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ANNEX I 

LIST OF PARTICIPANTS AND DESCRIPTION OF WORK 
Network Title: Spectroscopic and Imaging Surveys for Cosmology

Network Short Title: SISCO

Part A - The Participants
The Principal Contractor and the Members listed below shall be jointly and severally liable in the execution of work defined in Part B of this Annex:

The Principal Contractor 

1. University of Durham [DUR]
established in The United Kingdom 

The Members 

2. University of Edinburgh [UEDIN]
established in The United Kingdom

3. Rijkuniversiteit Groningen [RUG]

established in The Netherlands

4. Max Planck Institute für Astrophysik [MPIA]
established in Germany

5. Osservatorio Astronomico di Capodimonte [OAC]
established in Italy

6. European Southern Observatory [ESO]

established in Germany

7. University of Oxford [OXF]

established in The United Kingdom
The Principal Contractor and the Members are referred to jointly as “the Participants”.

Part B - The Joint Programme of Work
1
Project Objectives  
The first general objective is to support the highest priority science goals of the European Survey Astronomy effort at six universities, with three pre-docs and five post-docs, and at ESO. These participants are central to the 2dF, VST, VISTA, ESO, UKIRT and Calar Alto Surveys. The second objective is to improve the exchange of information between those involved in making the surveys at these institutes in order to strengthen the scientific foundations of the astrophysical virtual observatories of the future and to promote early scientific exploitation of the virtual observatories. The final overall objective is to support the European effort in making astronomical surveys for cosmology and so promote a unified European approach to cosmological surveys, particularly in the Southern Hemisphere.

There are three specific principal objectives of the network, namely;

(a) Exploitation of existing Cosmological Surveys

The spectroscopic surveys include the 2dF Galaxy and Quasar Surveys currently under way at the AAT where the goals are to map out the large-scale structure of the Universe and perform tests of the underlying cosmological model. The imaging surveys include; the photographic CroNario survey based on measurements of the POSS II plates where the goal is to make a catalogue of galaxies and stars to B=21.5; the broad-band CCD ESO Imaging Surveys (EIS) where the goals include a deep UV survey to form the basis for VLT surveys of galaxies at z=3; the narrow-band CADIS survey where the goal is to make a survey of emission line galaxies and quasars; and the lensing survey of CNOC galaxy clusters at the WHT where the goal is to make new estimates of  the masses of galaxy groups and clusters.

(b) Preparation for and then exploitation of Future Cosmological Surveys

Preparations will be made to extend the 2dF Galaxy and Quasar Surveys so that they map a bigger area of the Southern Sky. Variability surveys will be carried out in current 2dF redshift survey areas to probe quasar black-hole models and to search for supernovae. Methods of combining broad- and narrow-band data will be investigated in order to improve the galaxy redshift accuracy available from future imaging surveys. Methods of detecting high redshift clusters will also be improved in preparation for VST/UKIRT/VISTA optical and infrared imaging surveys. The possible use of the VLT VIMOS spectrograph for z=3 galaxy redshift surveys will be investigated. Improvements in methods to estimate galaxy group and cluster masses via weak lensing will be sought for application to the VST and VISTA optical imaging surveys. Numerical simulations of present and future spectroscopic and imaging surveys will be prepared to aid cosmological interpretation of these new observational data.

(c) Forward look to next generation European Cosmological Surveys

The conceptual form of the next generation (post-2006) of European cosmological surveys will be considered and ideas for new surveys will be developed. The goal will be to maintain a world-class European contribution to future Astrophysical Virtual Observatories.

2
Research Method
The basic research method is to make complete astronomical surveys using a range of European survey telescopes and instruments such as VST, VISTA, UKIRT WFCAM, AAT 2dF and the Calar Alto 3.5-m. To back up these observations, there will also be theoretical effort to make numerical simulations of current and forthcoming observational surveys based on standard cosmological models. The need for simulations of the various surveys will be discussed at network meetings with both observers and theorists in attendance. Individual working groups may then be set up to co-ordinate the simulations needed in particular cases to compute in advance the required survey size and then to help interpret the final results from the survey.  Exchanges of young researchers between the theory-based and observation-based participants will be explicitly encouraged and further increase such interaction. Below are outlined the methods that will be used to achieve the network objectives listed above. 
2dF Spectroscopic Surveys (Objectives a, b, c)

The current 2dF Galaxy and Quasar spectroscopic redshift surveys will be completed and analysed to determine the large-scale distribution of galaxies and quasars in the Universe and European photometric and spectroscopic surveys will be integrated with a future extension of these spectroscopic surveys based on CCD photometry. The VST wide-angle survey will be ideal for this purpose. Quasar colour selection will be optimised in 2dF trial areas using VST passbands.  The 2dF Galaxy Redshift Survey will similarly be extended to cover a larger area of sky compared to the current 2dFGRS area and/or to go more than 0.5mag deeper. Basing these extensions on VST photometry will yield a comprehensive catalogue of galaxy magnitudes, positions and colours over the whole Southern sky. These data will then be combined with the SDSS galaxy redshift survey in the Northern Hemisphere in order to map out definitively the structure of the Universe within 600h-1Mpc.

Near-IR Surveys (Objectives b, c)

Another activity will be to capitalise on the near-IR surveys from the UKIRT Wide Field Camera (WFCAM) in the North, due to start taking data in 2003, and to prepare for the even more ambitious NIR surveys to be made by VISTA in the South. UKIRT will focus on a very large survey known as UKIDSS (UKIRT Deep Sky Survey). Scientific exploitation of the databases will be to make surveys to detect galaxy clusters out to z>1 and to extend the wavelength range to determine photometric redshifts more accurately, particularly for early type galaxies at higher redshift. This will include an investigation of the efficiency of combining colour and overdensity as ways of detecting high redshift clusters in K limited data and to use the currently existing photometric and redshift data to evaluate the methods for photometric redshifts including the weighting given to the various bands. An investigation of the effects of photometric errors on redshift accuracy will also be undertaken.

Imaging Dark Matter via Weak Lensing (Objectives a, b, c)

Analysis of the WHT CNOC weak lensing survey of galaxy groups and clusters will be continued through to completion. In the future, deep optical imaging with VST and VISTA forms a clear, new route to imaging Dark Matter using Weak Lensing. The goal will be to make real measurements of the shear and turn these into accurate measurements of the projected mass density in a given direction. An important aspect of this quantitative work is to develop more refined techniques to control systematic effects. 

Narrow-band imaging (Objectives a, b, c)

An investigation of the potential advantages of narrow band imaging for photometric redshifts using both a theoretical approach and also using the available data from the CADIS survey will be undertaken. In particular areas where the CADIS survey overlaps the 2dF galaxy survey in order to compare narrow band ‘spectra’ and fibre spectra. The photometric redshift technique has pivotal importance for many of the galaxy and galaxy cluster survey projects and much better redshift accuracy may be possible using narrower bands. The MPIA CADIS collaboration has the leading experience world-wide in making narrow-band surveys. Particularly interesting are areas where the CADIS Survey overlaps the 2dF-galaxy survey where narrow band “spectra” and fibre spectra can be compared. Spectral searches for Lyman alpha emission from proto-galactic gas will also be undertaken using facilities at ESO-VLT and Keck.

High Redshift Galaxy Z-space Distortion (Objectives b, c)

The future possibility of carrying out studies of the large-scale structure of the Universe at z(3, using spectroscopic redshifts from such instruments as VLT VIRMOS, will be explored. It will thus be possible to use geometric and dynamical redshift space distortion techniques similar to those used for 2dF QSOs to obtain new constraints on (( and (m. The strength of the resulting statistical constraint on these parameters will be investigated to see what size of high redshift galaxy survey may be competitive with that from the 2dF QSOs.

Variability Surveys - SNIa Searches and Quasar Monitoring (Objectives b, c)

There is scope for stimulating survey coherence in these areas. For example, if the searches for high redshift supernovae to determine the cosmological constant via the SNIa Hubble Diagram are searched for in quasar redshift survey areas, then monitoring of quasar variability could be carried out simultaneously. By also comparing light curves from QSO lensed pairs, it would be possible to make new estimates of Hubble's constant. 

Mock Surveys via Cosmological N-body and Hydrodynamic Simulations (Objectives a, b, c)

The final, vital, strand to this project is to facilitate the comparison of real survey data with simulated mock surveys, both for imaging and spectroscopy. Such simulated data are as vital to interpreting survey results as the real observational data itself, since systematic problems in the data analysis are frequently only detected by applying the analysis software to simulations. These simulations will also be used for ray tracing so that the procedures used to measure lensing shear can be applied to realistic imaging mocks to test for systematics. The same combination of numerical and semi-analytic approaches will also allow the creation of mock galaxy and QSO redshift surveys.

3
Work Plan 
Table 1 shows how the tasks are to be distributed by participant (ticks). Those participants who will be responsible for particular tasks will also be shown (asterisks). In the first instance, those participants currently exploiting their particular surveys will continue to do so under “Analysis of Current Surveys”. Then in the intermediate years, under “Preparation for Future Surveys” there will be much more collaboration within the network in drawing on the lessons from the previous surveys to develop the new techniques which will be applied to the future surveys by VST, VISTA, AAT, UKIRT etc. These specific techniques are outlined in Section 2 above. Then network collaboration will be developed further under “Analysis of Future Surveys” where all participants will effectively contribute to the analysis of the above surveys. This also applies to objective (c), "Forward Look to Next Generation European Surveys".

Table 1. Distribution of Tasks between Participants
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· Schedule and Milestones 

Table 2 shows the four timelines associated with this project. The first panel shows when the various new European survey telescopes and instruments begin operations. The second timeline shows the length of time that the relevant nodes from Table 1 continue to work on the current surveys. Broadly speaking it is the first two years for all surveys, except CADIS, which continues on to the fourth year. The third timeline shows that the relevant nodes from Table 1 will also start to work on preparation for future surveys from 2002. The task of analysing the current surveys is clearly intimately connected with the task of preparing for future surveys. It is envisaged that for most participants there will be a gradual transfer of focus of activity to the new surveys near the times of the various telescopes being commissioned. Finally, the fourth timeline shows how it is planned to exploit the various future surveys. Generally these follow the opening of new telescopes or instruments except in the case of the AAT 2dF where it is expected that the extended galaxy and QSO surveys will begin in mid-2003, 6 months after the first phase of the surveys have finished and around the time of the 2dF public data release.

The principal network milestones are:

Mid-term milestones

· Completion of the observations for the current 2dF Surveys (Objective a)

· Completion of the initial analysis of the current 2dF, EIS and Cluster Lensing Surveys (Objective a)

· Preparation started for forthcoming 2dF, VST, VISTA and UKIDSS Surveys (Objective b)

End of network milestones

· Completion of the analysis of the CADIS Survey (Objectives a, b)

· Completion of the preparation for forthcoming 2dF, VST, VISTA and UKIDSS Surveys (Objective b)

· Exploitation started of these forthcoming surveys (Objective b)

· Coherent and unified strategy produced for the future generation of European cosmological surveys (Objective c)

· Completion of the training of eight young European researchers (Objectives a,b,c)
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· Research Effort of the Participants
Professional research effort on the network project



Participant
Young researchers to be financed by the contract
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(a)
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(c)

1.  DUR
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3.  RUG
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4
Organisation and Management 
The seven research teams in the network are of similar size and will make approximately equal contributions to the scientific work of the network. The European Southern Observatory (ESO) is responsible for operating and developing instrumentation for the telescopes at the La Silla and Paranal observatories in Chile, including the VLT, and when construction is completed, the VST and VISTA survey telescopes. Network participants, and especially young researchers, will be encouraged to make extended collaborative visits to ESO’s headquarters in Munich as required. 

Each of the scientists-in-charge from each participant will, together with the network co-ordinator as chairman, form a Network Management Committee, which will direct the operation of the network. In particular, the committee will monitor the hiring and exchange of young researchers, plan regular meetings and workshops, identify opportunities to stimulate and enhance collaboration between the partners and ensure the proper co-ordination of network activities at each node. 

The scientists-in-charge will be responsible for directing network research activities at their own node, as outlined in the previous sections, and reporting these activities to the rest of the network via the network meetings and through posting on network webpages. They will take responsibility for the research tasks of that node as detailed in Table 1 above. They will also have responsibility over the local training of young researchers at their node and will act as their mentors. Mentoring will ensure the integration of the young researcher into the team and the host country in a practical sense. The mentor will also provide information about the network contract (including rights and obligations, opportunities etc.). In co-operation with the Management Committee, the local contacts will also actively encourage the exchange of other young network researchers to their node, supporting existing network collaborations and seeking out new ones. 

Annual meetings of all the scientists involved in the network are planned, the first to be held as soon as possible after the start of the contract. One of these meetings will be in order to prepare for the mid-term review. These meetings will allow the results of ongoing collaborations to be presented to network scientists, allowing a thorough discussion and review of existing joint projects. These meetings will also allow and encourage members of the network to join existing collaborations, bringing with them new perspectives and expertise, and promote the development of new collaborative projects. In light of these discussions, the overall strategy of the network will be reviewed and revised as required. In addition to the annual meetings, smaller focused workshops will be arranged, typically once or twice a year, to pool the expertise of researchers in particular specialist areas.

Young researchers will be actively encouraged to spend several months of their tenure visiting or being seconded to another participant, particularly between the theory-based and observation-based participants. The young researcher’s training would particularly benefit from visiting ESO’s headquarters in Munich, which is central to much of the European survey effort.

The network research results will be promptly published in international journals such as Astronomy & Astrophysics, Monthly Notices of the Royal Astronomical Society and Astrophysical Journal. An internet site for the network at http://star-www.dur.ac.uk/cosmology/SISCO/ will contain an overview of research progress in the network, ranging from the very latest developments and results for internal network use only, to an educational page aimed specifically at the general public, and in particular students. The site will also contain a list of all the network publications, together with news of any network job opportunities. It will be used to make any data available (e.g. catalogues, images, spectra etc.), or provide a link to other network database sites where such information is stored. The survey data that is taken will usually be made public by the observatories concerned, rather than SISCO, but the SISCO web pages will contain links to these public databases and also links to our data analyses and simulations, once these are published.
5
Training
· Appointment of Young Researchers
A minimum overall total of 294 person-months will be provided by young researchers whose employment will be financed by the contract. 

Young researchers to be financed by the contract
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All of the post-doctoral positions will normally be offered initially for a two year period, as a shorter tenure is unlikely to attract suitable candidates. The pre-doctoral positions will run for three years at Edinburgh and Oxford and two years at Durham where the appointee will be required to supply one year’s funding for an MSc or PhD. The intention is for the pre-docs to be trained for a PhD. Competitive salaries will be offered in order to ensure a high level of interest and to attract the very best candidates. All of the institutions involved in the network are committed to equal opportunities and to selection on merit. Therefore, when the vacancies are published, applications from all sections of society, including women, ethnic minorities and disabled persons, will be positively encouraged and appointments will be made on merit alone.

The positions will be advertised, in accordance with an agreed network policy, in astronomical institutions throughout Europe, through the internet sites of the participating research teams, email distributions and international job registers at the AAS and U.K. Starlink. If necessary, positions may also be advertised at TipTop, Association Bernard Gregory, www.jobs.ac.uk and JOST at INFM. Recruitment will be open to all eligible candidates. 

· Training Programme  
The training programme is a crucial and prominent element of the network activities with the objective of training young observers and theorists to obtain and exploit the next generation of cosmological surveys. Through regular exchange of young researchers between participants, communication will be stimulated and enhanced, expertise will be spread throughout the network and training in different environments will be experienced. By combining the different approaches and ideas from all participants with access to the very best astronomical survey facilities, the young researchers will be in an ideal position to produce the coherent scientific strategies required to keep European survey cosmology at the forefront of research. The skills and experience acquired will also greatly enhance their future career prospects within the field of astronomy.

Young researchers will be trained by the local staff through their incorporation into the research programmes of the different participants. This will cover a wide range of technical and astronomical expertise and experience, including the development and use of a wide range of state-of-the-art astronomical instrumentation, data analysis techniques to maximise the extraction of information from observations with these instruments, and theoretical modelling techniques to help interpret and explain the observations, and to use them to make predictions about the cosmological structure of the universe. Training in new techniques being developed for the handling and statistical analysis of very large datasets will also be provided. 

Through collaborative network exchanges and meetings, young researchers will have the opportunity to work with the other research teams, sharing data and ideas to develop a broad range of knowledge and expertise.

Collaborative network exchanges will be central to the young researchers training programme. All young researchers will be actively encouraged to spend several months of their tenure at participants’ institutions other than their own, giving them the opportunity to work with the other research teams, sharing data and ideas to develop a broad range of knowledge and expertise. Exchanges of young researchers between the theory-based and observation-based participants will be explicitly encouraged. In suitable cases the tenure of a post-doc may be split between two participants. As well as broadening their scientific experience, the hope is that this will stimulate new and fruitful collaborations that will continue beyond the conclusion of the project.

Yearly network meetings and specialised network workshops will give further opportunities for the young researchers to exchange skills and ideas and to present their research to an international audience. These meetings will enable the researchers to review and discuss progress of the network in detail, to plan joint strategies, and to modify their programme in light of the experiences of others. A more general international summer school may also be organised at least once during the 48 months of the SISCO contract. Although the main responsibility of the young researchers will be to carry out the research in the area of their host participant, they will also be asked to take particular responsibility for increasing collaboration with the other participants most connected with their research area. The young researchers will also be encouraged to attend international conferences, workshops and schools to present their work. They will also be encouraged to organise and hold meetings primarily for themselves. Where possible, training will be given in complementary skills such as teaching, tutoring, project management and presentation skills.
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