Strategic Plan for  Experimental Astrophysics (2007-2010)

6/21/07

Mission

The mission of the Experimental Astrophysics Group is to conduct original research in experimental particle astrophysics.

The EAG enables Fermilab to collaborate with universities and other institutions internationally in projects that are aligned with the mission of the laboratory, that are at the forefront of research in their particular field, and for which the laboratory can contribute unique benefit.

Additionally, some members of the Computing Division outside of  EAG participate in experimental astrophysics projects that are led by other parts of the Laboratory.

Context and Assessment of Current State

The EAG is part of the Fermilab Center for Particle Astrophysics (FCPA), which includes members from throughout the Laboratory.   The flagship project of EAG is the Sloan Digital Sky Survey.  Relatively new projects include the Dark Energy Survey and the SuperNova Acceleration Probe.  These projects are broadly planned and executed in context of the laboratory’ particle astrophysics program centered in the FCPA.    Another new project, the  Computational Cosmology Initiative (CCI), is being led by the Theoretical Astropysics Group in PPD but will involve CD members, including EAG. Other CD members participate in the Auger and Cold Dark Matter Search (CDMS) projects.

Vision

The EAG  (and other members of the FCPA) currently participate in the Sloan Digital Sky Survey.  The vision is that as the SDSS ends in one year's time, the EAG will transition to new projects.  The Dark Energy Survey (DES) is an intermediate timescale project, with first data to be collected in 2010.  The SuperNova acceleration probe (SNAP) is a long timescale project, with launch sometime in the 2013 range.  In connection with these large projects, EAG expects to participate in ancillary projects, such as the Computational Cosmology Initiative, that are in support of or complementary to the large experimental projects.  While the core size of EAG is expected to remain stable, it is expected that EAG will continue to attract collaborators from other experiments within the laboratory as the makeup of the laboratory’s program changes in the next several years.  The Fermilab Long Range Plan envisions growth in the overall astrophysics program of a factor of 3 over its current size in the next 5 to 10 years.

Stakeholders

The stakeholders for each project consist of: 1) the funding agencies; 2) collaborators both within and external to Fermilab; and 3) the public scientific community at large.  Unlike traditional particle physics experiments, data from particle astrophysics experiments often have legacy value and utility to researchers outside the experiment.

Goals and Objectives 

1. Sloan Digital Sky Survey: Deliver processed data to the SDSS collaboration and publish to the public through June, 2008 consistent with existing commitments to the SDSS project and conduct scientific research with those data through 2009 and beyond.  Provide engineering and technical support to SDSS telescopes and facilities at APO through June, 2008.

2. Dark Energy Survey: Work with DES collaboration to deliver DECAM to CTIO and to conduct survey planning and mock data challenges to prepare for start of survey operations by 2010.

3. SNAP: Work with the SNAP collaboration to ensure that SNAP is selected for the NASA/DOE Joint Dark Energy Mission by delivering the winning advanced conceptual design report in response to NASA’s Research Opportunities in Space and Environmental Sciences competition.

4. CDMS: Work with the CDMS group in PPD to ensure that data are acquired and processed in a timely fashion such that CDMS remains the leading dark matter search experiment in the world.

5. AUGER: Work with the Auger group in PPD to ensure that data are stored and processed in a timely fashion such that AUGER becomes the leading experiment for high energy cosmic rays in the world.

6. Computational Cosmology Initiative: Work with the TAG to build a 10,000 CPU machine and create physically accurate simulations of the universe that meet the requirements for analysis of  DES data and that are competitive with the best simulations in the world.

7. FUTURE: Identify and develop new opportunities in Experimental Particle Astrophysics.

Strategies

The broad strategies to achieve the strategic goals are:
1) provide a productive working environment for astronomical data collection and analysis; 
2) utilize shared resources within the Computing Division, especially those developed for larger physics experiments, where possible, to maximize efficiency;

3) leverage EAG’s expertise in conducting large, data-intensive surveys,  by applying common knowledge and solutions to similar areas in different projects;

4) collaborate with colleagues from affiliated project institutions.

Resource Needs 

At present EAG has 14 members, mostly scientists.   Additionally, the experimental astrophysics projects draw on scientists, computing professionals, engineers, and technician in other departments in CD and with scientists and personnel in other divisions.  Through the FCPA,  EAG works closely with scientists in other divisions and numerous visitors.  To maximize the effectiveness of these people, space within the FCPA is required to accommodate them. 

Progress Indicators

For SDSS, the major progress indicators are data releases, which are schedule to occur once per year, and publication of papers in refereed journals.

For DES, the major progress indicators are passing DOE reviews (CD1, CD2, CD3).

For SNAP, progress is defined by achieving internal project milestones, working towards the delivery of a completed conceptual design report.

For CDMS, progress is defined by data release publications, with analysis.

For CCI, progress is defined by the size and performance of the computing machine and, later, by the size (volume of universe), detail (number of particles) and accuracy (physics) of the simulations.

Additional Information

From time to time, opportunities arise to broaden EAG and the Computing Division’s participation in these projects in areas where the Computing Division has significant strengths.

