance. As no single component was found to be respon​sible for the contamination, removal necessitated a slow, painstaking process of vacuum baking, first of all components individually, then of the entire camera.

At the time of this writing - half a year later - slow convergence of the process seems to be in sight, but the camera is not yet in a condition where cold test of the motor functions can begin, let alone the risk be taken of installing the detector itself. Clearly, the delay by a whole year of the delivery of IJAF's shares of the instrument has had a significantly negative impact on the schedule of both NOTCam and other projects, and on morale. The kind cooperation of the Danish Space Research institute in providing leak testing equipment is gratefully acknowledged.

Other development projects
In addition to the above developments, which are directly targeted at the primary Danish and Nordic facilities, IJAF contributed to the renewal of instrumentation at La Silla by supplying a controller for the 2Kx4K CCD camera of the fiber-fed echelle spectrograph FEROS for the ESO 1.52m telescope, under contract from ESO to a consortium of institutes headed by the Landes​stern​warte Heidelberg, Germany. The camera dewar was supplied by ESO and is of their continuous-flow design which supplies LN2 gradually from a large tank with a holding time of about a month. As outlined above, a significant technical bonus for IJAF was the first-hand experience with the new generation of large (2Kx4K) CCDs, which in addition have much-improved readout speed and noise performance. These are the CCDs on which the new, very large detector mosaics at the ESO/MPG 2.2m telescope on La Silla and on several of the new 6-8m telescopes are based, and which one may hope will eventually succeed the current generation of Loral devices at the NOT and 1.5m telescope, funding permitting. FEROS and the CCD camera were installed on La Silla in September 1998 and became an instant success as an extremely efficient, stable, and user-friendly instrument; demand for it in the following ESO observing period has been the highest of any instrument on La Silla. In return for the Danish contribution to the project, observations on Danish research projects were also made during the Guaranteed Time of the FEROS consortium.

In addition, know-how was contributed from IJAF to the construction of new, thermoelectrically cooled CCD cameras for the Schmidt telescope in Brorfelde (our original testbed for detector developments) and the Carlsberg Automatic Meridian Circle on La Palma. Used in draft-scan mode, the latter camera increases the number of stars observable simultaneously by a factor of 500-1000, allows observations in crowded fields, and improves the limiting magnitude to about 17m. Assistance was also given to construct a similar camera for the University of Tromsö, Norway, in extension of an existing collaborative agreement on high-speed CCD photometry.

Education and Outreach
IJAF continues to offer laboratory exercises and B.Sc. projects in detector physics, i.e. applied solid-state physics, where undergraduate students study, test and calibrate detector performance using a variety of test techniques based on optical and X-ray photons of known characteristics. In addition, several students are completing M.Sc. theses based on observations carried out on la Silla with IJAF technical and financial support, and the single Ph.D. fellowship sponsored by IJAF has made good progress with intensive use of both the NOT and the 1.5m telescope.

Finally, IJAF again organised and financially supported the astronomy sessions at the annual meeting of the Danish Physical Society, held at Hotel Nyborg Strand June 2-4. Some 75 Danish astronomers, including graduate and Ph.D. students, gathered for a full programme of oral and poster presentations. Keynote plenary speaker was Prof. Robert P. Kirshner, Harvard University, on "Supernovae and their Use as Probes of the Universe", describing the first results of a project that was later named "Scientific Discovery of the Year" by the magazine Science.


Forskningen ved NOT og det danske 1.5m teleskop i 1998

Research with the NOT and Danish 1.5m Telescope in 1998

Danish observing periods and project titles in 1998 at the 1.5m telescope and the NOT are listed in tables later in this Report. Short reports on these projects are found below, grouped by subject.

Cosmology and the Distant Universe
As suitable instrumentation is becoming available, a growing number of investigations concern the origin and evolution of the Universe, including the nature and cause of the large-scale structure now observed in the (still relatively nearby) regions of the Universe that are accessible to detailed observation. Many of these concern optical follow-up of satellite observations made in other wavebands, such as (-ray (CGRO and others), X-ray (ROSAT, GRANAT), and infrared (ISO). Special emphasis is placed on gravitational lens phenomena, studied with the NOT due to the small spatial scales involved and the excellent image qualities of that telescope.

Project title:
(-ray burst counterpart light curves and source environment

Names:

H. Pedersen, J. Hjorth et al.

Telescope: 
NOT

Periods: 

Several distributed nights in 1998

Work on optical emission from (-ray burst sources and their host galaxies continued during 1998. Prompt NOT observations secured the optical identification of bursts from May 19 and June 13, leading to follow‑up observations at many other observatories. A deep, upper limit was found for any optical counterpart to an event that occurred on December 20. For a separate event six days later, deep, time‑resolved optical imaging at NOT could not resolve an ambiguity between optical candidates reported from elsewhere. The June 13 event appears located in a relatively bright galaxy for which subsequent observations at Keck revealed redshift of z = 1.096; this corresponds to the second largest distance measured for any (-ray burst host.

The first panel shows the discovery of an optical transient May 19, 1998, 9 hours after the (-ray burst itself. The second image was taken several days later. Despite a longer exposure time, the optical transient can hardly be seen; the remaining light, at the very center of the frame, is mostly due to a distant galaxy in which the (-ray burst is believed to have occurred.

Project title:
Photometric monitoring of gravitationally lensed QSOs.

Names:

J. Hjorth, I. Burud et al.

Telescope: 
Danish 1.5m

Periods: 

Several distributed nights in October - December 1998

A photometric monitoring of gravitationally lensed QSOs with DFOSC at the 1.54m Danish telescope was started in late 1998. The aim of the programme is to determine accurate time delays between multiple quasar components. This quantity is directly related to the mass distribution in the deflecting galaxy(ies) and to cosmological parameters such as H0. We plan to observe four objects in two bands and therefore hope to considerably increase the number of quasars with accurately measured time delays.

Our first experience that data acquisition and transfer are carried out successfully (see our web page: http://astro.ulg.ac.be/~burud/lens/monitor.html). Furthermore, the MCS deconvolution code used to analyse our data allows us to make use of observations obtained in poor seeing conditions, up to 2". The two figures above show the observations and the deconvolution of two of our targets.

Project title:
Time delays of gravitationally lensed quasars

Names:



Telescope: 
NOT

Periods: 

May 23 ‑ 24, 1998

We are carrying out a long‑term NOT programme dedicated to detailed studies and monitoring of carefully selected gravitationally lensed quasars. Determination of optical time delays for these multiply imaged distant objects will yield important insights into the mass distribution in galaxies and groups of galaxies. Time delays and well‑constrained mass models can also be used for deter​mi​nation of cosmological parameters, notably the Hubble constant and the cosmological constant.

On the above night we carried out a photometric‑redshift survey around our prime target for 1998. For this system the NOT light curve has resulted in a preliminary time delay. Mapping the mass distribution towards the system is necessary in order to relate the time delay to the Hubble constant.

Project title:
Photometric follow-up of EROS supernovae

Names:

Michel Spiro (CEA, France), for the EROS microlensing collaboration

Telescope: 
Danish 1.5m

Periods: 

Several distributed nights in early and late 1998

EROS is a photometric survey project carried out at the 1m Marly telescope on La Silla and primarily devoted to the search for gravitational microlensing by unseen stars in the Galactic Halo and Disk. It also devotes about 10% of its time to a supernova search. Type Ia supernovae are important as standard candles for the measurement of cosmological distances. The supernova redshift‑magnitude diagrams of the Supernova Cosmology Project and the High‑z Supernova Team have been interpreted as evidence for a cosmological constant.

The EROS team, in collaboration with the Supernova Cosmology Project, is attempting to confirm this conclusion by discovering more low‑redshift supernovae. The Danish 1.5m telescope and the NOT are used for photometric follow-up. The peak magnitudes thus obtained will be used to normalize the high‑redshift supernovae for the determination of the cosmological parameters and also to study possible systematic biases.

Project title:
Optical and spectroscopic identification of QSO candidates from the IRAS FSC

Names:

M.J.D. Linden‑Vørnle, S.J. Oliver, A. Verma & M. Rowan‑Robinson

Telescope: 
Danish 1.5m

Periods: 

August 20 - September 1, 1999

The Danish 1.5m + DFOSC was used to obtain optical images and spectra of QSO candidates hidden in the IRAS Faint Source Catalogue. The intention was to discover QSOs which had previously been misclassified or missed by previous studies. The input sample of candidates was extracted from the IRAS FSC using criteria of faint optical fluxes and detections at 12 and 25 (m.

The preliminary analysis yielded few confirmed QSOs only, but detailed reduction and data analysis is still ongoing. Similar observations for a northern sample are planned to be done from La Palma.

Project title:
Ly‑( imaging of a damped absorber galaxy at z = 1.9436

Names:

Johan U. Fynbo, Palle Møller & Bjarne Thomsen

Telescope: 
NOT

Periods: 

March 24 - April 1, 1998

In two previous studies of Ly‑( from damped Ly‑( absorbers near QSOs we have detected strong Ly‑( emission. The aim of this project was to detect or obtain firm lower limits on Ly‑( emission from a new damped Ly‑( absorber that is at nearly the same redshift of the background QSO PKS1157+014 in order to establish whether such damped Ly‑( absorbers are indeed more active Ly‑( emitters.

We lost two nights to bad weather and had to use ALFOSC instead of HiRAC due to problems with the HiRAC CCD. Because of the two lost nights and the lower UV‑sensitivity of ALFOSC compared to HiRAC we did not reach the intended flux limits. 

We obtained the following data:



Filter
exposure time
combined seeing






I

4000sec
0 eq \O()70



U

4000sec
0 eq \O()90



Narrow
36,000sec
1 eq \O()10

The data obtained allowed the detection of two candidate Ly‑( emitting galaxies in the field of PKS1157+014, but we have not detected the absorbing galaxy in emission. Papers describing these results are in press :

i):
"Finding typical high redshift galaxies with the NOT", Fynbo J. U., Møller P., Thomsen, B., in the Proceedings of the Conference 'Astrophysics with the NOT' held in Turku, Finland, August 1998, in press

ii):
"The Gas Reservoir of present day Galaxies : Damped Ly‑( Absorption Systems", Fynbo J. U., Thomsen, B., Møller P., in Proceedings of the June 1998 Vatican Symposium, "Astrophysical Research and Science Education", Castel Gandolfo, July, 1998, in press

Project title:
Ly‑( imaging of a z = 1.937 damped Ly‑( absorber galaxy

Names:

Johan U. Fynbo, Palle Møller & Bjarne Thomsen

Telescope: 
NOT

Periods: 

September 14 ‑ 21, 1998

The aim of this project was to detect or obtain firm lower bounds on the Ly‑( emission from a damped absorber galaxy that lies far from the background QSO, in this case Q0027+0103.

We obtained four nights of data for this project providing us with the following data:



Filter
exposure time
combined seeing






I

9900sec
0 eq \O()65



U

11000sec
0 eq \O()93



Narrow
52000sec
1 eq \O()03

The data have been reduced. We detect Ly‑( emission neither from the absorbing galaxy nor from galaxies in the field of Q0027+0103. This supports our hypothesis that damped absorber galaxies that are near the background QSO in physical space have stronger Ly‑( emission than intervening absorbers. A paper describing these results is in preparation.

Project title:
Resolving a long-standing controversy: Dust in Damped Lyman ( Absorbers

Names:

Kirsten Kraiberg Knudsen, Palle Møller, Johan U. Fynbo & Leif Hansen

Telescope: 
Danish 1.5m and NOT

Periods: 

October 14 ‑ 17, (NOT) and October 17 ‑ 27, (1.5m) 1998

The Damped Lyman ( Absorbers (DLAs) residing along line of sight to QSOs have column densities >1020 cm-2 equivalent to those of gaseous galaxies at z = 0. Previous studies have suggested presence of dust in DLAs. Understanding dust at high redshifts has a major impact on the "completeness corrections" for almost all samples of high redshift objects, and will therefore strongly impact our understanding of processes in the early universe.

Previous studies are based on spectroscopy for small samples of DLAs. We pursue a different approach: optical imaging (in B, V, and I) of all QSOs known to have DLAs. This sample will be compared with a sample of QSOs without intervening DLAs: If dust is present, QSOs with DLAs will be systematically redder. As the observed optical photons are rest‑frame UV, they are much more sensitive to even a little dust, if extinction laws similar to the local universe apply.

The status of the samples by primo April 1999:






QSOs with DLAs
Comparison sample






Total
:
130
140



No. observed
:
80
80



Photometry
:
80%
80%



Reduced
:
20%
20%

The first tentative results of this study, based on 1/5 of the sample, points towards a dust‑to‑gas ratio of 8% of the one of the Galaxy, consistent with zero to within two sigma.

The figure shows the B‑I colour excess versus the HI column density. Diamonds represent the QSOs with DLAs along line of sight, and the comparison QSOs are summarized in one point using the symbol star. Both the DLA sample and the comparison sample have an intrinsic scatter of 0.19 mag. The first tentative result gives a dust‑to‑gas ratio of 8% of that of the Galaxy.

Project title:
The enigmatic DLA galaxy S4/Q0151+048 at z = 1.93: Extended star formation or external ionization?

Names:

Palle Møller, Johan Fynbo & Stephen Warren

Telescope:

NOT

Periods:

October 17 ‑ 19, 1998

In our previous studies of this field with the NOT, we have identified a Damped Lyman ( (DLA) galaxy at a redshift of 1.93, one of only 3 such objects known to date. This object, named S4/Q0151+048, is different from the other two in being extended (5" x 3") and relatively bright.

In our previous studies we had concentrated on imaging and spectroscopy in Lyman ( narrow band, and had only seen hints as to the extended emission in broad band, something which was totally unexpected. During this run we aimed specifically at a broad band study and confirmed that the object is indeed extended in broad band, that it is uncommonly bright for such a high redshift object, and that it is extremely blue. We obtained high quality data as listed here:



Filter
exposure time
combined seeing






I

11750sec
0 eq \O()68



U

12500sec
0 eq \O()97



B

24300sec
0 eq \O()85

The data are fully reduced, and a paper is in progress. The problem is currently mostly in interpreting the data, as we need rather exotic ideas to account for the emission. The object is likely related to high redshift radio galaxies which show similar morphologies. For an image of the field in narrow-band Lyman (, see: astro‑ph/9812434 (MNRAS in press).

Project title:
Arclets in EIS clusters

Names:

L. Hansen, H.E. Jørgensen, L. Fogh Olsen & H.U. Nørgaard‑Nielsen

Telescope: 
Danish 1.5m

Periods: 

October 11 ‑ 17, 1998

Using the 3.5m New Technology Telescope, ESO has conducted a large survey of four areas of the sky in preparation for observations with the Very Large Telescope (VLT). The primary goal was to establish a candidate list of distant galaxy clusters in the redshift interval z = 0.3 - 0.9. The observations were made in the visual (V) and near-IR (I) bands. The method used is to look for a galaxy density enhancement at certain points of the survey area and with a size corresponding to known galaxy clusters at various redshifts. This will lead to detection of random positive galaxy density fluctuations together with the real clusters, and it is not a priori obvious how many of the candidates are true, gravitationally bound galaxy clusters.

After candidate identification, there is a large task in verifying which are the gravitationally bound systems. In principle this can be done by spectroscopy with the VLT, but this would require excessive amounts of VLT time. Photometric CCD observations should therefore first be conducted in order to determine accurate colour indices for the candidates, and to look for distorted images ('arclets') produced by gravitational lensing of background galaxies by the real galaxy clusters.

The observations conducted here are part of a large cluster verification project conducted in collaboration with teams at ESO, Trieste, and the Max-Planck-Institute in Munich. Four cluster candidate fields in the expected redshift interval 0.4 - 0.6 were observed for 4 hours in V and 2 hours in I. These data go far deeper than previous observations with the Danish 1.5m telescope, e.g. reaching an accuracy of 0.1 mag for galaxies at V = 24.5 and a limiting magnitude around 25.5. All four candidates were confirmed as real clusters and are now included in observing proposals for the VLT. These results also confirm that the Danish 1.5m telescope is an efficient workhorse in galaxy cluster surveys of the kind described here.

Project title:
Galaxy redshifts from three‑colour photometry and spectroscopy for a selected sample of distant X‑ray clusters of galaxies.

Names:

Allan Hornstrup et al.

Telescope: 
Danish 1.5 m

Periods: 

February 16 - 25 and August 14 - 20, 1998

In 1998, the optical identification of all the serendipitously detected extended X‑ray sources from the ROSAT PSPC pointed observations was finished. The Danish 1.5m telescope was well suited for this purpose, as over 90 % of the sources were indeed identified as clusters. A few interesting objects without obvious optical counterparts still await identification with larger telescopes.

In 1998, the catalog of 203 clusters was published. The redshifts have been determined on a photometric basis, and spectra for subsequent redshift determination exist for most of the brightest couple of galaxies of each of the nearby clusters. Further, the implication for the Lx evolution and cluster radii has been examined on the cluster sample. We have also submitted a paper in which we have examined the richnesses of the more distant clusters and found that they tend to be less rich than nearby clusters. This suggests an evolution effect, where the clusters accrete at times z < 0.7. This finding will be followed by a more extensive study of the morphology of the galaxies in the clusters at z about 0.6, and by studying a similar sample at lower redshifts (where a larger field and deeper images are needed to ensure that the background is correctly taken into account).

The 160 square degree catalog is unique, also compared to similar studies of serendipitously detected X-ray sources, because this is the only survey with a sufficient number of clusters with Lx > 3x1044 erg/s and 0.45 < z < 0.8 to perform studies of cluster properties (e.g. temperature function) in the redshift range where they are expected to evolve.

Project title:
Bo Milvang‑Jensen, Inger Jørgensen & Jens Hjorth

Names:

Galaxy evolution during half the age of the Universe

Telescope: 
Danish 1.5m

Periods: 

October 23 ‑ 30, 1998

Studies of nearby elliptical galaxies during the last 10 years have revealed a number of remarkable properties of this class of galaxies, including


(1)
E galaxies follow the Fundamental Plane relation with low scatter; and


(2)
The magnesium to iron ratio is different from solar and increases with the velocity dispersion (or the mass) of the galaxy.

Many theories have been put forward to explain the properties of nearby elliptical galaxies. However, it is not possible from data from nearby galaxies alone to determine which of the theories that are the right ones; there are simply to many free parameters. An obvious way to get further constraints on the theories is to observe galaxies at increasingly higher redshift. These galaxies will be seen at increasingly earlier epochs, and thus offer a very direct view of galaxy evolution. We are undertaking such a study using the VLT for the spectroscopy, the HST for the surface photometry, and the Danish 1.5m for photometry which can provide an accurate calibration of the HST photometry and provide colours over a large field of view.

The analysis of the October 1998 1.5m data is in progress. The data are not optimal because of technical problems (only half of the CCD working due to an intermittent cabling failure).

Nearby Galaxies, including the Milky Way
Detailed investigations of nearby galaxies are needed to clarify the structure and evolution of the more distant galaxies in the Universe. The Milky Way and the Magellanic Clouds serve as valuable prototypes, because stellar ages and the precise sites of the nucleosynthesis of chemical elements can be investigated with a precision and degree of detail not achievable in distant galaxies.

Project title:
Young Globular Clusters in Spiral Galaxies

Names:

Søren Larsen

Telescope: 
Danish 1.5m

Periods: 

February 25 - March 6, 1998

The goal of this project is to understand why some galaxies are able to form young globular cluster‑like objects at the current epoch why others are not. With the observations in February 1998 at the 1.54m. telescope we now have data for 21 nearby late‑type galaxies which have been searched for populations of such "Young Massive Clusters" (YMCs).

About one quarter of the galaxies in the sample contain rich populations of YMCs, and earlier claims in the literature that the number of YMCs in a galaxy is correlated with Hubble type are not confirmed by our study. However, we do see a correlation with other properties of the host galaxies, notably the surface brightness and the Far Infrared luminosity, and within individual galaxies we find a correlation between radial H( surface brightness profiles and the number of clusters per radial bin. Altogether, this study is beginning to provide, for the first time, a more quantitative link between global properties of galaxies and their populations of massive star clusters.

A particularly striking cluster in the galaxy NGC 6946 is shown in the figure (NOT observation).

Project title:
The relation(s) between age and metallicity in the LMC

Name:

B. Nordström, J. Andersen, M. & E. Kontizas & A. Dapergolas (Athens)

Telescope:

Danish 1.5m

Period:

December 14 - 20, 1998

The Magellanic Clouds are the first stepping stone in carrying our knowledge of the details of galactic chemical evolution into the extra​galactic domain. Yet, despite intensive studies, their star formation history and whether, like in the Milky Way, it results in a non-unique age-metallicity relation, is still poorly known. The aim of this pilot project is to investigate this question by detailed (u)vby( photometry of a selected subsample of the numerous small, loose clusters in the LMC, the "classical" populous clusters presenting too severe crowding problems for the 1.5m telescope it its current state.

The observing run was very successful, and clusters of a wide variety have been observed. Data reduction is under way, and if the vby results are sufficiently promising, time to obtain ( observations will be applied at the ESO NTT/SUSI 2.

Project title:
Photometry of B‑type stars in the Magellanic System

Names:

Francis Keenan et al. (Belfast)

Telescope: 
Danish 1.5m

Periods: 

December 20 ‑ 28, 1998

Our observing time was devoted to obtaining ubvy photometry of B‑type stars in associations within the Magellanic System, i.e. the Small and Large Magellanic Clouds (SMC, LMC), and the Bridge which links the two. The aim of the work was to identify stars suitable for follow-up intermediate and high resolution spectroscopy, and also to estimate their effective temperatures. Spectra of these stars, in conjunction with the temperature estimates, will permit a search for abundance variations within the SMC and LMC, as well as providing information on the origin of the Bridge.

As with our previous observing run, this project was seriously compromised by the lack of the new 90mm diameter ubvy filter set. In addition, the weather was relatively poor during the observing run. However some useful data were obtained for two associations in the SMC and LMC, respectively, for which reduction is currently under way.

Stellar Structure and Evolution
The theory of stellar evolution underlies much of modern astrophysics, from the estimation of ages of stars and eventually the Universe itself to the origin of that large majority of the chemical elements that have been synthesized since the Big Bang. many important features of stellar evolution models are inaccessible to direct observation. It is therefore important to confront theoretical predictions of observable properties with good data for real stars.

Project title:
The ages of globular clusters and the age of the Universe

Names:

Frank Grundahl & Michael I. Andersen

Telescope: 
NOT

Periods: 

June 16 ‑ 20, 1998

We have a large ongoing program at the Nordic Optical Telescope and the Danish 1.54m telescope at ESO, La Silla, to improve age determinations for the oldest known stars in the Milky Way using deep and very accurate Strömgren photometry. Using the world class imaging capabilities of the NOT we have obtained excellent data for one of the oldest globular clusters, M92, which will allow us to estimate its age to an accuracy of 1 billion years. For the first time, such a comparison will not depend on an accurate knowledge of the distance to the cluster, which to date has been the most serious observational problem for estimating globular cluster ages. The age of this cluster will also provide a firm lower limit on the age of the Universe.

Project title:
Photometry of hot stars in globular clusters

Names:

Francis Keenan et al. (Belfast)

Telescope: 
Danish 1.5m

Periods: 

June 21 ‑ July 2, 1998

Our aim was to obtain ubvy photometry of several globular clusters with different metallicities, to identify hot horizontal branch (HB) and post‑Asymptotic Giant Branch (PAGB) stars, and also estimate their effective temperatures. Follow-up intermediate resolution spectroscopy of these stars with AAT/2dF will allow stellar surface gravities and hence masses to be determined, which may be used as templates for investigations of field HB/PAGB stars. In addition, high resolution spectroscopy with AAT/UCLES and GEMINI will allow the determination of the PAGB evolutionary status and chemical composition as a function of both current mass and initial metallicity. These will permit field PAGB stars to be reliably identified, and their initial metallicities to be inferred. 

The success of the programme was seriously compromised by the fact that the new 90 mm diameter ubvy filter set used for the project was found to exhibit severe ghosting. Hence we had to employ the old filter set, giving only an 6' x 6' field of view. In addition, the weather was poor during the observing run. As a result, only very partial coverage (< 10%) of two bright, extended globular clusters (M 4 and 47 Tuc) was obtained. These data are currently being reduced. 

Project title:
RR Lyrae and SX Phoenicis stars in ( Cen

Names:

M.I. Andersen, Jørgen Otzen Petersen, Lars Freyhammer & Michael Quaade

Telescope: 
Danish 1.5m.

Periods: 

June 5 ‑ 20, 1998 (first half of the nights)

Our goal was to obtain B, V and I photometry of ( Centauri in order to: (1): search for short period multi‑mode pulsators, (2): use period ratios from their lightcurves for testing evolution models and (3): look for changes in RR Lyr lightcurves by comparing them with old data. During 3 nights we could observe ( Cen continuously, getting complete time series. We expect that we can use the data in the search of new variables, except in the cluster core, and identify oscillation modes for some of the known multi‑mode variables discovered in a previous observing run.

Unfortunately, 50% of the observing time was lost due to bad weather, and in the remaining time, seeing was 1.3‑2.3". Basic reductions have been performed on the images. We are currently focusing our efforts on improving our reduction methods, with the purpose of obtaining safe mode identification for many more variables by combining our previous and new data. This will allow us to cover different stages of stellar evolution.

Project title:
Variable stars in open clusters

Names:

Torben Arentoft & Chris Sterken

Telescope: 
Danish 1.5m.

Periods: 

June 5 ‑ 20, 1998 (last half of the nights)

We have observed the open cluster NGC 6231. This cluster contains 6 known ( Cephei stars and a few poorly-known ( Scuti stars. Both types are short period multi‑mode pulsators. The ( Scuti stars are somewhat fainter than the ( Cephei stars and therefore poorly observed. We have used longer exposure times than allowed by the brightest stars in the cluster in order to investigate the pulsational spectrum for the known ( Scuti stars and to search for new ones. We have thus observed the cluster with emphasis on the fainter stars, something that has not been done before.

With the obtained data we will be able to detect new variable stars in the cluster, and to determine the pulsational periods for the known and new variable stars. Status of the data are that the basic reductions are in full progress.

Project title:
Broadband CCD UBV photometry of Blue Horizontal Branch Field Stars in the Galactic Halo

Names:

P. Rex Christensen, J. Sommer‑Larsen, Chris Flynn & Tim Beers

Telescope: 
Danish 1.5m

Periods: 

September 30 ‑ October 5, 1998

The scientific aims of the observations actually conducted are two‑fold: (1) To study the kinematics of the Galactic halo using blue horizontal branch field (BHBF) stars to gain insight about the formation history of the Galaxy and (2) To study low surface brightness (LSB) galaxies in order to obtain information about the structure of the cores of dark matter halos of such galaxies ‑ LSB galaxies are thought to be dark matter dominated even in their inner parts, and hence potentially unique objects for such studies.

UBV photometry of about 200 potential BHBF stars and BI imaging of 5 LSB was obtained during the five nights. The data are of good quality and in the process of being reduced. The resulting data will be combined with kinematic data on the same objects already obtained with other telescopes.

Project title:
Strömgren photometry of extremely metal‑poor stars

Names:

P.E. Nissen, J. Andersen, T. Beers, B. Nordström, S. Rossi & W.J. Schuster

Telescope: 
Danish 1.5m

Periods: 

October 5 ‑ 11, 1998

The scientific aim of the project is to determine accurate values of basic parameters such as effective temperature, absolute magnitude, age, reddening and distance for about 300 very metal‑poor stars selected from the HK survey of Beers et al. Together with information about the chemical composition of the stars to be obtained from high resolution spectra observed with the ESO VLT UVES spectrograph, the data will be used to study the nucleosynthesis of the elements in the Big Bang phase of the Universe and in the early Galaxy.

CCD uvby photometry was obtained for about 50 stars on four clear nights in the above mentioned observing period. Great care was taken to ensure accurate transformation to the standard Strömgren uvby system by observing many standard stars. Reduction of the data is ongoing and the observations will be continued in 1999.

Project title:
Mode excitation in rapidly oscillating Ap stars

Names:

S. Frandsen, M.R. Knudsen & T.H. Dall

Telescope: 
Danish 1.5m

Periods: 

November 29 ‑ December 14, 1998

The idea of this project is to use series of spectral diagnostics to probe the nature of a small set of short period p modes in the roAp star HR 1217. This star has been extensively studied photometrically by Don Kurtz (Ann. Rev. Astron. & Astrophys. 28, 607).

The observations were carried out as a multisite campaign involving La Silla, Sutherland in South Africa and Mount Stromlo in Australia. A long series of Echelle spectra of high quality was obtained with the DFOSC (and similar data from other sites covering a shorter spectral range).

The data are being processed. The first operation is to convert the images to 1D spectra. Then radial velocities will be determined by measuring the shift of the H( line relative to atmospheric lines. The equivalent width of H( will also be measured. The dataset we have is very large and should permit progress to be made on the understanding of the roAp stars.

Project title:
The STACC 1998 Campaign on the ( Scuti star BN Cnc

Names:

S. Frandsen

Telescope: 
NOT

Periods: 

February 11‑18, 1998

Near-continuous photometric observations of ( Scuti stars serve to characterize their pulsational mode spectrum as well as possible. A large campaign was conducted on the ( Scuti star BN Cnc, involving photometry from 10 sites and spectral observations from 6 sites. Five large (2‑3 mmag) amplitude pulsation modes are known in this star, but we expect to detect a few more modes with amplitudes below 1 mmag.

NOT observations with ALFOSC in echelle mode were made by T.H. Dall as part of his Ph.D thesis. The weather was generally poor (El Niño) and the fraction of clear nights as low as 30 %. The spectral data will be used to generate time series of the equivalent width (EQW) of the Balmer and possibly other strong lines, and of the radial velocity of the star. The ratio of the amplitude of the EQW and of the photometry is a good estimator of the angular part of the eigen​function, allowing to measure the mean density and other parameters of the star with high precision.

The echelle reductions have been done, and we expect soon to have pulsational spectra based on EQW time series generated from the NOT data. We have in addition received spectra from Japan, India and Germany, but only the spectra from India have been converted in to power spectra. These EQW power spectra are still of poor quality due to the small extent of the data sets, but they do show a signal at the expected position. We plan to present our first results at an IAU Colloquium in Budapest in August 1999.

The photometric amplitude spectrum based on data from Jan‑Mar 1998 from seven observatories.

Project title:
Pushing the limits of photometric accuracy

Names:

Hans Kjeldsen, Søren Frandsen, Tim Bedding, Thomas Dall & Michael Viskum

Telescope: 
Danish 15m

Periods: 

August 04 - 14, 1998

The photometric accuracy that can be achieved from ground is severely limited by fluctuations in the star light caused by scintillation in the Earth's atmosphere. Measurements of single bright stars cannot be done better than about 0.1% per minute of integration. 

The aim of this project was to understand all possible limits to CCD photometry on very bright and defocused stars, both in terms of atmospheric effects, analysis techniques and calibration options. We want to describe and measure long‑term correlations (minutes, hours) between "pupil‑contrast" and intensity variability ‑ as suggested by Dravins et al. (1997) and to understand the errors arising from incomplete flat field corrections (due to scattered light and spectral sensitivity variations from pixel‑to‑pixel). The results will be used in the preparations for the MONS satellite.

The observations were carried out successfully, and data analysis is underway.


Forskningen i 1998 ved

Research in 1998 at the

Carlsberg Automatic Meridian Circle

The Carlsberg Automatic Meridian Circle (CAMC) is operated jointly since 1984 at the Roque de Los Muchachos Observatory on La Palma, Canary Islands, Spain, by Copenhagen University Observatory, Denmark, Royal Greenwich Obervatory, United Kingdom, and Real Instituto y Observatorio de la Armada en San Fernando, Spain. Operational costs are covered by the partners on a 40:40:20% basis; project travel for the Danish participation is provided by IJAF.

Technical Developments in 1998
Automatic observing routines
Fully automatic observations with the CAMC were started in 1997, monitored via the Internet from the home bases of the three collaborating institutions listed above (CUO, RGO, ROA). The system has been in routine operation throughout 1998 and has performed very well. As nobody is present at the telescope, decisions on closing or opening are made automatically, using rain detectors and bright light sensors. Under an agreement with ING, Site Services personnel make weekly checks on the plant and infrastructure of the building, and emergency travel to La Palma from CUO for major fault repair has been needed on only a couple of occasions.

CCD camera
As foreshadowed in the 1997 report, the old slit micrometer was replaced by a commercial CCD camera in June 1998, and test observations for a new survey-type project were initiated. Here, the camera operates in draft-scan mode, where images are exposed and read out continuously in sync withe the daily motion of the stars relative to the stationary telescope. Software has been developed to read out the large CCD files, convert stellar images detected on them to X,Y coordinates, and transforming these to right ascension and declination using reference stars from the TYCHO catalogue. In this way, a reference grid is established which contains all stars to magnitude 15-16 and is directly tied in to the HIPPARCOS-TYCHO system. This experience showed that the commercial CCD camera did not meet the requirements for the survey project, and it was decided to build a new camera, based on the standard IJAF CCD cameras and containing a larger CCD. This camera was completed at the end of the year and was shipped to La Palma in early 1999.

Scientific Results in 1998
Carlsberg Meridian Catalogue No. 9, the first of these catalogues to appear on CD-ROM, was released in early 1998. It presents new observations from the period August 1992 through December 1993 as well as all the positions and proper motions published previously in the series. Overall, it contains 141,593 positions, 117,559 proper motions, and 138,603 magnitudes for stars north of declination ‑40 deg, as well as 19,769 positions and magnitudes of 97 Solar System objects, all referred to the new International Reference System. The mean error of a catalogue position is 0 eq \O(",.)09 for the early catalogues, decreasing to 0 eq \O(",.)06 for the later ones.

The vast majority of the observing programmes conducted with the old (slit) micrometer were completed before the change to the CCD micrometer. These observations are now being assembled into Carlsberg Meridian Catalogue No. 11, which is being prepared for publication as the last in the series of annual catalogues from the CAMC. This catalogue contains positions and proper motions for 39,969 stars as well as 6,261 observations of the outer planets and a number of minor planets, obtained during the period March 1995 through May 1998.
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IJAF Tekniske Rapporter 1998

IJAF Technical Reports 1998

Tehnical design, construction, or test activities at IJAF are documented in papers listed in the previous section, or in the IJAF Technical Reports. In 1998 the following Report was issued:

Report No.
Title and author(s)


6

The ALFOSC Camera, Pre‑commissioning Characterization of CCD and Cryostat (CCD: W19‑(0,0).




by Anton N. Sørensen, March 1998




(see also http://www.astro.ku.dk/~ijaf/ccd/alfosc_cam.ps.Z)


Papers in 1998 by non-IJAF staff describing instrumental developments with IJAF financial or material support include:

Aspin, C.: 1998, "Future Instrumentation for the Nordic Optical Telescope", in Optical Detectors for Astronomy, eds. J.W. Beletic & P. Amico, Kluwer, Dordrecht, p. 55-56

Bauer, F., de Kat, J. (for the EROS collaboration): 1998, "The Two EROS 4Kx8K CCD Mosaic Cameras", in Optical Detectors for Astronomy, eds. J.W. Beletic & P. Amico, Kluwer, Dordrecht, p. 191-202


Observationsskema for det danske 1.5m teleskop i 1998

Observing Schedule for the Danish 1.5m Telescope in 1998

Dates, from

noon to noon

Observer(s)
Programme
Instrument


06.01
-
07.01
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

05.02
-
15.02
H. Jønch-Sørensen et al.
uvby( photometry of young open clusters in Carina
DFOSC

15.02
-
16.02
ESO 2.2m team
Test and reserved


16.02
-
20.02
A. Hornstrup et al.
Galaxy redshifts in distant X-ray clusters of galaxies
DFOSC

20.02
-
21.02
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

21.02
-
25.02
A. Hornstrup et al.
Galaxy redshifts in distant X-ray clusters of galaxies
DFOSC

25.02
-
27.02
S. Larsen et al.
Globular and young massive clusters in spiral galaxies
DFOSC

27.02
-
28.02
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

28.02
-
06.03
S. Larsen et al.
Globular and young massive clusters in spiral galaxies
DFOSC

06.03
-
07.03
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

05.04
-
05.05
DK and ESO technical staff
Dome and building improvement project


04.06
-
05.06
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

05.06
-
20.06
M.I. Andersen et al.
RR Lyr and SX Phe stars in ( Cen (first half of night)
DFOSC

05.06
-
20.06
T. Arentoft et al.
( Cep stars in open clusters (second half of night)
DFOSC

20.06
-
21.06
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

21.06
-
02.07
F.P. Keenan et al.
Four colour photometry of globular clusters
DFOSC

02.07
-
03.07
M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC

02.08
-
04.08
ESO staff
Test and reserved


04.08
-
14.08
H. Kjeldsen et al.
Pushing the limits of photometric accuracy
DFOSC

14.08
-
20.08
A. Hornstrup et al.
Galaxy redshifts from phot. and MOS in X-ray clusters
DFOSC

20.08
-
01.09
M. Linden-Vørnle et al.
Optical and spectroscopic ident. of IRAS QSO candidates
DFOSC

30.09
-
06.10
P. Nissen et al.
uvby photometry of very metal-poor and BHB stars
DFOSC

06.10
-
11.10
P. Rex Christensen et al.
UBV photometry of very metal-poor and BHB stars
DFOSC

11.10
-
17.10
L. Hansen et al.
Arclets in EIS clusters
DFOSC

17.10
-
27.10
K. Kraiberg Knudsen
Dust at high redshift: Resolving a long-standing controv.
DFOSC





(23-27.10: First half of night)
23.10
-
30.10
B. Milvang-Jensen et al.
Galaxy evolution during half the age of the Universe
DFOSC





(23-27.10: Last half of night)
29.11
-
14.12
S. Frandsen et al. 
Mode excitation in rapidly oscillating A stars
DFOSC

14.12
-
20.12
B. Nordström et al.
The relation(s) between age and metallicity in the LMC
DFOSC

20.12
-
28.12
F.P. Keenan et al.
Four-colour photometry of the Magellanic System
DFOSC

(12 x 2 hours)

I. Burud et al.
Photometric monitoring of gravitationally lensed QSOs
DFOSC




(On Oct 6, 13, 20, 27 and Dec 5, 12, 19, 26, 1998) 

(4 x 3 hours)

M. Spiro et al.
Photometric follow-up of SNe discovered with EROS II
DFOSC




(On Dec 5, 12, 19, 26, 1998)



Danske observationsprojekter ved NOT i 1998

Danish Observing Projects at the NOT in 1998

All proposals for observing time at the NOT are reviewed for scientific merit by the NOT Observing Programmes Committee, appointed by Council. Typically, demand exceeds the available time by a factor of approximately 3. The approved Danish programmes in 1998 are listed below.


Dates, from

noon to noon

Observer(s)
Programme
Instrument


11.02
-
18.02
S. Frandsen
Asteroseismology in the ( Scu star DN Cnc
ALFOSC

24.03
-
01.04
J.P. Fynbo
Ly( imaging of a damped absorber at z = 1.9346
HiRAC

21.04
-
22.04
H. Pedersen
(-ray burst counterpart light curves and source environment
ALFOSC

30.04
-
09.05
H. Kjeldsen
Confirmation of solar-like oscillations in ( Bootis
ALFOSC

23.05
-
24.05
J. Hjorth
Time delays of gravitationally lensed quasars
ALFOSC

31.05
-
31.05
H. Pedersen
(-ray burst counterpart light curves and source environment
StanCam

16.06
-
20.06
F. Grundahl
Ages of globulars, and the age of the Universe
HiRAC

29.06
-
30.06
H. Pedersen
(-ray burst counterpart light curves and source environment
ALFOSC

19.07
-
20.07
H. Pedersen
(-ray burst counterpart light curves and source environment
ALFOSC

14.09
-
21.09
J.P. Fynbo
Ly( imaging of a z = 1.937 damped Ly( absorber
HiRAC

24.09
-
25.09
H. Pedersen
(-ray burst counterpart light curves and source environment
HiRAC

14.10
-
17.10
K. Kraiberg Knudsen
Dust at high redshift: Resolving a long-standing controversy
ALFOSC

17.10
-
19.10
P. Møller
The enigmatic DLA galaxy S4/Q0151+048 at z = 1.93
ALFOSC

20.12
-
21.12
H. Pedersen
(-ray burst counterpart light curves and source environment
ALFOSC



Oversigtsregnskab for 1998

Summary of Accounts for 1998


Analysetal efter ny K.U. kontoplan
Standardsegmenter:
Sted:   5031 00.      Projekt:   55235       Formål:   000 (undt. løn).

Analysegruppe, budgetpost og underposter
Budget 1998
Forbrug 1998
Analyse
8000+   Finansielle transaktioner, overførsler mm.

Overførsler fra SNF1

2.562.400
2.562.400
8000


Overført fra foregående år
414.231
414.231


Totalbevilling 


2.976.631
2.976.631

Administrationsbidrag til KU
   427.074
   427.074
8001


Nettobeløb til disposition
2.549.555
2.549.555
8100+   Lønudgifter ialt

1.250.000
1.380.883

8110+:
ATAP løn:
J. Klougart2
460.000
542.647
8111






P. Nørregaard
380.000
422.642
8112






ATAP medhjælp: A.N. Sørensen
110.000
 114.783
8113


8120+:
VIP løn:
Ph.D. stipendiat: S.S. Larsen
300.000
300.812
8121






VIP medhjælp (M.I. Andersen)
0
0
8122


8130+:
TAP løn:
TAP medhjælp, TBD
0
0
8131


8140+:
Studentermedhjælp
0
0
8141

8200+   Observationsrejser ialt3
300.000
239.185

820x+:
Rejser til La Silla; Bev.nr. xx = 01-29
130.000
 130.258
820x




 (Rejser sidste år: 31-39; næste år: 41-49)


825x+:
Rejser til NOT; Bev.nr. xx = 51-89
60.000
9.547
825x





(Rejser sidste år: 71-79; næste år: 81-89)


8290+:
CAMC projektrejser
110.000
99.379




Observationsrejser

14.658
8291





Tekniske rejser

60.107
8292





Møderejser (Management Comm. etc.)

24.614
8293

8300+   Teknisk/administrative projektrejser ialt
140.000
136.097

830x+:
Tekniske rejser til Chile og NOT (drift, vedligehold)
120.000
119.042
830x




Løbenr. x = 01-19


832x+:
Projektrejser til Chile og NOT (spec. projekter)
10.000
0
832x




Løbenr. x = 21-39


834x+:
Tekniske samarbejds- og møderejser (ESO mm.)
10.000
17.055
834x




Løbenr. x = 41-59


836x+:
IAU møderejser (løbe nr. x = 61, 62, ...)
0
0
836x


838x+:
EAS møderejser (løbe nr. x = 81, 82, ...)
0

838x


839x+:
Gæster (løbe nr. x = 91, 92, ...)

0
839x

8400+   Driftsudgifter ialt

250.000
215.878

8401:
Driftstilskud til ESO, 1.5-m teleskop
140.000
135.999
8401


8410+:
Driftsudgifter på La Silla
10.000
62.420




Elektricitet, vand

162
8411





Forsendelser

28.486
8412





Telefon, fax

259
8413





Materialer leveret af ESO

33.513
8414


8420+:
IJAF Driftsudgifter i øvrigt
80.000
15.679




Materialer til drift og vedligehold

 13.068
8421





Reparationer mv.

1.235
8422





Forsendelser


8423





Kursusafgifter


8424





Publikationer, annoncer

400
8425





Mødeudgifter, repræsentation

976
8426


8450+:
Driftsudgifter vedr. IAU (porto mm.)
20.000
1.780
8451

8500+    Anskaffelser til instrumentprojekter ialt
500.000
509.383

8510+:
Generel CCD udvikling





CCD anskaffelser
0
1.729
8511





CCD tynding
0
39
8512





CCD testfaciliteter
0
4.800
8513





Udviklingsudstyr, CCD + IR controllere
20.000
3.058
8514


8520+:
1.5-m opgraderingsprogram; E.K.J. kontrakt mv.
150.000
149.586
8521





Kontrakt vedr. kuppel 
350.000
350.171
8522


8540+:
HiRAC II, adaptivt kamera til NOT
0





Komponenter
0
0
8541


8550+:
TBD


0

8551

8600+    Brugerkontakt mv. ialt
65.000
63.125

860x+:
Afholdelse af årligt astronomi-møde
30.000
26.436
86xx




Løbe nr. xx = 01-50 er individuelle bevillings nr.


8660:
Dansk bidrag til Astronomy & Astrophysics
30.000
33.095
8660


8670:
Årsrapport, Newsletter
0

8670


8680:
Udgifter til styregruppens møder
5.000
3.593
8680

8000+
Totalforbrug på bevillingen (excl. KU adm. bidrag)
2.505.000
2.544.551
8000+



Overskud, overføres til næste år
44.556
5.004






