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Proposed Science@DUSEL

Å Evolution of DUSEL and Its Community

Å Scope of Physics Programs

ïDark Matter

ïDouble Beta Decay

ïNeutrino Oscillation, Proton Decay

ïNuclear Astrophysics

ï Low Background Counting

ïOther ïGravity Waves, Vertical Shaft, Solar Neutrino

ï Summary Cost Estimates

Å Scope of Biology-Geoscience-Engineering (BGE) Programs

ïDistributed Experiments [FiberOptic/EcoHydrol/Drilling/Transp. Earth]

ï Facility-Based Experiments [CO2/THMCB/Frax]

ïCavity Experiments

ï Summary Cost Estimates

Å Facility layout with experiments

Å Summary of Science Issues
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Evolution of DUSEL and Its Community

2000: Homestake closure announcement. Meeting with Earth 
science and physics communities

2001: Underground Science Meetings; Earth science, physics and 
geomicrobiology workshops

2002: NSF visit, ARMA/NRC and NeSS meeting [200 BGE participants]

2003: ARMA-NSF and EarthLab reports; ISRM-DUSEL Workshop; Jôburg

2004: NSF S-process announcement, S-1 workshops

2005: S-2 applications, 
H-H selection + 2, AGU townhall, S-2 workshops

2007: S-3 Homestake award; ISRM-DUSEL Workshop, Lisbon

2009: S-4 Science  awards [~230 Physics/~71 BGE senior investigators]

----------------------------------------------------------------------------------------------

2010: S-4 Science awards completed

2010: DEDC transitions to DuRA

2011: MREFC to National Science Board

2013+: Initial experimental activities  begin



INTRODUCTION TO PHYSICS



Homestake DUSEL5NSF Status Review  - April 13-15, 2010

Physics ïScience Questions in S4

ÅWhat is the Universe made of?

ÅWhat is Dark Matter?

ÅWhat is the origin of the elements in the 
cosmos?

ÅWhat are the fundamental properties and 
interactions of the three families of neutrinos and 
what can it tell us about the matter/antimatter 
asymmetry?

ÅIs ordinary matter inherently (un)stable?

ÅWhat is the spectrum of neutrinos from 
supernovae, and what can this tell us about the 
history and evolution of our universe? 
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Major Motivation for Physics - Depth
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Cosmic-ray Muons Cosmic-ray Neutrons


