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Executive Summary

The rapid development and increasing integration of European astrononmgsegjuedefinition of
the future role of the Nordic Optical Telescope (NOT) within tuatext. A merger of the major
night-time telescopes on La Palma, called the Common Northern\v@tmsgr (CNO), has been
identified as the most scientifically powerful and cost-effectnodel for the future. Based on the
conclusions of wide community consultations (see Annexes), this repomarises the priorities
and strategy for NOT in the period of transition. The recommendatiolugle strong specialisation
on a few fields in which Nordic astronomy can be particularly comneetvith NOT; focus on a
single set of permanently mounted instruments; increased flgxiiniloperations; and a series of
proactive initiatives to realise the benefits of the CNO as early as possible

Background

The Nordic Optical Telescope (NOT) was founded as a general-puxoodes observing facility
in 1984. Since then, the scientific profile of Nordic astronomy and th@eion from powerful
international facilities have changed dramatically. The role @T Mnust be redefined accordingly:
A sharper scientific profile within the context od European astronmmyeeded, focused on
innovative science where world-class impact can be made. The@mibitel must be higher, new
frontiers must be opened, the instrumentation be renovated, and operations made maotte efficie

Vision and Strategy for the Future

For compelling scientific and operational reasons, the most powadut@st-effective future for
NOT is an integrated partnership with the British 4.2m Williaerddhel Telescope (WHT) and
2.5m Isaac Newton Telescope (INT), the Italian 3.5m Telescopiocohlei Galileo (TNG), and
eventually also with the Spanish 11m Gran Telescopio Canarias (@T®)cated on La Palma.
This new European facility, known provisionally as tdemmon Northern Observatory (CNO),
will be equipped with a coordinated suite of instruments, be operatediagle, efficient unit, and
be open to new partners as appropriate in each case. It will alsa kéy role in the training of the
next generation of young European astronomers.

The fully-fledged CNO is our vision for the long-term future of N@Twas strongly endorsed by
the international evaluation of NOT in 2006. To make it a reality, abeumf scientific, technical,

administrative, financial, and psychological barriers must be overcandkit will take time and

effort to reap all the benefits. Our strategy is to definerapetitive role for NOT in cutting-edge
Nordic astronomy that will last well into the CNO era and, buildnghis lead, work proactively
towards the realization of the full CNO as our strategic objective.

Recommendations

The scientific success of NOT in recent years is basdg aacess to the northern hemisphere and
its unique datasets, such as the Sloan Survey and VLA radio (nammnod image quality(iii)
instruments tailored to the scientific needs of the community(iahéflexible operations enabling
science-driven scheduling for projects of high scientific meripdrallel, NOT has become a very
successful tool in training young Nordic researchers, a need iylegtither ESO nor ESA. These
strengths must be preserved and further developed on the way into the CNO era.



What Must | mprove

In the future, NOT must focus more sharply on the highest-impact dNscance and not attempt
to satisfy all needs. An integrated view of its operation musalen, from the way observing time
is distributed and observations scheduled to the suite of instrumentspatidepdata processing
tools offered. A new approach to instrumentation must be taken: Instrpnogedts must be based
on a strong science case and end-to-end design, be backed by adequate, fieengical, and
human resources, and be completed on schedule and budget or face aancelia#id hoc use of
NOT in training courses must be replaced by a systematic, codli@ad cost-effective approach,
and NOT Research Students should receive more effective scientgport. Each of these is
discussed in the following.

Time allocation

The allocation of observing time at NOT is based strictly on paeew, as reflected in the large
fluctuations in national time shares from semester to seméstanked above the cutoff grade,
projects are assigned the time requested unless it was tadculeongly. Yet, typical observing
runs remain short, 3-5 nights. While never formally imposed, thissgiaging’ may discourage
very ambitious proposals and impede the completion of large projects on a competitkgesche

Future Calls for Proposals should explicitly invite both large, medium-size, and small proposals.
Pooling of related and synergistic projects by consortia should be agedurFor proposals by
senior researchers, the peer review should emphasise theireitactt (publications, citations), but
for young researchers, innovation should be given high priority if the project is feasible.

Scheduling

The fraction of service observing time should be increased to optsu®ss on transient and
other variable sources and to improve scientific efficiency, eslhean the winter season. For the
service mode to become fully effective, the instrumentation shouldrbméd to a competitive
subset that can be mounted permanently (see below). The rapid regptvassiént events should
be further improved and perhaps automated. A considerable initial development effpuiredire

Costed options for the gradual introduction of this new style of operatrenseing prepared, and
first steps towards its implementation should be taken as soon as possible.

I nstrumentation

Certain improvements of the instrumentation should be made with imimediact: The obsolete
CCD in StanCam should be replaced by a modern device with lagtgbrHigher UV sensitivity,

and low fringing in the red. MOSCA can then be decommissioned. AasiQCD is needed for
ALFOSC to alleviate the fringing problems in the red. Modern, dastrollers should be installed
everywhere, and the choice must made before the end of 2007.

The use of NOTCam is now impeded by a lack of pipeline reductionaeft\Buch software and
associated calibration routines should be implemented for all acsitraments as soon as possible,
drawing on the experience and active involvement of experts in the user community.

Wide-field telescopes with large CCD arrays have become apwahin the 15 years since the
focal reducer FRED was conceived, and the community reports indiztéhere is now little
interest in the type of imaging that FRED can offer. Mounting BREthe main focus would also
counteract the primary strategy of achieving maximum flexybibf response in the future.
Accordingly, but regrettably, the FRED project should now be abandoned.



Polarimetric imaging and spectroscopy are gaining increasimgprience. A Wedged Double
Wollaston device in ALFOSC would provide this in a convenient manner, aed &alcite plate in
FAPOL would increase efficiency. A tradeoff study between tbhpsens should be commissioned
from the interested community, and action taken accordingly.

There is a demonstrated, continuing need for a stable high-resolutioal gpiectrograph that can
be deployed in a flexible manner regardless of what instrumembusited at the main focus. This
need is filled by FIES, perhaps with another CCD to minimiseifriqi@h the red. A polarimetric
option for magnetic field measurements with FIES is desiraildeshould be investigated; SOFIN
can be decommissioned when FIES can take over.

Many projects in cosmology or extragalactic science requmal&neous imaging and polarimetry
with good image quality in a moderate field over the wavelengtterd@g nm - 2 microns, as well
as high-efficiency low-resolution spectroscopy. Desirable optionadeabptical imaging with the
highest possible spatial resolution, high time resolution, and high-qpaldyimetric capabilities.
An efficient standby successor to ALFOSC could fill these needs and should be stuted furt

Management of Instrument Projects

Projects for new instrumentation should be preceded by a Call for Rlepbdke proposing teams
must present a compelling science case, backed by a proven traok @ed demonstrate the
efficiency and feasibility of the chosen technical approach dsasel commitment to provide the
necessary scientific and technical skills, manpower, and funding tpletanthe project in a timely

manner. Calibration devices, calibration plans, and pipeline reductionasefsitould be included,

so the resulting data will enter seamlessly into future Mit®Izservatory. An appropriate amount
of guaranteed observing time should be awarded in return for theségtons; failure to meet

agreed targets should result in loss of that reward and/or cancellation of the projec

Education

Since 2003, an annual undergraduate course in observational astrophysscgtzl® University
includes an observing period at NOT. Courses at the PhD level arataated at NOT in 2003 and
2006 and in remote mode from Moléetai Observatory, Lithuania, in 2002 and 20@&haNorFA
support. Following the success of these initiatives, similar Dasosinses at both undergraduate
and PhD levels will start from 2007, and plans are under way also in Norway.

This level of activity requires a more systematic approachnihtamust be formally defined as
part of NOT’s activities and an appropriate amount of observingriserved for it. Competitive
proposals to use this resource in a cost-effective Nordic univ&sdytraining programme should
be invited and the best be implemented for a fixed period, followed byanation of the results.
The cost-effectiveness of on-site vs. remote use of the telesbopkl be evaluated under realistic
conditions at an early stage, and a plan for making NOT an g#dol for Nordic MSc projects
should be included as well.

The success of the NOT Research Student programme meritseasent the number of students.
This expansion must be balanced with the need to ensure adequate supandsielescope access
for each student. Scientific supervision could be improved by visiting pestdad cooperation
with the supervisor at the home institute should be strengthened and made more systemati

Two trial visits (¥2-1 night) by high school classes studying astrgriteme been very successful.
Such visits are potentially valuable in recruiting new studentsetadiences, but should not detract
significantly from the primary mission of NOT to serve professional astronomy.

Finally, all educational activities at NOT should be coordinatedh&\SITC. Education should be a
permanent agenda item at all its meetings.



Pushing Towardsthe CNO

Rationalising its instrumentation and operation as described abovgiwe@INOT a strong role in
the period leading into the future CNO. It will offer a unique commnabf flexibility and power
in scientific fields that have high priority in the Nordic count@geswell as worldwide. It will thus
provide a capability that will be in demand for the foreseeabledftnd unlikely to be duplicated
by other CNO telescopes. It will also establish NOT as a nufdw@itionalisation and coordination
in the OPTICON access programme under FP7, and in the CNO.

However, the full scientific and economic benefits of the CNO onlly be realised if operations
are fully integrated. Therefore, NOT should continue to push aggrigstiveards the full CNO.
For this to happen, the partners should form a committee to draft nigoisafor sharing observing
time, staff, and other resources in a cost-effective manner. Abhstwgngly recommended in the
evaluations of both the ING and NOT, no real progress on this front has yet been made.

Nevertheless, progress can be made without waiting for claiincaf all legal and administrative
issues. As a concrete and immediate initiative, NOT should affepén a substantial fraction of
the Nordic observing time (perhaps 1/3) to the other partners in fetucorresponding access to
their telescopes. At the same time, NOT should make clear whtble other facilities have highest
priority for the Nordic community (e.g. integral field spectroscoyityn adaptive optics or HARPS
Il at the WHT, near-IR high-resolution spectroscopy at the TNGTRACAM at the INT, and
access to the GTC). This will also make clear what facilitiesaref interest for the future.

Epilogue

The NOT user community is to be commended for reaching such akggee of consensus on the
scientific priorities and specific proactive initiatives to bkein as we proceed towards establishing
the CNO, yet without watering down the recommendations with bland conga®nThis places
NOT in an excellent negotiating position, both as regards the Gld@hen the OPTICON access
programme is redefined in the contract proposal for FP7.

Along the way, the role of NOT will change from that of a singheall telescope by the standards
of today into a focus for fruitful Nordic cooperation within the intégglaEuropean astronomy of
tomorrow. Hopefully, the result will be not only an increased numbergbf-inmpact publications,
but also a new generation of Nordic astronomers with a hands-on expeti@t is increasingly
difficult to obtain elsewhere, and whose friendships with other Nostiorsomers will lead to the
formation of strong scientific and/or technical teams acrosdNtirdic borders. On this back-
ground, it deserves reflection whether the role of NOTSA itéeliilsl be revised to promote such
broader Nordic collaboration rather than remain limited to the operation of NOT itsel

December 4, 2006

Johannes Andersen
Director, NOTSA



Annex |.

Background and preparation of thisreport

The international evaluation of NOT commissioned by NOS-N in 2005-6 reeonted the

Common Northern Observatory (CNO) as the (only) optimum and redliathework for NOT in

the long-term future. It also recommended that negotiations to déengcientific, technical, and
organisational requirements for the CNO be initiated in the immediate future.

At its 49th meeting, the NOT Council endorsed the recommendations avdbeation panel.

However, before an effective Nordic negotiating position can be defimedeeds and priorities of
the community for the services of the CNO must be clarifiedoftingly, the Council requested
that the NOT Director initiate a consultation with “a focusetl cferepresentatives from each
country, to discuss major projects for the Nordic use of the CNekhss of the present NOT in
the interim, and to set up a coherent priority list for the next $edds. The future of the student
programme should be discussed at the same time.” This process has now been completed.

As a preparatory step, the NOT STC and OPC members contgotedsergatives of all significant
research groups in each country, asking them to reflect on theie fuser of the CNO and NOT.
Each research group then submitted a short report in a roughly undomatf outlining its plans

and priorities. In parallel, the NOT Instrument User Groups (IlU&gewed current and planned
instruments at NOT and the other prospective CNO telescopes, foausimgmpetetiveness,
overlaps, and redundancies as well as on desirable future developmerdsnsiddring also the

facilities available through ESO and ESA. These reports aréablgitogether with the report of
the international evaluation panel h#tip://www.not.iac.es/news/reports

Subsequently, the long-term role of NOT within the context of contempBraopean astronomy
was debated at a meeting in Copenhagen on November 8-10, 2006. About 25 astraudnpeairs, t
representing interested research groups from all five countieésnaluding all members of the
STC (see list of participants in Annex Il). Most relevantdebf astronomy were covered, from
cosmology to small Solar System bodies, and the use of NOT mngaihe next generation of
researchers was discussed in depth.

~10 days before the meeting, the research group and IUG reportprareided to the participants,
who were also familiar with the earlier report of the inteamatl evaluation panel. STC members
filled in any gaps from groups that were interested, but had been tpddosigsbmit a report. The
role of the ongoing EU-sponsored initiatives to strengthen cooperatiomtagdation in European
astronomy, notably OPTICON, RadioNet, and ASTRONET, was considered as appropriate,

A wide-ranging, constructive, and exhaustive discussion took place; marableasuggestions
were made; and a broad consensus was achieved on several key ssesmarised in this
report. A draft of this document was circulated to all participfortsomment, but the present final
version is the sole responsibility of the undersigned.

J. Andersen
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