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Multi-detector system:

LXe TPC

-7 tonnes of LXe in active mass
-1.5 m tall and wide

LXe Skin

-2 tonne LXe, optically isolated
-Anticoincidence - mostly y-rays

Outer detector (OD)

-17 tonne GD-loaded liquid scintillator

-Anticoincidence - mostly neutrons

— New neighbors
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Discrimination & Calibration

Electron 450
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https://doi.org/10.1103/PhysRevLett.131.041002

The problem with Radon

e Emanates from material and
mixes with LXe

e Can constrain ?'*Pb from
alphas on either side of the
chain

210p,
S (138 day)
(5.4 MeV)

(stable)

Rate [mHz]

Rate [mHZz]

Nicolas

£

Hznsaplebuy

L S L N B
IR AII_eventsM

3p, Single Scatters

216
Po 2p,

Lo s

1
EneZ’gy [MeV] 8 ? 0

B-decay with 11% naked branch (no accompanying gamma)
resulting in low energy recoils -> (70% of ER BGs) 6


https://arxiv.org/abs/2211.17120

The idea...

Liquid Xenon

a-decay

Nicolas

F4

218pg with half-life 186 s
decays in close
succession and

proximity with parent,
both with large signals

What if
we could follow it?
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?22Rn-?'po decay
‘pairs’ can be formed
from LZ data

Results in thousands
of single atom
displacement vectors


https://arxiv.org/abs/2508.19117
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Neutral ?*8Po
follow the
liquid flow
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Charged

@ 218pg are also
1 swept

by the field
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Neutral
218PO
pair
tables
map the
flow of
LXe

Hznsapljabuy

10


https://arxiv.org/abs/2508.19117
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https://arxiv.org/abs/2508.19117
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Starting at
each ?¥po

follow a
streamline for
neutral and
charged
trajectories in
LXe
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Observed Pairs - Unrelated Pairs
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https://arxiv.org/abs/2508.19117

(M3INSI QYd) LTT61°80GCAIXIE

Counts [(t-yr-keVee) ]

Counts [(t-yr-keVee)™]

Residual [(t-yrkeVee) ']

104 4

103 4

102 4

10t
120

100 A

80

60 -

40 A

20 A

—— Taggable SS
—— Tagged SS

—— Time-Shifted Tag

—— 214pb Model

mmm 2'“Bi Ground State
214Bj Energy Level = 295.2 keV
214Bj Energy Level = 351.9 keV
Time-Shift Subtracted

200 400 600 800 1000 1200 1400
Reconstructed Energy [keVeel

<
o
o
o
»

Hznsapiebuy

Tag efficiency of
(63 % 6stat * 7sys)%,
through fit of
tagged against
‘time-shifted tag’
events

(at a flat cost of

~9% exposure)
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https://arxiv.org/abs/2508.19117
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Applying tag to 2024 result for simultaneous fit
WS2024: 4.2 tonne-year exposure
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https://arxiv.org/abs/2410.17036
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https://doi.org/10.1103/447w-94h3

90% CL upper limit for
Spin Independent WIMP-nucleon scattering
WS2024: 4.2 tonne-year exposure
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https://arxiv.org/abs/2410.17036
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T e XLZD = XENON + LZ + DARWIN collaborationsg

Regular Article - Experimental Physics

The XLZD Design Book: towards the next-generation liquid
xenon observatory for dark matter and neutrino physics

e Design book published in EPJC last week

L. Althues


https://arc.net/l/quote/bjtosgcq
https://youtu.be/o7EXUj5mBPE?si=i_KsQOzKC8aNyP9k

Summary: Innovation: IZ

e L|LZLXe flow mapped ® ~10cm precision in LXe
using d-decays flow after ~80 mins

® (63 % 6stat £ 7sys)% *“Pb e Reducingirreducible

tagged, at ~9% exposure cost internal backgrounds
e Simultaneous fit for e Contemporaneous
Tagged/untagged sets calibration sideband
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Circulation system controls:

| Storage and Recovery |
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— Solar v ER — 127Xe Sys. rate unc.

_IZ’UXe 3 Decays & Det. ER Sys. & stat. rate unc. Nicolas
3TAr — Accidentals e Data
. e e L. S—
Background Model Fit 'NZ
For all tested WIMP masses, 'k
. g f
best fit is zero events 2
Source Expected Events Fit Result 1
B decays + Det. ER 215 + 36 222 + 16 i
v ER 271+ 1.6 272+ 1.6 ]
127 -1 A N .I“.\I..ul.u.lw..I\..\I..‘\I\...I\\.;I‘.l.ll.\\IH.AI\HVIV‘WU
124Xe 9.2+ 08 9.3 +£0.8 0 1 273 45 6 7 8 9101112131415 16 17
Xe 50+ 14 52+ 14 Reconstructed Energy [keV ]
136x e 15.1 + 2.4 15.2 + 2.4
8B CEvNS 0.14 £+ 0.01 0.15 £ 0.01 = ;ElmER - izf;g;f; Det. ER
Accidentals 1.2+ 0.3 1.2 + 0.3 17— Bixe " — Toul background
Subtotal 273 + 36 280 & 16 Py S Sreint s
= 1| — ¥"Xe e Data
3TAr [0, 288] 525126 R ’
Detector neutrons 0.010-2 0.010-2 £ [p-value=0.33
30 GeV /c? WIMP — 0.01%¢ z 10°F
Total — 333 + 17 Z 0 L
10" E = i

(LogS2c - ugpr) / opg
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https://doi.org/10.1103/PhysRevLett.131.041002
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Beyond vanilla WIMP

~—Spin-dependent WIMP-n— wr—WIMP-pion coupling—-
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https://doi.org/10.1103/PhysRevLett.131.041002
https://arxiv.org/abs/2406.02441
https://doi.org/10.1103/PhysRevLett.131.041002
https://link.aps.org/doi/10.1103/PhysRevC.102.014602
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003
https://arxiv.org/abs/2404.17666

Beyond vanilla WIMP
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https://arc.net/l/quote/zzsacqkq
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The future of LZ
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e 1000 liveday exposure goal - = = LZ 1000 livedays — LUX 2017
(90% CL two-sided) PandaX-4T 2021
LZ 2022
—— XENONNT 2023
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e Keep expanding physics output

1

e Keep improving analysis

o

S
A
W

1

New results on solar 107

neutrino and light dark
matter searches soon :3
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.052002

