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* A search for (relatively heavy) dark matter with LUX-ZEPLIN (LZ)
arxiv:2609.02823

“Dinosaur collides

with LZ detector?”
Part Il

* Towards the XLZD Rare Event Observatory

for dark matter and neutrino physics
arxiv:2410.17137

XLZD: observing anything
that goes “ping” in the night...
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https://arxiv.org/abs/2609.02823
https://arxiv.org/abs/2609.02823
https://arxiv.org/abs/2410.17137
https://arxiv.org/abs/2410.17137
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THE LZ EXPERIMENT

LZ Detector(s)
inside water shield

7-tonne
LXe-TPC

amts /e / Aay

Davis Lab, SURF

LZ TPD 1703.09144

Veto strategy



https://arxiv.org/abs/1703.09144
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THE DUAL-PHASE XENON TIME PROJECTION CHAMBER

S1: Primary scintillation (VUV) in the liquid
S2: Secondary scintillation (electroluminescence) in the gas

»— Top Photosensor
= == p Array Sensitive to single quanta of scintillation (S1) and ionisation (S2)
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y * 3D position reconstruction of interaction site, fiducialisation
* Nuclear/electron recoil discrimination
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CALIBRATIONS
Electron recoil calibrations

* Tritiated methane injection

« 3H B.. =18.6keV

. 1C B.. =156 keV
* Radon-220 injection

. 212pp B.... =569 keV
* Monoenergetic sources

o 83mKy 32.1 +9.4 keV

o 13lmye 164 keV

* D-D neutrons

Henrique Araujo

74 keV endpoint
« AmBe neutrons (350 keV endpoint)
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PREVIOUS HIGHLIGHTS 5.0 ————T——

 “Standard” SI/SD WIMP scattering

* Light-WIMP scattering & 2B detection

PRL 135, 011802 (2025)
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* WS2022 HENR analysis PRD 109, 092003 (2024), PRL 133, 221801 (2024)
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https://journals.aps.org/prl/abstract/10.1103/4dyc-z8zf
https://journals.aps.org/prl/abstract/10.1103/4dyc-z8zf
https://journals.aps.org/prl/abstract/10.1103/jvqf-njpj
https://journals.aps.org/prl/abstract/10.1103/jvqf-njpj
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003
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HIGH-ENERGY NUCLEAR RECOIL SEARCH

DM scattering models
Can result in recoil spectra peaked at higher energies if:
* Elastic interaction has momentum-dependent coupling

* Inelastic interaction with nearly-degenerate
mass states separated by a small o

We have performed a search for

» Signals described by non-relativistic EFT,
616 models in total, £,-L,,

* Inelastic SI (0,) + inelastic SD (0,)

See talk by
Motoko Fujiwara
for a nice review of the

Fitzpatrick et al. J. Cosmol. Astropart. Phys. 02, 004 (2013)
Smith et al. Phys. Rev. D 64, 043502 (2001)

Bramante et al. Phys. Rev. D 94, 115026 (2016)

Anand et al. Phys. Rev. C 89, 06551 (2014)

theoretical landscape

Henrique Araudjo
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https://iopscience.iop.org/article/10.1088/1475-7516/2013/02/004
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.115026
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.115026
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.94.115026
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HIGH-ENERGY NUCLEAR RECOIL SEARCH I
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EXPECTED BACKGROUNDS

Internal B emitters
o 214pp 212pp, 85Ky 136%q

- Internal EC decays
o Neutron activation: 127Xe, 12°Xe, 12°]
o Double EC of 1%4Xe

- Instrumental
o Accidentals coincidences
o Multiple Scintillation, Single lonisation (MSSI)
o (Wall events)

- Solar neutrinos
o ER:pp+ 'Be

. Internal ERs
o NR: 8B + hep, atmospheric

- Detector components (long-lived y-ray sources)
o 238U chain, 232Th chain, *°K, ¢°Co

- Calibration (residual)
o Injected: 83MKr, 3H, 14C

- Neutrons from detector materials
o Spontaneous fission, (a,n), (muon-induced)

Electron Recoil
Backgrounds

11



FIDUCIAL VOLUME

Smaller fiducial volume than in previous analysis

to mitigate against backgrounds from detector materials,
radon progeny plate-out, and effect of non-uniform
electric fields near the edges

e Wall backgrounds
 Limit wall contribution to < 104 events in exposure

* At least 4 MFP for y-rays from the
dominant MSSI source (352 keV from 214Pb)

e Cathode

* At least 4 MFP for y-rays from the
dominant MSSI source (352 keV from 214Pb)

Analysis fiducial volume
e 4.7 £ 0.2 tonnes

* Analysis exposure: 2.8 tonne-years

Henrique Araudjo
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THREE DATA SAMPLES: DELAYED VETO ()

Contours: neutrons, ER backgrounds

Delayed veto coincidence
o Skin signal > 300 keV or OD signal > 200 keV
o Within 600 us of prompt S1 time
o Tags/constrains neutrons

log10(S2¢ [phd])
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THREE DATA SAMPLES: PROMPT VETO (ll)

Contours: detector ER, 1?/Xe, MSSI

Prompt veto coincidence
o Skin signal > 2.5 phd and within S1 + 0.25 ps
o OD signal > 4.5 phd and within S1 + 0.3 us
o Tags/constrains y-rays, 12’Xe, MSSI, neutrons

log 10(S2e [‘phd])

497 000t

800
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THREE DATA SAMPLES: SCIENCE (Il1)

. . . . . . Contours: L10s 1000 GeV/c?, , MSS|
Science (in anticoincidence with vetos)

o No tagin either veto system
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ONE EVENT OF NOTE OBSERVED... LZ230616

MSSI
LZ230616: 16 June 2023, 21:22:39 UTC » MSS

o S1c=540.1 phd, S2c = 1038 phd
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a9 000

400 800
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ONE EVENT OF NOTE OBSERVED... LZ230616

Contours: ER (10-90%), NR (10-90%)

LZ230616: 16 June 2023, 21:22:39 UTC
o S1c=540.1 phd, S2c = 1038 phd

o 248 + 23, + 23, keV
compatible with nuclear recoil interaction

o 26.4 cm from cathode, 26.9 cm from TPC wall

o S1 & S2 waveforms broadly compatible with (x,y,z)
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SOME CONCEIVABLE BACKGROUND TOPOLOGIES

1. NR background

* Neutrinos: no scattering coherence; no soft scatters >0
* Neutrons: >8 MeV required; no soft scatters; no veto tags

2. Accidental background 4.5
* Low accidental rates expected for such large signals

3. S1 enhancement
Double scatter, with charge lost from one site (MSSI)

: _ ] v h $1 enhancement
e Conceivable, but hard to reconcile rates & topologies ’

A = +450 phd

log10(S2¢ [phd])

4. S2 suppression =l

Single scatter with incomplete charge collection,
e.g. blockage at gate-grid cell or liquid surface, |
or some other form of S2 gain “sagging” 30

* We find no evidence for such suppression
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BACKGROUND TOPOLOGIES: MSSI

Locations causing MSSI events

Fiducial Volume

Wall MSV

* Reverse Field Region (below the cathode)

* Near the TPC walls (field fringing near the field-cage)
Dominant sources

* y-rays from detector components

o 2l4pp - 214Bj + 7 + v, + y [mostly 352 keV, up to 839 keV]

RFR MSSI

* Travel =25 cm (FV cut aggressively removes these)
» Scatter in a (potentially small) charge-dead region
* Evade the vetoes (941+2% prompt tagging efficiency)

For an MSSI explanation, the y-ray must do unlikely things f -

cathode

Reverse Field Region
Expectation

o 0.005 4+ 0.005 in science sample Bottom PMT Array

Henrique Araujo 19



BACKGROUND FIT

* Projections of background model in science sample compared to NR band mean shown below

* Above S1 > 250 phd the background rate drops off significantly
* Integrated background count in 500 < S1c < 600 region is 0.0106 + 0.0008,

— MSSI —— Neutrino + Detector NRs
Accidentals —— Continuous ERs
L I B B R
102; .
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L ™ 1
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z :
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SCIENCE SAMPLE FIT

_ : ; Source Expected Events Fit Result
The 3 data samples are fitted simultaneously Tternal 5 decays AT 160 EIESE
- Best fit # WIMPs is 1.0 for masses > 100 GeV/c? v ER 140.6 £ 8.4 140.3 £8.4
136X e 110.0+16.5 114.2 +16.1
- Similar result for any signal model CH3T & 'C 55.3+3.1 55.2 4+ 3.1
with expected recoils at high energy Xe 21.0+6.3 22.6 £ 5.0
S3mCy 17.145.1 17.0153
1251 8.942.7 9.84+2.3
Detector ERs 8.5+3.4 9.4F1 ¢
3 Accidental coincs. 2.7+0.6 2.6 +0.6
L 127Xe + '*°Xe 1.54+0.3 1.2+0.3
= Atmospheric v (1.14£0.2) x 107" (1.1+0.2) x 107"
= ] 8B+hepr (5.7+0.6) x 1072 (5.7 £ 0.6) x 1072
'S MSSI (4.94+4.9) x 107 (4.6738) x 107°
g Detector NRs [0,0.118]
£ 1 « 1000 GeV/c? WIMP 1.0757
> Total counts 1713 + 39
Observed counts 1710
0 LZ Preliminary
10! 102 103

WIMP Mass [GeV] (Fits to other two ancillary data samples in backup slides)

Henrique Araudjo



RESULT: LIMIT ON LAGRANGIANS Confidence intervals on

all models probed is available:
www.hepdata.net/record/182472

We set upper and lower 90% CL intervals on all models probed
oLy — Ly,
o Inelastic O; and O, up to §=350 keV
o Isoscalar and isovector bases

This event suggests a relatively fast and heavy WIMP
* v, ~ 340 km/s for 1 TeV WIMP to create 248 keV NR
* Vpms ~ 350 km/s (SHM)

=810 km/s in detector frame

(dimensionless)

* InJune, v,

10

* See more model ideas and interesting discussions

in the >100 citations collected in the last 3 weeks! 1071 L —_

10! 10° 10°
WIMP Mass [GeV/c?]

Henrique Araudjo 22


https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=refersto%3Arecid%3A3199115
https://www.hepdata.net/record/182472
https://www.hepdata.net/record/182472

RESULT: LIMIT ON INELASTIC MODELS e —

10f
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g 08}
: s |
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2 067
s |
i - 4 T 0.4l
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: : 17 ST (he) 2 12 T ool
- These can be recast into cross-sections Gov )N 5 %2 oD ke
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- Note: these models imply significant annual modulation!
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https://arxiv.org/pdf/2609.04181
https://arxiv.org/pdf/2609.04181

RESULT: STATISTICAL SIGNIFICANCE

Look Elsewhere Effect: 616 models tested
- 3.4-co local significance

- 2.6-0 global significance

e Multiple models have >3 local significance

* Local significance for all models
provided in the data release:
www.hepdata.net/record/182472

Global p-value

10°
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10 107° 107 1073 1072 1071

Local p-value

100


https://www.hepdata.net/record/182472
https://www.hepdata.net/record/182472

LZ COLLABORATION
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Thanks to our sponsors and participating institutions!
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XLZD: RARE EVENT OBSERVATORY BASED ON THE NOBLE LIQUID XENON

Neutrino nature
Neutrinoless double

LZ HENR Dark Matter
(2609.02823)  \WiMPs

“Who ordered this?”\p-gev beta decay
Inelastic Neutrino magnetic
Axion-like particles moment
Planck mass Double electron
Dark photons capture

XLZD ONBB sensitivity (2410.19016)
LZ ONBB decay search (TevPA 2026)

XLZD Design Book
(2024)

EEEEEEEEEE

Topical Review

B-8 via CEVNS by LZ (2608.29450),
XENONNT (2604.06002) & PandaX-4T)

A next-generation liquid xenon
observatory for dark matter and neutrino
physics

Sun

Supernovae i
S ' pp neutrinos

Early alert .
Supernova neutrinos B,
Multi-messenger
astrophysics

. ] Solar metallicity
:,PJ . ?Bes BBT hep

(see Tianyu Zhu'’s talk)
pp solar neutrino detection by XENONNT (2608.29450) ¢

Henrique Aradjo



https://iopscience.iop.org/article/10.1088/1361-6471/ac841a/pdf
https://arxiv.org/abs/2410.17137
https://arxiv.org/abs/2410.19016
https://arxiv.org/abs/2608.29450
https://arxiv.org/abs/2608.29450
https://arxiv.org/abs/2604.06002
https://indico-icehap.phys.s.chiba-u.ac.jp/event/3/contributions/482/attachments/348/680/AA_TeVPA_2026.pdf
https://indico-icehap.phys.s.chiba-u.ac.jp/event/3/contributions/482/attachments/348/680/AA_TeVPA_2026.pdf
https://arxiv.org/abs/2609.02823

XLZD: RARE EVENT OBSERVATORY BASED ON THE NOBLE LIQUID XENON

Underground observatory for rare particle interactions
and rare nuclear decays, aiming to make
paradigm-shifting discoveries related

to the composition of the universe:

e Chasing dark matter scattering to the neutrino floor

* Probing OvBp decay in 13¢Xe to ~10%8 years
 Studying astrophysical neutrinos from Sun and S/N

Dual-phase xenon TPC with 60-80 tonnes (active)
e 10-fold scale-up from LZ and XENON-nT

* Rich portfolio of isotopes in "3Xe

124Xe 126Xe 123xe 129xe 131xe 13nxe 132Xe
125.90426 | | 127.90353 || 128.9047 11130.905083 | 129.90350 || 131.90415
0.10%

0.09% 1.91% 26.4% 21.2% 4.1% 26.9%
Stable Stable Stable Stable Stable Stabla Stable

134Xe 136Xe
133.90539 || 135.90722
10.4% 8.90%

Stable Stable
. 4
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XENON + LUX-ZEPLIN + DARWIN

* Consortium of X+LZ+D collaborations formed in 2021; unified scientific collaboration formalised in 2024
* Many new institutes have joined since, notably from Canada — and more continue to join

* Approaching 500 scientists and engineers in 87 institutes in 17 countries

XLZD Collaboration Meeting,
Zurich, Summer 2026
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HOST LABORATORY

* Five underground laboratories expressed interest in hosting

Xenon Process

* Four shortlisted after extensive assessment process:
Boulby (UK), LNGS (IT), SNOLAB (CA), SURF (US) =

 Site selection will be mostly out of the hands of physicists:
we can deliver our science at all these four sites

i
i



EXPERIMENTAL STRATEGY

Reference Configuration [2410.17137 XLZD Design Book]

* Dual-phase xenon TPC with 60 tonnes of “active” mass of natural xenon,
surrounded by a Skin Detector and an Outer Detector, 12 m water tank

* Fixed TPC diameter at 3 m, nominal height 3 m for 1x1 ratio at 60 tonnes
* Photosensors: 2- and 3-inch ultra-low-background VUV photomultipliers

baseline

Full-Scope Configuration - 3mx3mTPC
e 80-tonne TPC (3m — 4m height) to meet DM and Ov[33 goals 60-tonne |

. . .. active mass
* Infrastructure designed to manage risks and opportunities

We understand this technology

* Many DM searches delivered over the last 20 years

* OvPBP decay searches now emerging from two-phase "?Xe TPCs too

Henrique Araudjo


https://arxiv.org/abs/2410.17137

Welding equipment

DEVELOPMENT WORK

Design work ongoing across all subsystems

* Focus on performance to meet requirements & goals,
cleanliness & radioactivity, underground manufacture,
detector serviceability, laboratory integration (all host options)

* 13 work packages, plus working groups & task forces

A

Welding screens

Rotators

Lifting equipment

N

. LN2 Plant

Circulation

( . ReStoX
\ Xe Gas Store

Distillation and
Purification
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TIMELINE

“Credible” timeline, usual caveats apply...
* Conceptual Design 2026/27

e Technical design, management, cost & schedule
* CD Report & Review to support major funding applications

Site selection 2027-28
Preliminary Design 2028/29

* Defines draft project baseline

Start of Construction 2029/30
Start of Operations 2035

Operations 15 years, nominally
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CONCLUSION

Dual-phase xenon experiments such as LUX-ZEPLIN (LZ) have made
tremendous sensitivity improvements over the last two decades

They are now probing — and finding — very rare events

LZ observation is consistent with credible dark matter models

But we need more events to be sure...

XLZD is the next-generation rare event observatory
for dark matter and neutrino physics

* The top-level scientific aims are DM scattering and Ov[33 decay in Xe-136

e XLZD is substantially derisked by the two largest DM experiments
operating in real-(under)world conditions

* This will be the definitive experiment for the next decade

* Join us if you want to contribute!
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Black Hills State University
Brookhaven National Laboratory
Brown University

Bucknell University

Columbia University

Laurentian University

Lawrence Berkeley National Laboratory
Lawrence Livermore National Laboratory
McGill University

McMaster University

Pennsylvania State University
Queen’s University

Rice University

SLAC National Accelerator Laboratory
SNOLAB

Sanford Underground Research Facility
South Dakota School of Mines

TRIUMF

The University of Chicago

University of Alabama

University of Alberta

University of British Columbia
University of California, Berkeley
University of California, Los Angeles
University of California, San Diego
University of California, Santa Barbara
University of Maryland

University of Massachusetts
University of Michigan

University of Rochester

University of Texas, Austin

University of Windsor

University of Wisconsin

Université de Montreal

Université de Sherbrooke
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Heidelberg University

INAF Osservatorio Astrofisico Torino
INFN-LNGS

Imperial College London

Johannes Gutenberg University Mainz
Karlsruhe Institute of Technology
King's College London

LIP-Coimbra

LPNHE

La Sapienza University of Rome
Max-Planck-Institut fir Kernphysik
Nikhef & the University of Amsterdam
Nikhef & the University of Groningen
Queen Mary University of London
Royal Holloway, University of London
SISSA

STFC Laboratories

SUBATECH

Stockholm University

TU Darmstadt

TU Dresden

XLZD

University College London
University and INFN Bologna
University of Barcelona
University of Bern
University of Birmingham
University of Bristol
University of Coimbra
University of Edinburgh
University of Ferrara
University of Freiburg
University of L'Aquila
University of Liverpool
University of MUnster

University of Naples "Federico II"

University of Oxford
University of Sheffield
University of Sussex
University of Zurich

Vinca Institute of Nuclear Sciences

Weizmann Institute

COLLABORATION

Institute for Basic Science

Institute of Science Tokyo

Kobe University

Nagoya University

The Chinese University of Hong Kong, Shenzhen
The University of Tokyo

Tsinghua University

Westlake University

The University of Melbourne

The University of Sydney
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THANK YOU — AND KEEP YOUR EYES PEELED FOR MORE!



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=b1kJUuQDvkY9TM&tbnid=YDcvFnxLQ4Vx7M:&ved=0CAUQjRw&url=http://fablittlegiftshop.co.uk/77-optipets-specs-holder-meerkat.html&ei=9NhTUu8Qp9nRBcadgfgO&bvm=bv.53537100,d.d2k&psig=AFQjCNErOEmZGZD1Lcu2cWt2xiJK1p3Y3w&ust=1381313094076894

additional slides



LZ230616: WAVEFORM-LEVEL EVENT INFORMATION
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LZ230616: NEUTRINO BACKGROUNDS

- Coherent elastic neutrino-nucleus scattering (CEVNS) produces NR signals
- Alarge momentum transfer is required to produce LZ230616
- In this region, the CEVNS cross section is suppressed
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! h'.'“\\
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\
~ - - BT R L ST BT I A
10 "= =

10" 10° 10' 10°
Nuclear Recoil Energy [keVnr]

T

Rate [events/tonne/yr/keV]

It is highly unlikely to observe a single high-energy 10°F

neutrino scatter and no low energy scatters
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LZ230616: NEUTRON BACKGROUNDS

Only neutrons > 8 MeV can produce 250 keV elastic recoils

Sources of neutrons

o (a,n)
o spontaneous fission Expected recoil spectrum
. from detector neutrons
o Muon-induced cascades 10—
[ LZ Preliminary
- Elastic scattering is forward peaked o2k _

There is a high tagging efficiency for neutrons in OD+Skin

Location of LZ230616

o Detector component simulations: 92 + 4% %
&

It is highly unlikely to see a single high energy neutron 10*5;_

scatter and no low energy scatters, and also no tagged
neutrons appeared in the veto samples = i

1 1 1 1 1 1 - l
10 10' 10°
Nuclear Recoil Energy [keVnr]
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LZ230616: NEUTRON BACKGROUNDS

* Accidental coincidence of uncorrelated S1 and S2 pulses: PhysRevD 108 012010

e Accidentals model

- Rate: measured from unphysical drift time single scatters; ocation of L2230616
cut efficiencies determined using manufactured accidental events

- Shape: created by combining isolated S1 and S2 waveforms
and applying analysis cut efficiencies

* Expectation .
2.7 +0.6 (in whole S1-S2 space) '
* Analysis cuts have 99.5% rejection power

log19(S2c [phd])
wow
£ N
| L
2
Predicted Counts

e
o
|

g
=

LZ230616 is in a low probability region for accidentals.

0 100 200 300 400 500 600 100
Slc [phd] Counts

Contours: L10s 1000 GeV/c?, ER backgrounds
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.012010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.012010

LZ230616: MSSI TOPOLOGIES

If this is an MSSI event To be caused by MSSI, the y-ray must:
1. Travel ~25cm
¢ The S2 pUISe |mp||es al2 i 2 kev scatter in the FV 2. Scatterin a Charge_dead region
3. Evade the very efficient veto detectors

* The extra ~450 phd from the S1 pulse must come from S
Each of these scenarios is unlikely!

o 204 1+ 40 keV in RFR or 78 + 7 keV by wall
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SIDEBAND SAMPLE FITS

Prompt Sample

Delayed Sample

Source Expected Events Fit Result
Internal g decays 39.5+4.7 39.4+1.3

v ER 4.140.2 4.140.2

136X e 3.240.5 3.4+0.5

CH3T & 'C 1.6+0.1 1.6+0.1

124 e (6.24+1.9) x 10~* (6.6 +1.5) x 10"
SImpy (5.04+1.5) x 101 (5.04+1.0) x 10~
1251 (2.64+0.8) x 107" (294+0.7) x 107"

Detector ERs
Accidental coincidences
1275, o 125,
Atmospheric v
SB+hepv

MSSI

Detector NRs

1000 GeV /c* WIMP

(2.541.0) x 1071
(8.04+1.9) x 1072
(4.541.0) x 1072
(3.3+£0.7) x 107
(1.740.2) x 1073
(144+1.4) x 1072

)
)
)
(2.8 40.5) x 107"
(7.74+1.8) x 1072
(3.440.9) x 1072
(3.3+£0.7) x 107?
(1.74£0.2) x 1073
(1.3+£1.0) x 107*
0, 1.3]
(3.11537) x 1072

Source Expected Events Fit Result
Internal 3 decays (1.3+£0.2) x 1071 (1.33 +0.04) x 107"
v ER (1.41 4 0.08) x 1072 (1.40 £ 0.08) x 10™2
136 Xe (1.1+£0.2) x 102 (1.1+£0.2) x 102
CH5T & *C (5.5+0.3) x 1073 (5.54+0.3) x 1073
121¥e (2.1+06) x 1077 (23+0.5) x107°
S3ImEy (1.740.5) x 1073 (2.093) x 107
1251 (8.9+2.7) x107* (9.84+2.3) x 1074
Detector ERs 62.2+£249 61.6%15:2
Accidental coincidences (2.7+£0.6) x 107* (26 +£0.6) x 1074
127Xe + 1%°Xe 11.2+24 7.7+2.1

Atmospheric v
8B—|—hep v

MSSI

Detector NRs

1000 GeV/c? WIMP

(L1£0.2) x 107°
(5.740.6) x 107°
(7T.7T£7.7) x 1072

(1L.1£0.2) x 107°
(5.740.6) x 10~°
(7.1778) x 1072
0,0.07]
(1.0753) x 107*

ADN

(8.7+£0.2) x 107!

(8.7+0.1) x 1071

ADN

(8.7+02) x 10 '

(8.7+0.1) x 10 *

APN (5.0 +£1.0) x 102 (5.0 +£0.7) x 10~
Total counts 50.44+2.0
Observed counts 5%5)

) )
APN (5.0 1.0) x 1072 (5.0 £0.7) x 1072
Apa (8.8+0.2)x 107" (8.7+0.2)x 107!
AMSSI (0.9440.2) x 107! (9.44+0.2) x 107!
Total counts 69.4+11.7
Observed counts 66
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XLZD SENSITIVITY FOR DARK MATTER AND ONBB DECAY
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XLZD DESlgn Book (2025) Dark Matter Neutrino nature XLZD OVBB sensitivity (2025)
WIMPs Neutrinoless double
Sub-GeV beta decay
Inelastic Neutrino magnetic
Axion-like particles moment
Planck mass Double electron
Dark photons capture 0 .
Science White Paper (2023)
LXe-TPC
.
Actlve mass: 60-80 ton nes’ 10)( LZ 10P Publishing Journal of Physics G: Nuclear and Particle Physics
. J. Phys. G: Nucl. Part. Phys. 50 (2023) 013001 (115pp) https://doi.org/10.1088/1361-6471/ac841a
Diameter: 3.0 m, 2x LZ ropical Roviow
A next-generation liquid xenon
Supernovae Sun observatory for dark matter and neutrino
Early alert Pp neutrinos physics
Supernova neutrinos Solar metallicity
Multi-messenger Be, B, hep
astrophysics
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