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Acrylic Tanks

: Segmented tanks - easier transport and installation underground
plug | _

(for when YBe

2 K D calibration source - |CP-MS radioassay
n e 4 \ 7 i . .
LORE SIS : notinkes — UV transmission tested

— radon exposure & dust monitored
— strength & hardness tested

Reynolds

POLYMER TECHNOLOG)

Building the Impossible

Fabrication almost complete - tanks are in the oven right now!
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V4 Liquid Scintillator

(CHa),CHg
Technique - chelation of Gd with TMHA in LAB

— result 0.1% Gd by mass
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Light Collection
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=77 University Requirement:
Building and testing PMT > 80 phe / MeV
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Prototype - LS Screener
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Gd/Sm a-decays

Internals
(238U/232Th/40K/14C)

LZ Components

Acrylic / dust

Cavern y-rays

-
sh

¥+ %%

‘ Sy )\ x
ielded & uhshielded measurements taken with

Cavern Backgrounds

Initial simulations suggested cavern was
dominant background in OD at > 90 Hz,

but Davis cavern y-flux was uncertain.

New measurements of 40K, 238 and 232Th
concentrations in rock used to simulate
rate in OD - now 18 Hz
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LZ Backgrounds

Background Expected NR

eant4 simulation - radioactivity placed in
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In simulation, veto an event if: H PMTs 0.027
energy deposit > 200 keV in TPC
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Neutron Capture on Gd
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7 4 Performance

140

No veto: 12.31 counts/1000 days

102
At 200 keV threshold, 500us window, the OD is only 3.5% inefficient! : 2
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Summary

Construction of LZ veto detector well underway
® Tanks almost complete, arriving at SURF in next couple of months
® Liquid scintillator production starting July

Analysis of prototype (LS screener) data ongoing, but already learnt a lot
about contaminants and LS handling

® '4C measurement, lightyield, quenching

® Unexpected backgrounds - 147Sm, 76y, 'Be ...

® Data used to test LZ data analysis framework

Analysis of Nal measurements of cavern y-rays also ongoing, but so far
suggests 5x lower background rate in OD than first thought

Performance of OD in simulation so far meeting all goals - vetoes 97.5% of
WIMP search background neutrons

Commission and calibration in 2020 - exciting physics to come!
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The LZ Outer Detector

1.6 Outer Detector System

Weight of Gd-loaded LAB scintillator

17.5 tonnes

Number of acrylic vessels, total acrylic mass

9O vessels, 3.1tonnes

Number of 8-inch PMTs 120
Minimum thickness of scintillator 0.61m
Diameter of water tank 7.62m
Height of water tank 5.92m
Approximate weight of water 228 tonnes

TABLE III. Estimated backgrounds from all significant sources in the LZ 1000 day WIMP search exposure. Counts are for
a region of interest relevant to a 40 GeV/ ¢ WIMP: approximately 1.5-6.5 keV for ERs and 6-30 keV for NRs; and after
application of the single scatter, skin and OD veto, and 5.6 tonne fiducial volume cuts. Mass-weighted average activities are
shown for composite materials and the **U and ***Th chains are sglit into contributions from early- and late-chain, with the

latter defined as those coming from isotopes below and including *?°Ra and **'Ra, respectively.

Background Source Mass 2'?’SUe 238Ul 232Th,E 232Thl “co K n/yr | ER NR
(kg) mBq/kg (cts) | (cts)

Detector Components
PMT systems 308 31.2 5.20 2.32 2.29 1.46 18.6 248 2.82 | 0.027
TPC systems 373 3.28 1.01 0.84 0.76 2.58 7.80 79.9 4.33 | 0.022
Cryostat 2778 | 2.88 0.63 0.48 0.51 0.31 2.62 323 1.27 | 0.018
Outer detector (OD) 22950 | 6.13 4.74 3.78 3.71 0.33 13.8 | 8061 0.62 | 0.001
All else 358 3.61 1.25 0.55 0.65 1.31 2.64 39.1 0.11 | 0.003
subtotal 9 0.07
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Non-linearity of scintillator

Daya Bay - Phys. Rev. D 95, 072006 (2017)
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Incident neutron data f JEFF-3.1.1 / MT=102 : (z,9) radiative capture / Cross section
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