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Excerpt from June 2004 Fermilab Physics Advisory Committee Recommendations
P-939  Dark Energy Survey  (James Annis / Brenna Flaugher)

The Dark Energy Survey (DES) project involves the development of a large, wide-field, optical camera and wide-field optical corrector to be mounted at the prime focus of the National Optical Astronomy Observatory (NOAO) 4m Blanco telescope at the Cerro Tololo Interamerican Observatory (CTIO) in Chile.  The new camera would be used to conduct a survey of over 5000 square degrees of sky in four optical passbands, providing a catalog of photometric redshifts for over 300 million galaxies out to z ~ 1.  The database from such a survey would be used to constrain dark energy parameters via four complementary techniques:  (1) through the abundance of clusters of galaxies as a function of mass and redshift; (2) through measurement of the weak lensing power spectrum on large angular scales; (3) through the evolution in the spatial distribution of galaxies; and (4) through the luminosity distances of a large sample of Type 1a supernovae.  Of particular importance, the DES could provide photometric redshifts for the large sample of clusters of galaxies that will be detected using the Sunyaev-Zeldovitch effect by the South Pole Telescope (SPT), which will begin survey operations in 2007.  As originally proposed, the DES would see “first light” at CTIO in the fall of 2008.  In this context, it would also serve as both a technical and scientific precursor project to two larger programs envisioned for the next decade:  the ground-based Large Synoptic Survey Telescope (LSST) and the space-based Joint Dark Energy Mission (JDEM).


The DES would be proposed in response to an Announcement of Opportunity issued by NOAO for partnerships leading to the development of new instrumentation for the Blanco telescope at CTIO.  By the deadline established for the submission of letters of intent, the DES team was the only respondent to this announcement.  A formal letter proposal is due in August 2004.  If the DES proposal is selected, NOAO would commit internal resources to the implementation of the camera on the telescope, and once completed, would award one third of the observing time on the Blanco telescope to the DES team for a period of five years.


The Committee first heard an informational presentation on the DES at its April 2004 meeting.  Having found the science opportunities presented by this project to be “very exciting and important”, the team was encouraged to further develop its proposal in preparation for Stage I approval.  In the interim, the Director convened a preliminary technical, cost, and schedule review of the DES, which occurred in early June.  The Director’s preliminary review team found the DES to be a scientifically exciting and technically feasible program, but raised several areas of concern about the project.  Among the concerns was the aggressive schedule that had been adopted, particularly given uncertainties in the funding plan at the present time.  In response, the DES team has presented a revised plan with a more relaxed funding profile, which leads to “first light” in the fall of 2009.  The proposed funding outside Fermilab remains unsecured.


The PAC would like to see the issues raised by the preliminary review committee addressed by the DES team.  In general, however, 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.  Given the set of technical, cost, and schedule concerns that have been identified, the Committee believes that, before proceeding to Stage II approval, it is essential that this program be reconsidered when a more mature understanding of the project, technically and otherwise, has been achieved, including cost estimates and the funding plan.  If the projected costs grow, or the schedule slips further, the Committee would want to see the DES team consider trade-offs among cost, schedule, and scope in this context.  The proposal submitted to NOAO should indicate a conditional commitment pending this subsequent review.

