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LZ: 38 Institutions & 250 scientists,
engineers and technicians

Center for Underground Physics (South  15) Brookhaven National Lab (US) 28) University of California, Berkeley (US)
Korea) 16) Brown University (US) 29) University of California, Davis (US)
2) LIP Coimbra (Portugal) 17) Fermi National Accelerator Lab (US) 30) University of California, Santa Barbara (US)
3) MEPhHI (Russia) 18) Lawrence Berkeley National Lab (US) 31) University of Maryland (US)
4) Imperial College London (UK) 19) Lawrence Livermore National Lab (US)  32) University of Massachusetts (US)
5) RoyalHolloway University of London (UK) 20) Northwestern University (US) 33) University of Michigan (US)
6) STFC Rutherford Appleton Lab (UK) 21) Pennsylvania State University (US) 34) University of Rochester(US)
7) University College London (UK) 22) SLAC National Accelerator Lab (US) 35) University of South Dakota (US)
8) University of Bristol (UK) 23) South Dakota School of Mines and 36) University of Wisconsin — Madison (US)
9) University of Edinburgh (UK) Technology (US) 37) Washington University in St. Louis (US)
10) University of Liverpool (UK) 24) South Dakota Science and Technology  38) Yale University (US)
11) University of Oxford (UK) Authority (US)
12) University of Sheffield (UK) 25) Texas A&M University (US)
13) Black Hill State University (US) 26) University at Albany (US)
14) Brandeis University (US) 27) University of Alabama (US)




Liquid Xenon TPC operations
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LZ detector design

7 tonne liquid xenon Instrumentation conduits

time-projection _ =& * .ﬂhpci'_ﬂfn‘%f o Existing
chamber water tank
Wi Xe Gadolinium-loaded

heat liquid scintillator

exchanger|s

L

‘ 5 Additional 131 xenon “skin” PMTs Neutron beampipes

i . tr ! ' 120 outer
i =l ! —~ detector
High voltage | petd

feedthrough

PMTs
494 photomultiplier tubes (PMTs)



TPC design
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OD design and impact




Xenon gas system

| : > 1 R EX-situ removal of Kr via charcoal
e u— chromatography (SLAC)
Circudion pumg [LTON ] Constant removal of reactive impurities
1 L with a hot gas getter, flow at 500 slpm

Column UL *l Gas circulation allows for injection of
| [ _mgl radioactive calibration sources
R *BKr83m, Xe131m workhorses

with getter




Calibrations

LUX Tritium beta calibrations

SN _w-{

e Extensive calibrations utilizing:
*JInjected gaseous sources (betas,
gammas, alphas)
| External neutron sources
] Calibration source deployment
tubes (gammas, neutrons)
*} Many calibrations
*IMain TPC: NR & ER bands
*IMain TPC: x, y, z & purity
monitorring
] Skin and OD: energy and threshold

Complementary neutron calibrations
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Background control and estimates
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Full discussion in C. Ignarra’s next talk



Performance drivers

Light collection (PDE) 005 | 0.075 | 0.12
Drift field (V/cm) 160 310 650
Electron lifetime (ps) | 850 | 850 2800
PMT phe detection 0.8 0.9 1.0
N-fold trigger coincidence | 4 3 2
R (mBq in active region) 134 13.4 0.67
Live days ~ 1000 | 1000 | 1000
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Baseline sensitivity: 2.3x10728 cm2 40 GeV/c2 WIMP from 5.6 T & 1000 livedays




LZ Simulated Signal Region
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LZ Timeline

Month Activity

March LZ (LUX-ZEPLIN) collaboration formed
July LZ Project selected in US and UK
2015 April DOE CD-1/3a approval, similar in UK
DOE CD-2/3b approval
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DOE CD-3c approval

LUX removed from underground
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Begin preparations for surface assembly

Begin underground installation
Begin commissioning
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Recent project activities
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LZ Calibration Sources

Tritium beta, Q@ = 18.6 keV ER band Internal
B3mr | beta/gamma, 32.1keV and 9.4 keV TPC (x, 5, 2) Internal
Lmyte 164 keV ¥ TPC (x, y, z), Xe skin Internal
“0Rn various a s xenon skin Internal
AmLi (a.n) NR band CsD
o spontaneous fission NR efficiency CsD
o 122 keV ¥ Xe skin threshold CSD
28Th 2.615 MeV y, various others OD energy scale CsD
B -‘?Ha back-to-back 511 keV y's TPC and OD sync CsD
88y Be 152 keV neutron low-energy NR response External
205B; Be 88.5 keV neutron low-energy NR response External
2068i Be 47 keV neutron low-energy NR response External
DD 2.450 keV neutron NR light and charge yields | External
DD 272 keV neutran NR light and charge yields | External




LBNE Liquid Argan
surface laboratory

Oro Hondo
exhaust shaft

Large Underground Xenon—LUX/LZ
{First and second generation dark matter)

Dpan May 2012

M

DIANA
(Nuciear astrophysics)
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Ma.crans DEMONSTRATOR Mult-functional lab modie : 2 :E?GE L’q”:?ag;w?
(Neutrinoless double-beta cecay| (Third generation dark matter) ‘ ) Leve ratory
Open May 2012 '

FAARM - Low ba&gl ound
(Low background assay) counting facility
Temporary Clean Room
{Copper electroforming)
Open January 2011



LZ @ Davis Cavern




3ackgrounds

.\*/ ER
ER _— l‘
.Kr/ Rn B decay
NR

Uniform in LXe

External Materials




SLAC System Test Platform




System Test TPC

*} Test Grid High
Voltage with single
photon and single
electron sensitivity
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*BPrototype many
subsystems:
circulation, slow

controls, sensors
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