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WIMP scattering principles
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WIMP landscape (SI scattering)

Figure adapted from P.A. Zyla et al. (Particle Data Group) (2020)
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WIMP landscape (SI scattering)

Limits from two-phase

xenon-based experiments

Figure adapted from P.A. Zyla et al. (Particle Data Group) (2020)
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WIMP landscape (SI scattering)

Limits from two-phase

xenon-based experiments

Figure adapted from P.A. Zyla et al. (Particle Data Group) (2020)

DARWIN -

the next generation
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The dual-phase Xe TPC 

S1 S2
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The dual-phase Xe TPC

Combination of S1 and S2 allows for:

 3D Position reconstruction

 Energy reconstruction

 ER/NR discrimination
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Towards higher sensitivity

Community Whitepaper: arXiv:2203.02309 (2022)

Interaction kinematics

 lowering the threshold

Larger target mass

& lower background
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The DARWIN baseline design

2.6 m

40 t

LXe

2.6 m

 Two-phase LXe/GXe TPC; aspect ratio 1 (Ø=h)

 50 t total LXe (40 t active target)

 Top and bottom photosensors (~1800 3” XENON PMTs)

 PTFE reflectors and Cu field-shaping rings

 In-situ purification plus krypton and radon

distillation (background mitigation)

 Veto detectors: water Cerenkov for

muons with Gd doping for neutrons

DARk matter WImp search with liquid xenoN

DARWIN Collaboration, JCAP 1611 (2016) 017
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Science channels for DARWIN

Community Whitepaper: arXiv:2203.02309 (2022)

accepted for pub. in J of Phys. G
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Science channels for DARWIN

Community Whitepaper: arXiv:2203.02309 (2022)

accepted for pub. in J of Phys. G

Melih Kara
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Low ER excess in XENON1T

PRD 102, 072004 (2020)

• solar axions?

• bosonic DM?

• neutrino magnetic moment?

• tritium?

Recent Developments (I)

achieved

projected
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Recent Developments (I)

Low ER in XENONnT

PRL 129, 161805 (2022)

For the first time, shape of low-E background spectrum

dominated by second order weak decays (2νββ of 136Xe, 2νECEC of 124Xe)

achieved

projected
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Recent Developments (I)

Low ER in XENONnT
PRL 129, 161805 (2022)

No excess above background observed

→ XENON1T excess not from new physics

achieved

projected
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Recent Developments (I)

Low ER in XENONnT

world-record low ER background level: (15.8+-1.3) evts/(t×yr×keV)

achieved

projected
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Recent Developments (II)

First Dark Matter Search Results from the LUX-ZEPLIN (LZ) Experiment

arXiv:2207.03764
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Recent Developments (III)

 Memorandum of Understanding signed July 6, 2021 

by 106 research group leaders from 16 countries

 Intnl consortium w/ complementary areas of expertise

 1st joint meeting April 26-27, 2021 online

 2nd meeting June 27-29, 2022 at KIT

XLZD

https://xlzd.org/ 

Same technology – Different detectors
apart from different TPC design choices… 

different cryostats, LXe/neutron vetoes,

LXe purification, Kr and Rn removal, 

calibration methods, DAQ paradigms, etc etc
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Recent Developments (IV)

>600 authors from

XLZD + theory

>100 institutions

>1000 references

… 

… 
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Recent Developments (IV)

>600 authors from

XLZD + theory

>100 institutions

>1000 references

… 

… 

 Melih Kara


