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LZ - detector principle %
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High density (2.9 g/cm3)

High atomic mass (A=131 g/mol)
Spin-dependent sensitive isotopes
Large light output and fast response
Long electron drift lengths (~1 m)
Excellent ionization threshold

No long-lived radioactive Xe isotopes
Self-shielding (using 3D pos. recons.)

Scalable to multi-ton size
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Predecessors: ZEPLIN and LUX

- ZEPLIN - 12 kg Xenon, high
field, 319 days, veto, etc.
@Boulby, UK

. LUX - 370 kg Xenon, world-
leading, water tank veto, etc.
@Sanford Lab, SD - USA
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| Z Design

10 t liguid Xenon
(7 tactive, 5.6 t id.Vol.)

- 494 3"PMTs

50 kV cathode

Xenon skin detector
(131 1"& 2"PMTs)

iquid scintillator outer
detector (120 8" PMTs)

high purity water shield
Technical Design Report, arXiv:1703.09144 . 4850l Sanford Lab
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LZ Design - skin and OD

counts/tonne/year

107!

outer
detector

Instrumented xenon skin - ; ;

gamma-ray tagging & :
. Gd-LS - v b

thermalize and capture neutrons s
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Sensitivity projection
- Spin-independent WIMP sensitivity projection (1000d)
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Sensitivity projection
- Spin-dependent WIMP sensitivity projection (1000d)

WIMP-neutron WIMP-proton
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Background

Detector materials
Radio-assay campaign
RN emanation

Rn emanation screening and assaying of
assembled parts

Rn plate-out and dust
Rn-reduced cleanroom assembly
dust-monitoring

Xxenon contaminants
85Kr removal at SLAC

Cosmogenics and external backgrounds

. 4850l at SURF 80

instrumented Xe skin, Gd-LS OD, water
shielding
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Calibrations

- Expand on successful LUX calibration program

- Spatial response and temporal variations

_ 83m|<r’ 131 mXe

. Xenon skin and Gd-LS - 220Rn, movable y-sources

. Electron recoil - CHsT, 14C, (37Ar)

- Nuclear recoil - mono-energetic DD, pho

[O-Nneutron

sources and other high & low energy nel

{ron sources

- Optical calibration systems for PMTs and OD (LEDs)
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Status update - Titanium vesse|

Intensive program to identify low activity titanium material (arXiv: 1702.02646)
Fabricated in Italy, at SURF May '18, vessel acceptance completed

OCV in water tank at 4850L, ICV tiling (PTFE) complete, skin PMTs installed)
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Status update PMT arrays

Top & Bottom array checkouts complete - June 19
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Status update -TPC

titanium field-shaping rings encased within PTFE

assembly of FFR completed Dec'18
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Status update HV grlds

. (semi-)automated loom weaving SS wire grids at SLAC

cathode & RFR grids at SURF May 19, anode scheduled June 19

PC assembly (from bottom PM
(This week Ill)

array up) started June 19
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Status update - Quter Detector

Vil . : ]
4 e

T L
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\

b

4 side tanks at SURF inside water tank
(top & bottom tanks expected June '19)

Gd-LS production installation at BNL ongoing

OD PMTs tests complete (Korea),
mock ladder assembly tested March 19

Markus Horn - LUX-ZEPLIN Dark Matter experiment



Status update - Xenon

/t Xenon in hand at SLAC

Kr removal designed to 0.015 ppt starting July ‘19
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Status update U/G Xenon system

& ,: ‘ x t|||ll*

. Xenon tower, Xenon circulation compressor
and Xenon circulation test cryostat onsite

. Cryogenic system (cryo-cooler, LN storage, transfer lines) in place
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Timeline

TDR Mar'17/

Titanium paper o
Sensitivity paper

US CD-1 l Fleb’1 / _ :"I
Mar'15 L e E S

Surface Lab
Aug'l/

US CD-2
ADr'16 Davis Lab
P USCD3 @4850L

Jan'17/ Jun'18

Com~missioning
& first data taking

PN

2020

2015 2016 2017 2018 2019

NOW
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Timeline - Olivia-style
| UX disassembly First detector pqrts arrive onsite
Construction starts!

"We had good times”
Ready for datal!

Review process
US CD-1/2/

)

2015 2016 2017 2018 2019 2020
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