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ÅL-CDM cosmology is a remarkably successful model

Å Initial conditions photographed at the surface of last scatters (CMB radiation)

Å Left to evolve for 13.7 GyrǳƴŘŜǊ ǘǿƻ ŘŀǊƪ ΨŦƭǳƛŘǎΩ ςDE and DM

Å To produce what we see today ςƴƻǊƳŀƭ ƳŀǘǘŜǊ όŀƭƳƻǎǘύ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ
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Å{ǇƛǊŀƭ ƎŀƭŀȄƛŜǎ ΨǎǇƛƴΩ ǘƻƻ ǉǳƛŎƪƭȅ ŦƻǊ ǘƘŜƛǊ ƻōǎŜǊǾŜŘ ΨƭǳƳƛƴƻǳǎΩ Ƴŀǎǎ

ÅOur Milky Way is no exception: we too are immersed in a DM halo

ÅDensity near Sun ~0.3 GeV/cm3, mean particle speed vͯ300 km/s (0.001c)

ÅDirect search experiments probe our galactic DM via elastic scattering
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Kafleet al.2014 ApJ79459Rubin, et al, 1978, ApJ. Lett. 225, L107
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OUR DARK MILKY WAY
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Main observable:
O(keV) nuclear recoils from elastic WIMP-nucleus scattering (or any other particle!)

WEAKLY INTERACTING MASSIVE PARTICLES
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100x more 
sensitive than LUX

THE LUX-ZEPLIN (LZ) EXPERIMENT

LZ Technical Design Report: arXiv:1703.09144
LZ Sensitivity: arXiv:1802.06039

LZ detector(s)
Å 7-T LXe-TPC (494 PMTs)

Å 2-T LXeSkin Detector (131 PMTs)

Å 17-T Gd-loaded Liquid Scintillator 
Outer Detector (120 PMTs)
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Lead and the Open Cut

Sturgis Rally

SANFORD UNDERGROUND RESEARCH FACILITY
Lead, in the beautiful Black Hills of South Dakota
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