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Years 2005 - 2007 2008 - 2016 2012 - 2018 2019 - NOW 2030s -
Total Xe mass 20 kg 161 kg 3200 kg 8500 kg >=00t
WIMPS ~10-43 cm?2 ~10-45 cm?2 ~10-47 cm? ~10-48 cm?2 ~10-49 cm?2
sensitivity
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DARWIN/XLZD: Physics targets

Extended Dark Matter
* Dark photons

* Axion-like particles

e Planck mass

WIMP Dark Matter
* Spin-independent
* Spin-dependent

* Sub-GeV

Inelastic

Sun Neutrino Nature

* pp neutrinos * Neutrinoless

* Solar %\ double beta decay
metallicity * Double electron

* "Be, B, hep capture

* Magnetic moment
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Cosmic Rays
* Atmospheric
neutrinos

Supernova
* Early alert
* Supernova neutrinos

* Multi-messenger astrophysics

J. Phys. G: Nucl. Part. Phys. 50 013001
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DARWIN/XLZD: Physu:s targets

WIMP Dark Matter

* Spin-dependent
e Sub-GeV
* Inelastic

e WIMPICXS Y 5 HIZRE

N
72BG & 73 5 pEiE

* Spin-independent

10-49 [cm?]

AKa—a2— MU/ HX

Supernova

* Early alert
* Supernova neutrinos
* Multi-messenger astrophysics
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DARWIN/XLZD: Physics targets

WIMP Dark Matter
* Spin-independent
* Spin-dependent

* Sub-GeV

* Inelastic

Extended Dark Matter

DARWIN (Mg, = 5t)

Rate [events -t71-yr~1.keV~1]

OvBB --- Combined Background
Bkg. + Signal (T, =2-10%"yr)
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* Dark photons
* Axion-like particles
* Planck mass

eutrino Nature

* Neutrinoless

\ double beta decay

y * Double electron
capture

 Magnetic moment

e Material Gamma®1tt,

- 3x1027y

ERTIC KB D
muon-induced M 137Xe’R & HI\BIREIC
5> TCK 5

* Atmospheric
neutrinos

J. Phys. G: Nucl. Part. Phys. 50 013001



DARWIN/XLZD: Physics targets

WIMP Dark Matter
Spin-independent
Spin-dependent
Sub-GeV

Inelastic

Extended Dark Matter
* Dark photons

* Axion-like particles

e Planck mass

Sun Neutrino Nature
* pp neutrinos
e Solar

metallicity

DARWIN
Borexino
KamLAND
SNO

0.7F PP
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e pp=a1— YU/ TH%DFREHEE

oA

0.1 ! o 10
Neutrino Energy [MeV]
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* Supernova neutrinos
* Multi-messenger astrophysics
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DARWIN/XLZD: Backgrounds

. 2BEDBGE : BFRIERER BG) - RFZRPER(NR BG)
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DARWIN/XLZD: Backgrounds

. 2BEDBGE : BFRIERER BG) - RFZRPER(NR BG)
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DARWIN/XLZD: Backgrounds

. 2TEEODBGR : EFRMER(ER BG) - RFZRPER(NR BG)
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DARWIN/XLZD: Backgrounds

S EDFE THRICHE

50 R&Ds for NR BGs:
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R&D on New Photosensors FRt1410 _
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From talks at Nagoya workshop



R&D on New Photosensors

Low Dark Count SiPM

‘T,,AQ'

5 . SiPM
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Dark Count Rate: 50um pixel sample
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New-1 0.049 - 0.073 13 - 16%
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New-2 0.060 - 0.087 15 - 20 %
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Summary
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