Summary

The proposed Deep Underground Science and Engineering Laboratory (DUSEL) will provide laboratory space shielded from cosmic rays and their induced reactions for experiments requiring extremely low backgrounds.  However, unless the experiments themselves are built from components with extremely low levels of radioactivity, we cannot take full advantage of this natural shielding. Therefore, assay and acquisition of radiopure materials is essential to the success of a wide range of experiments being proposed as the initial suite of experiments.  Above-ground activation and contamination in transport and handling all point to the need for local screening, on-site clean preparation and machining, and production and storage of ultra-pure materials underground.  Thus, DUSEL itself must include a low background counting facility to enable these experiments and benefit the wider community.  

The collaboration for Assay and Acquisition of Radiopure Materials (AARM) includes representatives from all the experiments that require low background environments and material for shielding and detector elements.  Support letters from the other S4 involved in this activity are included in the supporting documents section.  This proposal seeks resources for the design of the Facility for AARM (or FAARM), which will be a dedicated, water-shielded room located at the 4850-ft. level, housed in a standard lab module (20m x 20m x 50-75m).  Within this dedicated and centrally-located FAARM will reside the following common technical capabilities identified as needed by the initial suite of DUSEL experiments: -screening,  counters, radon emanation chambers, and one state-of-the-art ultra-sensitive immersion tank for whole body counting.  Directly outside the shield we will locate a clean machine shop, special fabrication tools, clean room, and wet chemistry lab.  Shallower sites will accommodate NAA g-screening, and storage and production of ultra-pure materials.  In order to aid the facility design, the collaboration will measure and simulate backgrounds in the Homestake Laboratory and in its planned, state-of-the-art screeners. They will create a materials database and a code repository, integrate assay capabilities across sites, and establish synergy workshops to identify new fields and/or techniques in the emerging field of low background science.  
This work is inherently broad in impact, in that it creates screening infrastructure of use by both the rare-event search community, as well as other scientific fields - many of general societal interest, such as national security, archaeology, public health, and environmental monitoring.  In addition, it will provide training of scientists in radiation-detection technologies and low-background techniques, which supplements the country's technical intelligence base, both inside and outside physics. FAARM offers several prestigious topics for a PhD physics thesis, and its advanced technologies provide students with multidisciplinary opportunities in math, engineering, computation, chemical assay, material purification, low-background counting, and neutron activation.  AARM has established a unique collaboration that combines expertise from national labs and research institutions with under-represented groups from EPSCoR states.  It thus creates an excellent environment to mentor early-scientists and engineers from a diversity of institutions.  The range of projects available in a dedicated low background facility will create a sustainable program for recruiting and training students and young scientists to discover and create cutting-edge technologies.
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