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- indirect
SK, CTA, CALET ...

Colliders
LHC, ILC ...

XMASS, XENON, LZ ...
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Interaction with dark matter

Goodman and Witten PRD(1985)
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Integral spectrum
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But 1249 Dark Matter users spread out

Area corresponds to number of people based on most recent publication from any experiment that has published scientific papers in the last two
years. This relied on Inspire-HEP. | almost certainly missed an experiment . Number of authors also does not correspond to FTEs since not all

experiments require collaborators be 100% committed to that experiment. See for calculation notes. 16/March/2019
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Dark Matter Detection community big

Area corresponds to number of people based on most recent publication from any experiment that has published scientific papers in the last two

years. This relied on Inspire-HEP. | almost certainly missed an experiment . Number of authors also does not correspond to FTEs since not all
experiments require collaborators be 100% committed to that experiment. See for calculation notes. 16/March/2019
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Liquid Rare Gas

Z(A Boiling Point | Density lonization | scintillation
(A) at 1 atm [K] |[g/cm3] [ e/keV] [photon/keV]
Ar 18(40) 87.3 1.40 42 40
Xe |54(131) 165 3.06 64 46

Kamioka Observatory, ICRR, The C

Masaki Yamashita
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Dual-phase Time Projection Chamber(LXe, LAr)
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%2 Bl (LAr: DarkSide, DEAP..)

Singlet state with T = 6 ns.
Triplet state with T = 1.6 ps.
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XENON1T (PRL2018) 1 ton year exposure
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Dark Sector Candidates, Anomalie d Search Techniques
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DM-nucleon Sl cross section [cm?]

Dark Sector Candidates, Anomalie d Search Techniques

zeV aeV feV peV neV ueV meV eV
- | | | | | | | | N

1 1 1 1 1 1 1 1 . t . . ‘ . . 1 « 1
>
QCD Axion WIMPs
<=2 - = 2 - = -
Ultralight Dark Matter Hidden Sector Dark Matter Black Holes
- > <= >
Pre-Inflationary Axion Hidden Thermal Relics / WIMPless DM
A —- - >
Post-Inflationary Axion Asymmetric DM
- o
Freeze-In DM
< —
SIMPs / ELDERS
<>
Beryllium-8
M 2
uon g- . ..
s US Cosmic vision 2017
Small-Scale Structure
- > -
Small Experiments: Coherent Field Searches, Direct Detection, Nuclear and Atomic Physics, Accelerators Microlensing
I I I I I I I I 2 2 I 2 2 I 2 2 I 2 2 2 2 I h) ]
- 1 1 1 1 1 1 )1 —
zeV aeV feV peV neV ueV meVv eV kevVv MeV GeV TeV PeVv 30M 4
o 107" =
o = (ALPS)
XMASS PLB 2019 ; XENON100
1072
10°%° XMASS modulation I = 10 expected 107
107 (Bremsstrahlung) + 2 o expected - LUX prev. work
10°% ;/\/ N/\,
1078 1070 -
10°% - this work
10—35 :
10—36 L
o 104 |
10 XMASS modulation 3 = ‘ — e
10738 nuclear recoil) = - (HP) o°
~ XMASS modulation (2018) 2l 'A“a
107% DAMA Nal (2017) 10 = ) XENON100
10—40 —
_41 102 =
10 DarkSide-50 (201 =
107 107 -
43 S
o< Bremsstrahlung ;
1074 PN 102
0—45 1 1 1 1 1 1 1 | 1 1 r
2x10" 3x10™ 1 2 3 4 5 6 780910 20 107 |2 this work
DM mass[GeV] E
7 XMASS PLB 2018
10°

HP / ALPs mass [keV/c?] < Yamashita
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Challenge for G2(1)

_LXe Purification
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Challenge: neutron veto

- 8 neutron/20 ton-year single scatter of neutrons
-TPCTZ T Tl Rl & P]EE

-U/Th H 5 Dfission' (a,n) &It ( Cryostat, PMT, PTFE)

- >85% neutron tagging efficiency for DM discovery.
-XENONNT (Water +Gd) (EGADS, SK-Gd® $:1iT)

‘n + Gd - > total 8 MeV gamam

o
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WIMP-neutron
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ER Rate [ (kg - day -keV )]
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Summary

- XENONNT(2019-), LZ(2020-) , PandaX-IV(2020)
- DarkSide-20k (2022)

- iRV EIEEERER 54 To ~1047 - 1048 cm2
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