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Time Projection Chamber
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LZ is a dual-phase time
projection chamber (TPC)

time

Particle collision - light (S1) +
charge

Charge is extracted
— electroluminescence (S2)

3D position reconstruction
- The S2 is localized in X-Y

Drift time
indicates depth

_ _ Outgoing
- Time difference between S1 and Particle

S2 gives depth =

Incoming

S1

Strengths of Xe TPCs

- Self-shielding + position
reconstruction — Fiducialization

- S2/S1 ratio » BG discrimination
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y 4 LZ

* 10 tonnes total, 7 tonnes active, 5.6 tonnes fiducial
« 1.5 m diameter, 1.5 m height

Section View of Electroluminesce
TPC region and gas phase

Unipar PMT Array — 8

Walr structuns — S
/

« 2-component veto system: LXe skin and outer
detector

TPC field cage —

HW umbilical and
connaction to cathode

» Gas circulation/purification system @ 500 slpm
* Internal an external calibration, ER and NR

» 494 3" PMTs in TPC

10.2 kV/cm

Instrumentation

Water ~ Conduits electroluminescence
Tank field (11.5kV
\ difference)
Outer e 310 V/cm drift field
Detector PMTs™ (50kV Cathode)
High Voltage Scintillator
Feedthrough ™\

Liquid Xenon
Feb 19, 2018 Heat Exchanger
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BG Controls
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Screening of ALL materials

— About 50% done - Radon removal for LZ
. surface assembly lab
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« See https://arxiv.org/abs/1702.02646 for
example of the choice of Titanium

- Includes radon assays

On line radon removal system for most
problematic components — warm cables

Radon-reduced clean room for TPC
assembly

Exposure to dust tracked with witness
plates

Procedures and real-time quality
controls
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Discrimination and Fiducialization
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Backgrounds |

5.6 Tonne fiducial mass, 1000 live-days, ~1.5 - 6.5keV, single scatters and veto

Background Source

Detector Components
Dispersed Radionuclides — Rn, Kr, Ar
Laboratory and Cosmogenics

Surface Contamination and Dust

Physics Backgrounds — 28 decay, neutrinos*

Total (after 99.5% discrimination and 50% NR efficiency) 6.48
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Sensitivity
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e Simulation of a 1000 day LZ
run
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Progress
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- 4 tonnes to go

e Xenon purification via
charcoal chromatography

\ Chromatographic
- https://arxiv.org/abs/1605.0 Separation
3844 / \ ’1
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Xe & OD Vessels
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I Inner Vessel B

g

e Inner and outer vessels are finished,
delivery soon

 QOuter detector scintillator tanks
finished this month

VR Firstside il
\
| Y
~ Part of the scintillator tank
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Xe Gas and Liquid Handling
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m tEt & SOl * Circulation tests at ~7/0SLPM at SLAC
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 LZ circulation system installed and tested
underground at the end of 2018

- Using a dummy cryostat

2 One of LZ cir
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HV Testing

(ol BN ¥ g
D M\

« Cathode cable tested to 120kV

- Cathode feedthrough testing in LAr to same voltage

« Small versions of . :
grids (and individual Full Grid Test Vessel
wires) tested in gas and
liquid Xe

 Full scale testing coming

Small Test
Extraction Region

1

Cathode HV Test
A Structure
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HV: Full Scale Grids
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1/3 Scale Grid (50cm diameter)

* 50cm test grid
woven and glued
to test methods

» First full scale grid in production now
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PMT & DAQ

« All 3" PMTs in hand

« All cold tested

« DAQ chain test constructed g 1
« Measured response to Xe scintillation light W Cold PMT Tests

- https://arxiv.org/abs/1801.01597
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Schedule
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CD1 Review — March 2015
CD2 Review — April 2016
CD3 Review — February 2017 - construction can start in earnest

Cryostat fabrication just completed

PMT array assembly begins in March

Xenon handling installation and commissioning starts Fall 2018

TPC installation Spring-Summer 2019
Cooldown starts Winter 2019-2020
First physics data — Spring 2020
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Conclusions
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« WIMP dark matter remains an attractive dark matter candidate

» LZ will exclude a large fraction of the available parameter
space and has the potential to discover WIMPs even |f
previous experiments fail to see them

Massive screening and R&D program has made LZ possible

Construction is under way!

Detalls in the technical design report
https://arxiv.org/abs/1703.09144

... and the sensitivity paper:
https://arxiv.org/abs/1802.06039

Thank You
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