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Direct detection of particle dark matter

dark matter ® Dark matter must be a new physics
.. — . v Liquidxenon  * Break-through both in particle
' ~ detector physics and astronomy
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XENONNT: Direct DM detection by LXe 2-phase TPC
« DM-Xe scattering— S1 and S2 lights in LXe and GXe, respectively

® XENONNT 8.5t LXe TPC (2021-)
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XENONNT (8.5t)~ DARWIN/XLZD (>50t)

® Rapid progress of direct detection using LXe

® XENO

Electronic Recoil Background
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N/DARWIN and LZ recently forms consortium
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Toward future 50t LXe TPC (DARWIN/XLZD)

« To reach sensitivity of 10-49cm? Kobayashi-san’s and

« Need improve x 10 (1.0u—0.1 uBag/kg) Marc’s talks today
 Reduce internal Rn BG emanated from the detector material

« Hermetic TPC > Nagoya-Freiburg Collaboration
* low BG photo-sensor Hermetic TPC design MPPC Hyjrid PMT (Nagoya)
- LXe purlflcatlon [tow Kazama M.Schumann Fen MPPC|

e

RAEAZR

AOBROGORER -
Rn Rn Nagoya TPC Freiburg TPC

Collaborate with Ham5amatsu




Sep 2022, DMunit kicked off DARWIN-size TPC prototype

oA I new “B 1 research unit” supported by Nagoya U. (Sep2022 |\/Iar2025)
® Dark matter searches and related physics using XENONNT

® [ight collaboration between theory and the experiment.

® Joint R&D for future DARWN/XLZD focusing on Hermetic TPC design
® International research hub in cooperation with L1 DMNet

® Interdisciplinary activity between DM search and other researches



Synergy with other different fields (i.e. neutrino physics)
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4 * Spin-independent
WI M P DIVI ( * Spin-dependent
* Sub-GeV
* Inelastic

Extended Dark Matter
* Dark photons

* Axion-like particles

* Planck mass

Non-WIMP DM

Sun Neutrino Nature N eu t ri nNoS
* pp neutrinos * Neutrinoless
* Solar double beta decay
metallicity — FEREEE * Double electron
* "Be, *B, hep \#88 capture

And technique
® Photo-sensor
® Low RI

® (water C nVETO¥

* Magnetic moment

Supernova
 Early alert
* Supernova neutrinos

* Multi-messenger astrophysics

Cosmic Rays
* Atmospheric
neutrinos
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Summary

Da"" ma*—’fer f;?'U be a door-way to next
years

PR ‘ r‘-;;f.-' ;\ 15 ﬂit ~ SRR 44
Dlrect llet ction in X
Strong clla at ‘

E‘" Conla ST S LS o
T g O] 25
x___.."-_ v L'y

A new photo—séhsors and low RI technlq‘l.,‘.‘.;;' e






Proposed Unit

JSPS core-to-core(2020-25)
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R3: Direct DM search

R7: Future projects
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® DARWIN Co-PI
® DMnet partner Pl
® Large test bench

Kobayashi‘

DM international Research Unit

@ LgXe technology R&D
« Hermetic TPC

« New photo-sensors
« Larger (50t LXe)

@ Direct DM search
« XENONNT data analysis

« Data analysis center
« Various DM searches

@ Workshops

« Theory-experiment synergy
« DM-Neutrino synergy

« LXe technology

~




FY2022 FY2023 - Y2024 FY2025 FY2026~
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