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A brief history of hunting WIMPs
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The first dark matter search was at Homestake!
Grandparent of Majorana
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An elustve quarry
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An elustve quarry
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a predominant [7(1) gaugino (Bino) composition for the LS

However, we think they provide a realistic estimate of the target

. For example, there are surely some supersymmetric models that predict larger

T. Shutt - LZ, Oct 30,2013
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BOREXINO: 1 million times lower bagkground than CDMS

photo: BOREXINO calibration




A brief history of hunting WIMPs
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How to be massive for dark matter
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cintillator veto s
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LUX was a dry run

Water tank deployment
T1 vessels
Thermosyphon cryogenics
Dual-phase heat exchanger system
Xe purity analytical systems
Kr removal to very low levels
Low background PMTs
Eftficient light collection
In-situ calibrations
Electronics

Davis campus infrastructure

ZEPLIN III: background rejection at high field

Assembled a great team
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I.Z. Collaboration

US Groups Overseas Groups
Brookhaven National Laboratory Imperial College, London
Brown University LIP — University of Coimbra
Case Western Reserve Unitversity Moscow Engineering Physics Institute
LLNL Oxford University
SLAC STFC Daresbury Laboratory
South Dakota School of Mines and STFC Rutherford Appleton Laboratory
Technology University College, London
South Dakota Science and Technology University of Edinburgh
Authority University of Sheffield
Texas A&M University
Unitversity Of Alabama

University of California, Berkeley/L.BNL
Unitversity of California, Davis

Un%vers%ty of California, Santa Barbara 19 U S and 9 Internati on al
University of Maryland] : ..
University of Rochester mnstitutions

University of South Dakota

University of Wisconsin

Physical Sciences Laboratory, Wisconsin
Washington University

Yale University
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A neutrino-dominated background

Terrestrial backgrounds Scintillator veto applied

5.7 tons
fiducial
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* The ultimate background to WIMP searches is astrophysical neutrinos

* [.Z’s dominant backgrounds are all neutrinos:
—Sun
— Cosmic rays on atmosphere

. Irreducible, 0.6 events
— Supernovae throughout universe

T. Shutt - LZ, Oct 30,2013



A story about Kr removal

GALLEX (91-97)
"1Ge extracted
from Ga

Borexino (07-13)
Rn removed
from air

2000

;q Homestake (70-94)
37 Ar extracted
from cleaning

fluid —
LUX/1.Z (13-)

Kt removed
from Rn
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L7 sensitivity
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LZ approaches the final neutrino background
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* Timeline:
—Agencies conducting a “down-select” process

—Proposal due Now. 26, decision expect in January.
—Project: CD1 April 13 -> Completion March 17

T. Shutt - LZ, Oct 30,2013



1.E-40 5
O |
= 1.E-41 N 5
= o %e | 50 GeV
z % 1.E-42 | | ™Crystals 1- * : WIMP
o = ® Cryogenic
Q O .
g E 1.E-43 A Liquid xenon A“&. i THESS
= 8 1.E-44 | @ Liquid argon A Ii
. Q ALUX and LZ ‘?0
= 1.E-45 || aAxenonaT A<
g Threshold iﬂO B
= 146 _ ol
O Cryogenic | A
1.E-47 [ | © Liquid argon E <
A LUX ; A
1.E-48 ' '
1985 1995 2005 2015 2025

Year

* Competition to find dark matter 1s fierce

* We have the experiment, site, collaboration and partnership to succeed

LUX/LZ will be the experiments to beat
for most of the next decade or more

T. Shutt - LZ, Oct 30,2013



