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We are working towards detectors of unprecedented reach:

< 1 event /tonne / year

WIMP Dark Matter
BBOV

A. Hime, Physics Division, LANL
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Muon-Induced Background Study for Underground Laboratories

Mei & Hime, Phys. Rev. D73, 053004 (2006)
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m,, sensitivity (90% CL) [meV]

Mod. Phys. Lett.
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Depth Requirements for a Tonne-Scale 76Ge Neutrinoless Double-Beta decay Experiment
arXiv:1109.4154v1 (Sept. 19, 2011)

A. Hime, Physics Division, LANL



Depth Requirements for a Tonne-Scale 76Ge Neutrinoless Double-Beta decay Experiment
arXiv:1109.4154v1 (Sept. 19, 2011)

Reaction Mei & Hime  Scaled BG

©Ge(n, n'y) 40 0.49
“Ge(n,n'y) 8.0 0.10
Cu(n,n'vy) 7.6 0.094
208Ph(n, n'y) 14 0.17
Ge(n,n) 14 0.17
¢ hits 10 0.17
Others 9.6 0.13
Total 100 1.3

3100 m.w.e. 4300 m.w.e.

90% p-veto 99% u-veto

10 cm poly 30 cm poly

Uncertainties * x2-3

A. Hime, Physics Division, LANL



e-Scale 76Ge Neutrinoless Double-Beta decay Experiment

arXiv:1109.4154v1 (Sept. 19, 2011)
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Depth Requirements for a Tonne-Scale 76Ge Neutrinoless Double-Beta decay Experiment
arXiv:1109.4154v1 (Sept. 19, 2011)

Source Radioactive Isotope Background
[et t=1 y=! ROI] [et t=1 y=! ROI]
“IrGe Crystals ~Ge eo 2322:;41;{} / <0.34
<0.01 <0.03 <0.30
Detector Mounts 2321211 2;0]‘3; 0.06
708 AR,
Front-end Electronics 0'(;? O.OBQI 0.03
Cables o e T <0.05
Cryostat 2(()) ?2‘1 2(; ji(gi 0.15
) AR,
Inner Cu Shield (T 221 N 0B7‘ 0.31
Outer Cu Shield 23211‘1 2(;40? j;)(.j(())l <0.03
Pb Shield iog;gll j(‘)‘l('))’ll <0.02
T Tar Omm on
Total Depth-independent <1.1
Total Depth-dependent Homestake 7400 ft
Total Background <1.1

A. Hime, Physics Division, LANL



MiniCLEAN Dark Matter Experiment
arXiv:1110.1005v1

Calibration

TN

O Ptlca' PMT Sphere — Inner Outer Vacuum
C tat
Module o crvosyl

A. Hime, Physics Division, LANL



MiniCLEAN Dark Matter Experiment
arXiv:1110.1005v1

1228

A. Hime, Physics Division, LANL



MiniCLEAN Dark Matter Experiment
arXiv:1110.1005v1

A. Hime, Physics Division, LANL
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A. Hime, Physics Division, LANL

Cross-section [cm?] (normalized to nucleon)



Simulation Inputs for MiniCLEAN
Kim Palladino
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—— Simulation
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0
Neutron energy [e\}]

A. Hime, Physics Division, LANL

1

10

2 3 4
1l‘auon momentum (GeV/c)



We are working towards detectors of unprecedented reach:

< 1 event/tonne / year

WIMP Dark Matter
BBOV

For Homestake at 4850 ft, significant water shielding (~3-5m)
and/or active neutron veto will be required ... or Overburden at 7400 ft.

A. Hime, Physics Division, LANL



Thank You

A. Hime, Physics Division, LANL



