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Simplest Diagrams
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 Scintillates, comparison

with ionization allows
“discrimination’ of signal

and background
* Plenty of signal =1 keV
e Liquid p=3 gm/cm?3, purity
* No long-lived radioisotopes
e 9 stable isotopes
e 2 with odd neutron
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AZ T, orf Jp
122Xe 20 h o*
123%e  |2.1h (1/2)*
124Xe 0.10 % o*
125%e |17 h (1/2)*
126X e 0.09 % o*
127e | 36d (1/2)*
128X e 1.91 % o*
129%e  (26.4% | (1/2)
130Xe 4.1 % o*
Blxe (21.2%  |(3/2)
132Xe 26.9 % o*
133 |5.2d (3/2)*
134Xe 10.4 % o*
135e 9.1 h (3/2)*
136X e 8.9 % o*
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Per tonne, Xenon Most Sensitive (SI)
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Davis Cavern 1480 m
(4200 mwe)
LUX Water Tank
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Liguid Xenon TPC Principle

Z position from S1 —S2 timing
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X-Y positions from S2 light
pattern

Reject gammas by charge
(S2) to light (S1) ratio.

Expect > 99.5% rejection.

— ionization electrons
NN UV scintillation photons (~175 nm)
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Drift time
indicates depth

LS

Image by CH Faham (Brown)
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log 10(82b/81) X,Y,Z corrected
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(b) AmBe and Cf-252 NR Calibration
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@ Central Xenon — 5600 kg Fiducial

241 PMTs . .siatlesta..

111111

(110 skin PMTs) BE

R8520

100-200 kV 146 cm D x H

670-Hs drift
W 241 PMTs

6/16/2013 Harry Nelson for LZ 11/20



L/
Concept

HV Connection

k"

Veto photomultipliers
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Gd-LAB (25 tonne),

Water tank

L Ti cryostats

Liquid Xenon: 7T
48X LUX Fiducial
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Depthicm)

Self Shielding, Veto... Calibrate?

Total Bkgd: All Analysis Cuts Total Bkgd: All Analysis Cuts + LXeSkin Yeto Total Bkgd: All Analysis Cuts + LS + LXeSkin Yeto
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LZ Development
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Estimated Background

ER NR

T UG (11) 14 (40) (0.05) 0.10 (0.35)

Subtotal

Kr+ Rn 46

Neutrinos 234 0.61

Totals Raw (291) 294 (312) (0.66) 0.71 (0.96)
99.5% ER rejection, 50% NR acceptance (1.46) 1.47 (1.56) (0.33) 0.36 (0.48)
Combined (1.79) 1.83 (2.04)

5.6 tonnes fiducial

1000 days
(best) baseline (pessimistic) — bkg of Y, n

6/16/2013 Harry Nelson for LZ 16/20



Roszkowski, Sessolo, Williams (2014)
-

BayesFITS (2014)

CMSSM, >0
Posterior pdf
Log Priors
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LBNL is the lead lab
Expected to be a DOE
(413) project with US
& international
collaborators
Structure in place for
18 months

4 Subsystem Reviews
Complete, 1 scheduled
Goal is CD-1 in fall
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