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Neutrino fog (Xe)

Neutrino fog (Xe)

Above 5 GeV/c2 
dominated by 
dual-phase
noble liquid 
detectors

DM Limit Plotter v5.18 (Apr. 2023)
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Neutrino fog (Xe)

Neutrino fog (Xe)

DARWIN: reach the 
irreducible neutrino fog 

Above 5 GeV/c2 
dominated by 
dual-phase
noble liquid 
detectors

DM Limit Plotter v5.18 (Apr. 2023)
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Scintillation and ionization: 
• Prompt light signal (S1)
• Secondary light in GXe from 

direct charges (S2)
• 3D position reconstruction 
• Energy reconstruction
• Particle discrimination (ER/NR)
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Dark matter

§ WIMP-search

§ Sub-GeV

§ Dark photons

§ Axion-like particles
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Solar physics

§ 8B neutrinos

§ pp neutrinos

§ Solar axions

Atmospheric 
neutrinos

Supernova neutrinos

§ Actively communicate with 
SNEWS 

§ Multi-messenger in DM 
experiments 

Neutrino properties

§ Double beta decay of 136Xe

§ Double electron capture in 124Xe

§ Neutrino magnetic moment
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M. Schumann et al., JCAP10 (2015) 016 

J. Aalbers et al., JCAP11 (2016) 017 



Low-energy solar neutrinos:

§ Measurement of pp, 7Be, 13N, 
15O and pep flux 

§ Constrain the weak mixing angle 

§ Distinguish high and low 
metallicity solar models 
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J. Aalbers et al. Eur. Phys. J. C 80, 1133, 2020 Eur. Phys. J. C 80, 808 (2020) 

1𝜎 band of the theoretical prediction 
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Xenoscope at Uni. Zurich Pancake at Uni. Freiburg

JINST 16 P08052 (2021) 

See A. Bismark talk
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R&D at MPIK HeidelbergR&D at Uni. Munster
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3” R11410

Used in XENONnT, 
LZ, PandaX-4T

3” R13111

Developed by 
XMASS

2” R12699

Larger effective area and 
coverage

Multi-anode

Material selection ongoing

R&D at Uni. Zurich

See A. Bismark talk
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FBK VUV-HD Cryo

Low SPE, high CTP

Characterised at LXe 
Temperature

Hamamatsu VUV4

Array of 48 12x12 mm2

Characterisation at LXe 
temperature 

Digital SiPMs 

Low DCR 

Ability to turn off 
problematic pixels 

R&D at Uni. Zurich

R&D at Uni. Heidelberg

See M. Keller talk
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XE5859

Bialkali photocathode

Photoelectron detected in VUV4 MPPC

O(100) lower DCR than current SiPMs available

Abalone

Base + Dome + Windowlet

Dome at HV (~25 kV)

SiPM detects scintillation light

R&D at Uni. Nagoya

R&D at LNGS/Uni. 
Aquila + Stockholm

JINST17 C01038 (2022)
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R&D at UC San Diego

R&D at Uni. Freiburg

JINST17 P03027 (2023)

JINST18 P07027 (2023)
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PTEP 2020, 11, 113H02

R&D at Uni. Freiburg and 
Uni. Nagoya
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40 t

60 t

§

§

§



§

§

§

§

20.09.2023 18



20 . 09 . 2023 19



20.09.2023 20


