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Memorandum of Understanding

among

The Dark Energy Survey Collaboration

Fermilab, UIUC and NOAO

THIS MEMORANDUM OF UNDERSTANDING (MOU) is among the National Optical Astronomy Observation (NOAO), the Dark Energy Survey Collaboration (The Collaboration), the University of Illinois at Urbana-Champaign (UIUC), and the Fermi National Accelerator Laboratory (Fermilab), henceforth the Parties to this MOU. The MOU is effective October 1, 2005. The purpose of the MOU is to develop a mutual understanding among the Parties of the goals of the Dark Energy Survey, to agree that 30% of the time on the Blanco telescope will be awarded to the Collaboration between 2009 and 2014 in exchange for the delivery of the Survey Instrument, software and archive, and to establish an oversight process for the Dark Energy Survey by the Parties.  

RECITALS:

I. NOAO issued an Announcement of Opportunity (AO, Appendix I) in December 2003 that requested proposals for the development of a major new instrument for the Blanco 4 meter telescope at the Cerro Tololo Inter-American Observatory (CTIO), in exchange for up to 30% of the telescope time over a period of five years for a major science project.  In response, the Dark Energy Survey Collaboration submitted “A Proposal for the Dark Energy Survey” (henceforth the Proposal) to NOAO on July 15 2004. The Dark Energy Survey Collaboration, henceforth the Collaboration, is a collaboration of scientists from Fermilab, the University of Illinois at Urbana-Champaign, the University of Chicago, the University of California Berkeley/ Lawrence Berkeley National Laboratory, University of Cambridge, University of Edinburgh, University of Portsmouth, University College London, Institut d'Estudis Espacials de Catalunya, Institut de Fisica d'Altes Energies, the University of Michigan and CTIO. 

II. The Fermilab Director, following a review of the DES proposal by his Program Advisory Committee, approved the submission of the Proposal to the NOAO Director. The Fermilab Director wrote in his letter of July 16, 2004 to Jeremy Mould that he found the science compelling and well-suited to Fermilab’s scientific mission. This letter is contained on Appendix B to the MOU. UIUC leadership reviewed the science positively and made institutional commitments to support the DES proposal to NOAO. UIUC sees the project as an important step in the building of their cosmological sciences initiative.
III. The NOAO Director appointed the Blanco Instrumentation Review Panel (BIRP) and charged it to review the Proposal and make recommendations on whether it met the terms of the AO and thus justified the formation of a partnership with NOAO to carry out the scientific program described in the Proposal. The BIRP concluded that the DES science goals are exciting and timely, and it recommended that NOAO form a partnership with the Parties to achieve those goals. The NOAO Director communicated the outcome of the BIRP review and his desire to form a partnership to the Fermilab Director on September 27. This letter is contained in Appendix C to the MOU. Subsequently, the NOAO Director asked the CTIO Director and the DES Project Director to draft a MOU among the Parties that defines the goals and conduct of the partnership.

IV. The Collaboration has organized the Dark Energy Survey as two coupled projects: DECam, the Survey Instrument, and the Data Management System, the data processing and archive software. The Collaboration has asked Fermilab to host the construction and deployment of DECam and has asked the National Center for Supercomputing Applications (NCSA) to host the development of the data processing and archive software and to provide the facilities to process the raw data and distribute the DES Archive.

V. Fermilab is operated by the Universities Research Association (URA), a not-for-profit corporation in the United States of America, under contract DE-AC02-76CH03000 with the U.S. Department of Energy (DOE).  

VI. The University of Illinois at Urbana-Champaign is a major public research university with recognized excellence in a broad range of academic pursuits. The National Center for Supercomputing Applications (NCSA) is a research center at UIUC.

VII. The National Optical Astronomy Observatory (NOAO) is operated by the Association of Universities for Research in Astronomy, Inc. (AURA), an Arizona, non-profit corporation located in the United States of America, funded through a Cooperative Agreement, No. AST-0132798, with the National Science Foundation (NSF).  CTIO, which is located in Chile, is a division of NOAO.

VIII. The Parties, together with the other collaborating institutions, plan to carry out the DES with the DECam on the Blanco telescope over a five year period, beginning in 2009. They desire to make the raw data obtained by the DES and the archive-ready data products created by the Collaboration available to the community through a public archive.  They also desire to make DECam and the Data Management System available to the astronomical community through peer-reviewed proposals selected by NOAO. They further desire to make DECam and the Data Management System available to the Chilean astronomical community under the agreement between the AURA Observatory and the University of Chile. The Parties, together with the other collaborating institutions, further desire to work with NOAO to make it possible to place the data obtained with DECam through time awarded to NOAO peer-reviewed proposals and the archive-ready data products created with the Data Management System into a single public archive for the benefit of the astronomical community. 

IX. The Collaboration is pooling its talents and resources in order to build and commission DECam, the Data Management System, and the DES archive. Several of the collaborating institutions are providing financial support in order to seed and initiate the development phase of the DES. Several of the collaborating institutions have requested funds from their national agencies and several others plan to request funding from their national funding agencies within the coming year. 

X. The Parties recognize that NOAO’s fulfilment of this MOU and its obligations hereunder are subject to the approval of the NSF, and that such understanding is effective only while the Cooperative Agreement and any successor Operating Agreement between the NSF and AURA remains in effect.  

XI. The Parties recognize that Fermilab’s fulfilment of this MOU and its obligations hereunder are subject to the approval of the DOE and the availability of funds. In addition such understanding is effective only while the contract and any successor Operating Agreement between the DOE and URA or its Successor in Interest remains in effect.  

XII. The Parties recognize that NCSA’s fulfilment of this MOU and its obligations hereunder are subject to the approval of the NSF, and that such understanding is effective only while adequate funding for DES activities at NCSA is available.

THE UNDERSTANDING:

1. DECam, the Survey Instrument. 

The Collaboration will build and deliver DECam to CTIO. It will consist of a CCD focal plane, including focus and guide star sensors, a shutter, a 4-position filter mechanism containing Sloan Digital Sky Survey (SDSS) g,r,i,z filters, a wide field optical corrector, diagnostic instrumentation to determine the state of the instrument and electronics to process the signals generated by the focal plane and diagnostic instrumentation. DECam will be installed in a new prime focus cage, which will be part of DECam. In addition the CCD controllers, cryocooler compressors and the data acquisition and instrument control system, which are essential for operation of the instrument, are also part of DECam.  The data acquisition and instrument control system will include the software required to operate DECam, to interface it to the Blanco telescope and other external systems at CTIO, and to efficiently enable the execution of the scientific programs that will be carried out with DECam, including the Dark Energy Survey.  The DECam filter mechanism will allow easy daytime replacement of filter cartridges.  DECam will be designed to cover a sky area of about three square degrees per pointing.  

The prime focus cage shall include an integrated mechanical structure for mounting the Blanco F/8 secondary mirror on the prime focus cage. Moreover, this mounting shall enable the change from prime focus to cassegrain operations to be done efficiently. DECam will be designed to minimize unscheduled down-time. Demonstration of reliable operation, by efficient execution of a typical DES observing program for at least one night, will be necessary before final acceptance. It will be adequately documented and spared. A more complete description of DECam is contained in the Proposal and that description is the basis for entering into this MOU. The design, construction, and testing of DECam prior to its delivery to CTIO at Fermilab will be carried out with the support of Fermilab as delineated in a separate MOU between the Collaboration and Fermilab. The contribution of each institution in the Collaboration to DECam will be defined in a memorandum of understanding with Fermilab.

DECam as-delivered to CTIO may differ from the technical performance specified in the Proposal provided the changes proposed by the Collaboration are documented and approved by the Directors of Fermilab, NCSA, and NOAO, henceforth the Directors. The Directors will conduct periodic reviews to monitor the status of the design, construction, and testing of DECam prior to its delivery to CTIO. It is anticipated that the findings and recommendations from these reviews will lead to requests for changes that the Collaboration will be expected to implement. Further details of the Directors’ oversight process are given in Section 10 of this MOU. 

2. The Data Management System, the Pipelines and Archive 

The Collaboration will create the software pipelines and the related software environment that are required to process the data obtained with DECam into archive-ready data products. The Collaboration will also develop software for fast data quality analysis and feedback for DECam observers at the telescope.  The Collaboration and the NOAO Data Products Program (DPP) will work together to create the software system for a public archive that can receive and distribute these data products. Collectively this software constitutes the Data Management System. UIUC will lead the development of the Data Management System for the Collaboration and NOAO DPP.  The Collaboration and NOAO DPP are jointly responsible for delivering a working Data Management System to NOAO DPP at the time of the End-to-End Readiness Review of DECam and the Data Management System. The contribution of each institution in the Collaboration to the Data Management System will be defined in a memorandum of understanding with NCSA.  

After the raw data has been written to disk at the Observatory it will be transmitted to La Serena and then to the NCSA over data lines provided by NOAO. These data lines shall be those available at the time for transferring data from Cerro Tololo to La Serena, and then from La Serena to NCSA. If increased bandwidth over and above that available at the time of the delivery of DECam and the Data Management System is desirable for the efficient transport of DES data to NCSA, then provision and payment for such extra bandwidth shall be established through a separate negotiation among the Parties. Backup arrangements, for instance the physical transfer of hard disk drives, shall allow for the rapid transfer of time-critical data in the case of failure of the network connections.

After the data have been transmitted to NCSA they will be processed into archive-ready data products with NCSA facilities using the Data Management System. UIUC will distribute the raw data and the archive-ready data products to the Collaboration through NCSA facilities throughout the Survey until the completion of the final Archive.  This system will be used by NOAO DPP to process and archive the DECam data obtained by other observers, including data obtained with DECam compatible filters provided by NOAO.  If DECam science data obtained by other observers lack suitable calibration material, then only the raw data will be archived. Other observers are observers that will be selected by NOAO through peer reviewed proposals or through the agreement between the AURA and the University of Chile. 

The Collaboration is responsible for the quality assurance of the DES data at every stage of processing and archiving and it plans to carry out the full and final data quality assurance on the DES data, the archive-ready data products, and the DES archive at NCSA. The computers and disk storage needed to carry out quality assurance at the Observatory are part of the DECam data acquisition system described in Section 1 of this MOU.  UIUC will lead the Collaboration Quality Assurance effort and data quality assurance on DECam data obtained by other observers will be the responsibility of NOAO DPP. 

The as-accepted Data Management System may differ from the Proposal provided the changes proposed by the Collaboration are documented and subsequently approved by the Directors. The Directors will conduct periodic reviews to monitor the status of the design, construction, and testing of the Data Management System prior to its delivery to CTIO. It is anticipated that the findings and recommendations from these reviews will lead to requests for changes that the Collaboration will be expected to implement. Further details of the Directors’ review and oversight process are given in Section 10 of this MOU.  

3. The Observing Plan and the DECam-Blanco Operations Model 

The Collaboration has proposed a 5000 sq-degree deep multicolor imaging survey that can produce complete cluster catalogs to z~1, with point spread functions stable enough for weak lensing measurements of large scale structure, photometric calibration precise enough to allow wide angle galaxy angular correlation function measurements, and red sensitivity and system response function to allow study of large numbers of supernovae with z < 0.8.

The Collaboration will develop the DES Observing Plan that will allow the DES science goals to be achieved in the five-year period between 2009 and 2014 with 30% of the Blanco time, hereafter the CTIO-DES time allocation. This plan will provide time for the engineering and scientific commissioning of DECam and it will contain the plan for engineering and scientific commissioning of the instrument system for the survey.  It will enable the efficient observation of the South Galactic Cap by concentrating the observations into the period from September through February. It will be describe the procedures for photometric and astrometric calibrations. The CTIO-DES time allocation will be calculated after deducting engineering and scientific commissioning time and such time will be scheduled by the CTIO Director in consultation with the DES Project Director. The DES Project Director shall submit a preliminary Observing Plan to the CTIO Director prior to the Critical Design Review for his consideration The Observing Plan will be submitted to the CTIO Director as part of the acceptance plan. The Observing Plan will also be reviewed by the three Directors as part of their oversight process, as described in Section 10 of this MOU.

The DES Project Director will be responsible for the conduct of the DES. The preparation of the Observing Plan, the calibration activities, and the coordination of survey observing activities constitute the Survey Strategy. Fermilab scientists will lead the Survey Strategy Team, which will be responsible for tracking survey progress in terms of both area covered and data quality, providing algorithms for night observations that optimize data quality while maintaining high observing efficiency, testing the calibrations obtained, and coordinating collaboration wide testing of the data. The status of Survey Strategy Team activities will be reported to the Directors in the DES quarterly report.

CTIO staff will develop an operations model for the use of DECam by the Collaboration, by other observers during the DES campaign time, and by other observers during non-DES campaign times of the year. The model will incorporate a standard observing mode that allows other observers to rely on the Data Management System for the successful reduction of their data. The Collaboration and CTIO staff will propose a flexible sharing of personnel that could benefit both DES and other observers if adopted.  The operations model will be submitted to the CTIO Director for his further consideration as part of the acceptance plan. Further details of the Directors’ review and oversight process are given in Section 10 of this MOU.

4. DECam Integration, Installation and Operations and Maintenance plans

CTIO staff and the Collaboration will prepare an integration plan that will define the interfaces between the Blanco Telescope, including all Observatory systems that are needed to carry out the DES, and DECam, including all off-telescope systems provided by the Collaboration as part of DECam. This plan will contain a proposal for the initial assignment of responsibilities for the design and implementation of these interfaces and it will be included in the documentation for the Preliminary Design Review. The final plan will be included in the documentation for the Critical Design Review and it will also be reviewed as part of the Directors’ oversight process.  

CTIO staff and the Collaboration will prepare a DECam Installation plan that will define and document the procedures for the initial installation of DECam, including the new prime focus cage, on the Blanco and the connection of DECam to the Observatory utilities.  This plan will also define the institutional responsibilities of the Parties that will carry out the initial installation and commissioning. The plan will be completed prior to the Preliminary Design Review and it will be included in the documentation for the Preliminary Design Review. The final installation plan will be included in the documentation for the acceptance plan and it may also be reviewed as part of the Directors’ oversight process.

The Parties recognize that the design of the DECam front end electronics for the prime focus cage and the off-telescope electronics, including the data acquisition system, can benefit from the experience that NOAO has gained through the development of the Monsoon system. They further recognize that the application of the high density electronics design that NOAO is developing for other instruments to the design of DECam electronics and data acquisition system could bring economies in spare parts and maintenance procedures. To that end the Collaboration and NOAO agree to organize and host engineering workshops that can explore these possibilities.  

CTIO staff and the Collaboration will prepare a DECam Operations and Maintenance plan that will define and document the procedures for servicing DECam. The plan will include a description of the support of the off-prime-focus-cage equipment and services provided by CTIO. It will define the DECam spares and the maintenance support of DECam that will be provided by the Collaboration. The DECAm Operations and Maintenance plan will be included in the documentation for the acceptance plan and it may be reviewed as part of the Directors’ oversight process. Further details of the Directors’ review and oversight process are given in Section 10 of this MOU.

5. Observatory Infrastructure and Blanco Telescope Improvements 

CTIO will provide the observatory infrastructure and operations support that are defined in the Operations and Maintenance Plan. In particular, it will provide support equipment such as vacuum pumps, and supply utilities including gases and cryogens and it will be responsible for obtaining, installing and purging helium lines for the DECam cryocoolers.  It will also be responsible for providing sufficient stable power to operate DECam, and for installing any additional wire or fiber cable in the telescope. 

CTIO and the Collaboration will develop a thermal management model for DECam, and will implement thermal control equipment as necessary, which could include glycol lines and air ducts. Primary cooling of the instrument electronics and focal plane in the new prime focus cage, including temperature-controlled crates, is part of DECam and thus part of the Collaboration Deliverables. Provision of a cooled environment for off-telescope equipment, such as a cryocooler compressor, will be the responsibility of CTIO.

CTIO and the Collaboration will measure and model the Blanco telescope structure to improve the understanding of the primary mirror and cage deflections as a function of orientation.  They will determine the feasibility and utility of closing the loop on the primary mirror active optics system on a nightly or possibly more frequent interval using wave front sensors mounted in the focal plane. It is believed that this will improve the focus and point spread function stability and possibly reduce the width and systematic variations of the point spread function.

CTIO will build a simple clean room in the Blanco building that meets the requirements for safe handling of DECam during its initial reassembly in Chile and subsequent maintenance.  

CTIO will undertake a best-efforts attempt to improve the short-distance (2-3 degrees) telescope slew time so that it is less than the  CCD array readout time of 17 seconds.  

CTIO will undertake to upgrade or replace the Telescope Control System (TCS) prior to delivery of DECam.  The scope of the TCS upgrade will be described in the DES-Blanco Integration Plan, because it will impact the design of the interfaces between DECam and the TCS.

CTIO will re-evaluate the present Telescope Environmental Control System, and develop options for improving the thermal environment of the telescope.  A cost-benefits analysis will decide whether CTIO will implement any proposed option.

CTIO will evaluate the feasibility of building a local facility for depositing Solgel coatings on the corrector elements.  As part of the study an investigation will be made of coating lifetime, in particular to determine whether re-coating will be required in the course of the DES. Building of a Solgel coating facility will depend on the results of the study and cost-benefits compared to use of a commercial vendor.

CTIO staff, in consultation with the Collaboration, will prepare a telescope and infrastructure improvement plan that includes the aforementioned items for consideration by the CTIO Director.  The CTIO Director will provide the Collaboration with a preliminary version of this plan so that the impacts of telescope and infrastructure improvements will be properly incorporated into the integration plan. Further details of the Directors’ review and oversight process are given in Section 10 of this MOU.

6. DECam Operations 

Fermilab and the Collaboration will be responsible for providing the specialized spare parts that are required to ensure continuous operation of DECam throughout the five-year operations period. The Collaboration will include the funds for procuring and fabricating specialized spare parts in its funding plan and in its cost estimates for DECam and related hardware. Specialized spare parts will be purchased and fabricated at the same time as these parts are acquired for DECam. Fermilab and CTIO will be the custodians for the specialized spare parts.  Major maintenance, as defined either by difficulty and/or cost, will be negotiated on an as needed basis by Fermilab and NOAO. Further details of these arrangements will be specified in the DECam Operations and Maintenance Plan.

CTIO Staff will be instructed in the use and maintenance of DECam, and will be expected to maintain the instrument in optimum condition.  

7. Community use of DECam and access  to data obtained with DECam

DECam will be a facility instrument that will be available for use on the Blanco by other observers, who will be selected by NOAO through peer reviewed proposals or through the the agreement between the AURA Observatory and the University of Chile. Whenever possible, the policies for the use of DECam on the Blanco will be consistent with NOAO policy for facility instruments. It is expected that up to 70% of the time could be awarded to observers through aforementioned processes.  

CTIO, in consultation with the CTIO user community, will develop a priority list of filters in addition to those provided by the Collaboration, to enable additional community science. Purchase of these filters, and fabrication of suitable filter cartridges, will be the responsibility of CTIO. The development of calibration and reduction procedures, if different than those developed by the Collaboration and NOAO DPP for the DES, will be the responsibility of CTIO and NOAO DPP.  

The Collaboration shall deliver the raw DES data obtained with DECam and the calibrated single images produced from this data by the Collaboration to NOAO DPP 12 months after the individual observations have been taken.  The Collaboration and NOAO DPP plan to place the raw data and the calibrated single images in the NOAO Science Archive in order to make them available to the astronomical community.  NCSA and NOAO plan to distribute the raw data and the archive-ready data products through an agreement between NOAO and NCSA, using the same NCSA facilities that will be used to distribute these products to the Collaboration. The Parties agree that this arrangement is in accord with the current AURA/NOAO Data Rights Policy. The AURA/NOAO data rights policies shall also be applied to science data obtained with time awarded to other observers on the Blanco with DECam through peer reviewed proposals to NOAO.  

The final, public DES archive, which will be finished after the 5-year survey is completed, is the final project deliverable.  Maintenance of the final, public DES archive, which will be part of the NOAO Science Archive, will be the responsibility of the NOAO DPP after it is delivered to NOAO. Further details of the Directors’ review and oversight process are given in Section 10 of this MOU.

8. Education and Public Outreach 

The Parties intend that an integrated Education and Public Outreach plan should be a part of the project. It will build on the extensive public outreach and education efforts already underway at the partner institutions.  A website will be built that will evolve from serving the project during construction to serving the general public and astronomers during operations, a model that has proved very successful with the Sloan Digital Sky Survey.

9. Collaboration Management and Responsibilities

The DES shall be managed in accordance with the Management Plan in the Proposal, including any subsequent revisions.  This section presents a brief summary of that plan. Overall responsibility for carrying out the DES is vested in the Project Director. The current Project Director is Dr. John Peoples, Fermilab, who is advised by the DES Management Committee with one representative from each institution, including NOAO. 

The Project Director and the Management Committee are jointly responsible for obtaining the funds and other resources to mount and operate the DES. They are responsible for preparing proposals for submission to national funding agencies through one or more of the collaborating institutions and to philanthropic institutions in accordance with the current practices of the collaborating institutions that agree to submit proposals.  The collaboration scientists will prepare and submit proposals to their national funding agencies in accordance with MOU’s between the Collaboration, as represented by the Director and the Project Managers, and the collaborating institutions.  The funding plan, which describes the cash and personnel resources required to carry out the Dark Energy Survey, will be prepared by the Project Director and it will be submitted to the Directors for their review. The status of its implementation will be included in the DES quarterly reports that are sent to the Directors.

Dr. Brenna Flaugher, Fermilab, is the current DECam Project Manager and Dr. Joseph Mohr, UIUC, is the current Data Management System Project Leader.  Each is responsible for preparing and maintaining a full schedule and WBS structure for their branch of the project. Each schedule will contain specific milestones, which will allow each project to be tracked, and dates for the Conceptual Design Review, Preliminary Design Review, Critical Design Review, and the End-to-End Readiness Review (DOE equivalents are Critical Decisions 1-4).  The Data Management System project will contain a set of Data Challenges that will allow progress to be tracked.  The reviews will cover technical, cost and schedule aspects of each project and they will be organized under the auspices of the Directors as described in Section 10. The Project managers are responsible for preparing quarterly status reports of their projects for the Project Director, who will transmit these reports to the Directors as part of the DES quarterly report.

Dr. James Annis, Fermilab, is the current DECam project scientist. He is responsible for the creation and maintenance of the DES Science Requirements Document. The technical specifications of DECam flow from the DES Science Requirements, which were derived from the science requirements contain in the Proposal.  The DES Science Requirements Document was approved by the Management Committee and changes to that document are approved by the Management Committee. The DES Science Requirements Document and the Change Control Process ensure that the scope of the project is controlled at the highest level in the project.  The project scientist is responsible for organizing tests to ensure that the DECam is constructed, commissioned and operated to meet the DES Science Requirements. The tests will be designed to assure that the data quality will continue to meet the DES science goals after scientific commissioning is completed.

Significant changes to the DECam and Data Management System technical specifications that affect the Science Requirements, the total project cost or the critical schedule milestones, will normally be proposed by the cognizant Project Manager/Leader, evaluated by the Change Control Board and then submitted to the Project Director for action. They may also be made at the request of the Directors as a consequence of recommendations made to them through their oversight process.  

10. Oversight and Reporting 

The Directors of Fermilab, NCSA and NOAO will conduct periodic reviews of DECam and the Data Management System by appointing committees that will report to them.  The purpose of these reviews will be to assure the Directors that the Collaboration can achieve the DES scientific goals with DECam and the Data Management System, that the cost estimates are sound and have sufficient contingency to complete the DES, that the schedule has a high probability of being met, that the funding plan is realistic and that the project management and Collaboration are strong enough to mount and complete the DES. The committees will submit their reports to the Directors for their consideration.  In addition, the Directors may appoint a special oversight committee to periodically perform a comprehensive review of the status of the entire project and the funding plan. The special committee will report its findings and recommendations to the Directors.  

In the event the Project Director position is about to become vacant, the Management Committee will recommend a candidate for Project Director to the Directors and they will be responsible for appointing the Project Director.

The Parties recognize that the DOE and NSF may wish to conduct independent reviews of the DES. When such reviews are scheduled the timing of the reviews conducted by the Directors will take the timing of the agency reviews into consideration. The Parties also recognize that the DOE and NSF may wish the Project Director and /or the Project Leaders to provide them with periodic status reports. These reports and the quarterly reports prepared by the Project Director will have the same content to the extent possible to avoid unnecessary duplication.

The CTIO Director will conduct the End-to-End Readiness Review of DECam and the Data Management System at Fermilab prior to shipping DECam to Chile.  In preparation for  this review, the Collaboration shall prepare a formal, written acceptance plan, including performance metrics for evaluating DECam and the Data Management System, for consideration by the CTIO Director. After DECam and the Data Management System are commissioned with the Blanco and prior to commencement of the DES, their performance shall be compared to the set of performance metrics in the acceptance plan, including any updates made during the commissioning process. The final, formal acceptance will take place before the commencement of the DES.

11.  Project Funding and Scope 

As of the time of signing of this MOU, full funding for DECam had not been identified.  If full-funding has not been identified within one year from the date of signing then a revised proposal shall be developed by the Project Director and presented to the Directors. Within three months of receipt of the revised proposal the Directors will initiate a review to evaluate the scientific utility of the revised instrument and survey and the cost and schedule of the revised instrument and survey. On the basis of the review, they will determine whether the Collaboration should continue to seek full funding in order to complete the project at full scope, or continue the project with a lesser scope consistent with funds and resources available to the Collaboration, or terminate the project.  
As of the time of signing of this MOU, full funding for the data management project had not been identified. If full-funding has not been identified within one year from the date of the signing then a revised plan shall be developed by the Project Director and presented to the Directors. The revised plan will detail the components of the data management system, which are at risk without full funding and describe a more limited system that is feasible with the available funding and Collaboration resources and would meet the widest possible range of data management requirements as outlined in the project requirements document. The Directors will initiate a review of this plan and on the basis of the review determine whether the Collaboration should continue to seek funding for the original plan or adopt the revised data management plan. 

As of the time of signing of this MOU, the NSF had begun a Senior Review of all NSF supported Astronomical Facilities in order to determine which of its facilities could be retired to make way for the R&D phases of the top ranked astronomy projects in the recent Decadal Survey. The Parties recognize that this review could lead to a recommendation to reduce or curtail the NSF funding for the Blanco prior to the completion of this DES. If the NSF chose to implement such a recommendation it could impair the ability of CTIO to provide the Collaboration telescope time on the Blanco as described in this MOU. The Parties recognize that the commitments that the DES, Fermilab and UIUC intend to make to NOAO in exchange for telescope time, as described in this MOU, would need to be changed to reflect the new situation. 

When the ability of one of the Parties to meet their intended commitments, described in this MOU, is impaired or is likely to be impaired, that Party will inform the other Parties promptly.  When that is the case, the Parties agree to develop a practical plan within three months that would sustain the partnership, preserving the scientific goals of the Collaboration to the maximum extent possible, as defined in the Science Requirements Document, and minimize any additional costs that the Collaboration, NOAO, Fermilab, and the UIUC might incur if the Parties agreed to continue the partnership. 

12. Collaborating Institutions 

The admission of additional Collaboration Institutions will be approved by the DES Management Committee. All Collaborating Institutions must agree to the conditions of this MOU and any subsequent amendments in writing.  

13. Disposition of Collaboration Property

The Parties recognize that Legal title to DECam will be transferred to AURA for all property brought to Chile by the Collaboration, in order to allow importation and maintenance under AURA’s favorable operating and tax status under the laws of Chile. On behalf of the Collaboration Fermilab will retain equitable title to DECam and will assist AURA in the transfer of Legal Title to AURA as part of the acceptance plan. Fermilab shall provide any reasonable documentation necessary to perfect the transfer of title. 

Upon completion of the Dark Energy Survey DECam and the associated equipment provided by Fermilab will be removed from the site at Fermilab’s expense unless other arrangements are made before the completion of the Dark Energy Survey.  AURA will retain title to its contributed equipment.

14.  Amendments

It is expected that there will be a need to modify this MOU as the Dark Energy Survey evolves.  Amendments may be made by mutual consent of the Parties. 

IN WITNESS WHEREOF, the parties hereto present have signed this document on the day and year first above written.

For the Dark Energy Survey Collaboration

__________________________________

___________________
DES Project Director





Date

For Fermi National Accelerator Laboratory

__________________________________

___________________
Director






Date

For NOAO

____________________________________         __________________

 Director






Date

For the University of Illinois at Champaign-Urbana

__________________________________

___________________
Director, NCSA





Date

__________________________________

___________________
Dean, College of Engineering



Date

__________________________________

___________________
Dean, College of Liberal Arts & Sciences


Date

Appendix A – Announcement of Opportunity

	Announcement of Opportunity for Blanco Instrumentation Partnership 

NOAO announces a partnership opportunity to develop a major new instrument for the Blanco 4 meter telescope of Cerro Tololo Inter-American Observatory. Although there are no restrictions on the type of instrument that can be proposed, in order to build on the Blanco telescope's particular strengths we see a special opportunity to exploit the wide field capability of the prime or RC focus of the telescope. Additionally, any proposed instrument should be, consistent with a system-wide view of facilities available to the US community, in particular those in the southern hemisphere. Guidance on the US system can be obtained from the report on the first workshop on the ground-based O/IR system, see http://www.noao.edu/gateway/oir_workshop/ 

By the likely time of commissioning of the new instrument solicited here, we expect to have retired the RC and Echelle spectrographs since their capabilities will have been replaced by new instrumentation on SOAR and Gemini. We plan to begin sharing the wide-field IR imager NEWFIRM with the KPNO Mayall 4-m in 2006, NEWFIRM is described at http://www.noao.edu/ets/newfirm/. A technical description of the telescope will be accumulated here. 

Proposers will need to submit a science plan, a technical plan, and a management plan. The science plan should include a description of compelling science to be undertaken by the proposing team, which may be in partnership with NOAO, and also an outline of anticipated astronomy community use of the instrument through merit based proposals. The technical plan should present a conceptual design of the instrument in sufficient depth for peer reviewers to assess the feasibility of the project with the resources to be committed. The management plan should outline the proposed sharing of responsibilities for optomechanical, focal plane, data acquisition, and data management work packages between the proposer and NOAO. A general management structure along with a schedule of project reviews (PDR, CDR) and acceptance testing should be included. The management plan should include a plan for public and educational outreach and explain the broader impacts of the project. 

Up to 30% of the Blanco telescope time for 5 years commencing in 2007 or 2008 is available for the science project. NOAO will contribute the operation of the telescope and an upgraded control system with a combined nominal annual value of $4M at real year prices. NOAO would expect to partner with the successful proposer in developing a data management system, (including data acquisition) which is compatible with the National Virtual Observatory. The successful proposer can expect to work with an engineering interface at NOAO with optomechanical and other expertise. 

Letters of intent are due at NOAO on March 15, 2004. At that time an NOAO contact person will be appointed to answer proposers' technical inquiries, and to give guidance on the form and scope of the proposal. Instructions and technical information will also be available via these WWW pages, and arrangements can be made for early appointment of the NOAO contact person, mentioned above, if appropriate. Full proposals are due August 15, 2004, and will be reviewed by an expert external panel. It is expected that results will be announced by October 15, 2004. 

Potential proposers are encouraged to contact Alistair Walker at awalker@ctio.noao.edu , (56-51-205200). 

Alistair Walker 
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	Fermi  National  Accelerator  Laboratory
P.O.Box 500 • Batavia, Il.• 60510-0500
630-840-3211          FAX 630-840-2900

Director's Office




July 16, 2004

Dr. Jeremy Mould

Director

National Optical Astronomy Observatory

Tucson, AZ 85726-6732

Dear Jeremy,

The Dark Energy Survey (DES) project director, John Peoples, has asked me to write to you to describe the project approval process at Fermilab, the current status of the Dark Energy Survey within that process, and the steps required to begin construction of the project.  I am pleased to do this and thus provide support for their proposal to NOAO.

I charged our Physics Advisory Committee with reviewing the science and technical feasibility of the DES proposal because Fermilab is the host laboratory for the collaboration and for the construction of the camera.  In their report to me, they said, “The Committee finds the science provided by the DES to be exciting and well-worth the estimated costs of the project, assuming it can be carried out on the timescale of the new proposed schedule.  The Committee therefore encourages the Director to approve the submission of the letter proposal to NOAO and to grant Stage I approval for the beginning of work on the DES at Fermilab, if the required funding can be found.”  In reaching this stage, we also conducted a [Director’s] Preliminary Technical, Cost and Schedule Review, which involved a team of respected members of both particle physics and astronomy fields. The report of this review was one of the documents available to the PAC. The PAC report is attached. If you wish we can provide the complete reports from the Director’s Preliminary Review.

I have accepted the recommendation from the PAC, granted Stage I approval to the DES proposal, and approved the collaboration’s submission of the proposal to you for your consideration.  Fermilab finds the science compelling and well-suited to our scientific mission. 

If you find the proposal satisfies your requirements, the collaboration will work to obtain our Stage II approval.  To do this they must develop a detailed technical design and prepare for a review of the cost, schedule, and management of the project. Since we currently expect that the overall project will be managed here we will conduct the review to see that the cost estimate is sound and has sufficient contingency to complete the project, that the schedule has a high probability of being met, and that the project management and collaboration are strong enough to complete the project. 

In addition, the collaboration must obtain commitments for funding the total cost of the project. We will provide them guidance on what resources are available from Fermilab and will work with them to reach necessary agreements with funding sources external to Fermilab. We, along with the other collaborating institutions, will support the work required for them to meet the requirements of this review. When all of these requirements are met, we will be ready to give Stage II approval and begin construction of the project.

If you have any questions about the approval process, please contact me. We look forward to working with you to complete the Dark Energy Survey.

Sincerely,

Michael Witherell


Director


Cc:
B. Flaugher


J. Annis


H. Montgomery


J. Peoples
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Dr. Michael Witherell

Director

Fermilab National Accelerator Lab

PO Box 500







September 27, 2004

Batavia Il 60510-0500

Dear Michael,

Thank you for your letter of July 16 describing the project approval process at Fermilab for the Dark Energy Survey (DES). In that letter you also approved the collaboration’s submission of the DES proposal to NOAO’s Blanco Instrumentation Partnership Review. 

A panel was asked to review the proposal and to advise me whether the proposal to build the Dark Energy Camera and conduct the DES should be accepted, and whether the proposal merits the award of up to 30% of the Blanco telescope time for 5 years. The panel employed the criteria advertised in the Announcement of Opportunity last year.

I am happy to inform you that I now have the report of the review panel, which I enclose for your information. The panel declared that the science goals of the DES, steady tightening of the constraints on the dark energy equation of state and its possible evolution, are exciting and timely. The report recommends that NOAO and the Dark Energy Consortium (DEC) move forward with this partnership with the provision that certain conditions are met. 

A number of these conditions relate to infrastructure whose provision would be incumbent on NOAO, for which the report recommends the DEC identify a prioritized list. I have asked Alistair Walker, Director of Cerro Tololo Interamerican Observatory, to consult with John Peoples about this. This would inform our drafting of a Memorandum of Understanding (MOU) regarding the conduct of the partnership. The MOU would also take note of Fermilab’s approval process going forward, including your Stage II approval. Fermilab, as lead institution in the DEC, and NOAO would, I assume, be the parties to the MOU. Such memoranda require AURA and NSF approval on our side. In these matters AURA is advised by its Observatories Council and NSF by its NOAO Program Review Panel. I am keeping these groups informed about the DES.

If you would like to discuss this process further, please contact me. We look forward to working with you on the Dark Energy Survey.

Sincerely,

Jeremy Mould

Director

cc: C. Foltz, J. Peoples, 
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      A. Walker, W. Smith

Appendix D – List of Plans defined in the MOU

The list of plans defined in the MOU:

The Funding Plan

The Observing Plan and the DECam-Blanco Operations Model (Section 3)

The observing plan for DES will allow the DES science goals to be achieved in the five year period between 2009 and 2014 with30% of the Blanco time.

DECam Integration Plan

The integration plan will define the interfaces between the Blanco Telescope, including all Observatory systems that are needed to carry out the DES, and DECam, including all off-telescope systems provided by the Collaboration as part of DECam.

DECam Installation Plan

DECam Installation plan will define and document the procedures for the initial installation of DECam, including the new prime focus cage, on the Blanco and the connection of DECam to the Observatory utilities.  This plan will also define the institutional responsibilities of the Parties that will carry out the initial installation and commissioning.

Operations and Maintenance plan

DECam Operations and Maintenance plan will define and document the procedures for servicing DECam. The plan will include a description of the support of the off-prime-focus-cage equipment and services provided by CTIO. It will define the DECam spares and the maintenance support of DECam that will be provided by the Collaboration.

Telescope and infrastructure improvement plan

CTIO staff, in consultation with the Collaboration, will prepare a telescope and infrastructure improvement plan that includes the aforementioned items for consideration by the CTIO Director.  
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