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Directional ™ Light+Charge Detectors

Superheated Liquids

Targets: CF, \ Targets: Two-Phase Noble Gas Targets: CF,1, C,F,,

DRIFT, NEWAGE, y XENON, LUX, PandaX, DarkSide- PICASSO, COUPP,
. MIMAC,DMTPC .~ 50 PICO

Pure scintillation (Scintillators)
Targets: Nal, Xe, Ar, Ne, CF,
ZEPLIN-I, NAIAD, DAMA,
XMASS, DEAP, CLEAN

Targets: Ge, Si, CdTe
IGEX, HDMS, CDEX,
CoGeNT, COSME

Heat+rIChha:§-e (l::lgl;leters Light+Heat Bolometers
Fgcs: oty Phonons Targets: CaWO,, BGO, ALO,
CRN SepaL D EF CRESST-II, ROSEBUD
EDELWEISS = ,

Pure phonons (Bolometers)
Targets: AL, O;, TeO,, LiF
CUORE, CRESST-I
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o SuperCDMS/Edelweiss

o CRESST

o CDEX

Ffarisa=st (CCD) #Rl

o DAMIC
o SENSEI

1000




M. Wilson, IDM 2022

=ty M. Albakry et al. arXiv:2203.08463
S u pe I‘C D M S%gﬁ ~ CUTE SuperCDMS

o SCIRE: Soudan > SNOLAB S,
o IRNZE: SHGe, Si | , Vs

oI’ﬂEﬁmr‘_' ~15 mK

5 iZIP: Fn%%ﬁ @%}@Mﬁ&ﬁ%ﬂ 7 o oo
~100V (eg. CDMSLite, 15Gev/c) ¥

Interleaved Z-sensitive lonization izIP
and Phonon (iZIP) detectors si Ge High Voltage (HV) detectors
z (mase - GOV~ TeV) O 19 eV 33 eV n
Germanium Och 180 eV 160 eV
- Threshold,, | 175 eV 350 eV
" BES (ons orker)
ng S HV
/@'\-\ Si Ge
Oph 13 eV 34 eV
12 phonon channels, 4 charge channels Thresholds| 100V | 100V 12 phonon channels
Low bias voltage (~ 6 V) . High bias voltage (~ 100 V)
arXiv:2203.08463

ER/NR discrimination Low threshold



SuperCDMS=LES

o IRKMBZE@SNOLAB(iInitial payload)
o ®100x33.3 mm, 1.39(0.61)kg Ge(Si)
o Ge: BAIRYE,; Si: BEHE
o ~30kg, 6X4 det, 12 iZIP(10+2), 12 HV(8+4)

gl

o SuperCDMS SNOLAB commissioning - 2023
o First underground testing and early science - 2024 £ T8 %
> First science run with initial payload - early 2024 [N\
o First results - 2025

®
)




U “Traditional” NR iZIP, "background free” 2 5GeV

S u e rC D M S 'S‘_' 5/—\ Bl Low Threshold NR ZIP limited disciimination =1 GeV

p *— \_‘L . HV Mode HV, no discrimination ~0.3-10 GeV
. Electron recoil HV, no discrimination ~0.5MeV - 10 GeV
[l Absorption (Dark Photons, ALPs) HV, no discrimination ~1eV-500 keV

o YMIEBTR
o WIMPs (incl. AM, Migdal...)
o 1043~10-% cm?
o BT, RHTF

o Hkik

o FEHRETHZEY

leVv 1 keV 1 MeV 1 GeV 1TeV

1

—t

3
F-
L

o BAZRER: BB ERIR
o HEIMEAIR: ~ eViEE
o LTINS F RN R EATE :
oW/ RERMATEAR, BEREME ; O
FEAE N N
L 1 10 1

Dark Matter Mass [GeV/c?]



H. Lattaud, IDM 2022

" If_l A\ | .
Ed elWGlS S%E’,ﬁ J. Gascon, IDM 2018; TAUP 2019

E. Armengaud et al, JINST 2017

Folyethylens

e SLIGE: Modane
o IFNIZE: SGe
o TIEEE: 18 mK
o @70x40 mm, ~870g/det, ~20 kg
Oﬂﬂ*ﬁ % +E,m

l

i
Polyethylene 3
shield (internal)

detector chamber

internal PE shield at 1 K

internal lead shield at 1 K
FET boxes at 100 K

Bolometer boxes at 300 K

AmBe source |

EDELWEISS FID

: 1 L 1 1 1 L 1 1 o
0 20 40 60 BO 100 120 140 160 180 200
Recoil energy (keV)

12




EdelweisssCEG

BARHkE

o FRNIZE: ~1kg

o BN HEER: 20 eVee

o EFOHEER: 20210 eV
o FET(100K)>HEMT(1K)

o mE (FFIEK) =BT
o 33+200giz{T@Modane

o 200g: NbSi Transistor Edge Sensor (TES)

o FEIERNIEENCRYOSEL

o 409 Ge detector, o= = 20 eV, 200 V bias

o [&{EHeat-onlyAJE

o YRR

o MeV-GeV, BBFR. &
o WHE: 0(1043)cm?2 @ 1GeV/c?

Inner NbSi Outer NbSi half

Top Al grid
electrode

half

Bottom Al grid
electrode

BEE DI, 4.46 eVee

SHrEH{E: 30 eVee
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Migdal effect analysis

1 =~ LUX migdal SI

= CREST-IIl 5!

—— Edelweiss migdal RED20

1T — cDEX Migdal 2021

= nu-cleus 2017
XenonlT migdal

==+ Cdex migdal 5|
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102 103
WIMP mass MeV-c~2
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H. Kluck, TAUP 2019

I ' J. Cooley, IDM 2020
C R E S S T%gﬁ C. Strandr?:g‘x IDM 2022

o SCIHE: LNGS
o IFMZE: CaWO,FikE

Liquid Nitrogen

Liquid Helium

5QUIDs

Cryostat

Gas-Tight Box

o TYERE: 15 mK
o ~24g/det, ~240g
o XWHH: KR+ 2R

s

z ¥y by

Main absorber: (2x2x1) cm3
e.g. CaWoO, (24 g)
Al,O;-sapphire (16 g)
LIAIO, (10Q)

-« reflective and
scintillating housing

Light Yield

+—— light detector (with TES)

"P—r—f

+—— block-shaped target crystal

Cold Finger

Thermal Shields

“Tfl 1. — petectors

Polyethylen

Bl water

Il Muon Veto

B External Lead

=5 Internal Lead
~ Copper

ely

(with TES)
CawoQ, iSticks

/

Si(99)

0 20 50 ' 100
Energy (keV)

(with holding clamps & TES)



CRESSTELIG

Name Material Holding Foil Mass Threshold
Comm2  Cawo, bronze clamps no 245g 29eV
e CRESST-II phasez TUM93A CawO, 2Cu+1CaWO, yes 24.5g 54 eV
. Sappl AlLO, Cu sticks no 159¢g 157 eV
o Run3:2020.11-2021.8 Sapp2 Al,O, Cu sticks yes 15.9g¢g 52eV
o SD results from Li1 detector Lil LIAIO, Cu sticks yes 11.2g 84 eV
Si2 Si Cu sticks no 0.35g 10eV
Ol Proton-only Neutron-only

o >~2 kg(1 OOdet)
o DAQFZ, 2023
RUEEFAG &

o B{REHE
o BEALEIK...

o (RREX AT
o 200eVLATHEHTF
SR

— CRESST-IN LT 2022

F—— s e e o

~0.25 and 2.5 Gfe\f:!c2

il

Dark matter particle-nuclecn cross section (

Dark matter particle-nucleon cross section (cm?)

02 03 1 2 3 45
Dark matter particle mass (GeV/c?)

e— CRESSTI Lit 2022

10— T
§1010 k : i Lsssidrertgting. I
10°k
10° I\

" best between
3 ~0.1.'E}.an:.d_.1.5.Gev;fr:2

Dark matter particle-nucleon cross section (cm?)

Dark matter particle-nucleon cross section

02 03 1 2 3 45
Dark matter particle mass (GeV/c%)

N
(&)

7640

2207

arXiv.



CDEXSCH: (Ei5itkl)

Ty ° Dokuz ‘Ev]uj U. |~ uzbekisten
Greece Turkey -

Turkmenistan

sSCiS=z=: CJPL

Nil
wRllgs: =4 00000 =
. -

o >10 kg PPC Ge (EtH: BBE, ~1kg/det)
o IRTEHIS +EAR > RAFE (Fi&+5Fik)

owss i o, CDEX&YELE: 118fI, 70&A

Google

dark matter (~GeV)

OFHC Cu

dead layer~1mm, HV~3000-5000V

CDEX-1A/B (2011-2018)
2 x PPC(~1 kg)

Pakistan

Tsinghua U,

Beijing Normal U.

Peking U_,CIAE,
Mongolia  Nankal U.

Kyrayzstan Sichuan U.

Yalong Hydro.
China

9 Academia Sinica
East China Sea

nnnnnn

Laccadive Sea

';Jlilyﬂl

SouthKorea  J3P3"

Indonesia

©2018

CDEX-10 (2016-)

10 kg H= H 3 FEF
RREERE

16



DM-electron recoil

CDEX results

arxXiv: 2206.04128
(b)

10-26 (a) i — 10 25:
105} “\Q\a&flwrm s
F 1073
107%5 i
o FEAR. BEHE el
O ~ 2 Cts/( keV. kg .day) , 1 60 eVee IE :\::::E e l|§‘ llJ—-'i.;::
A BB -.-33? 107%F
o FRENIBEE TN
100§ pumlg) = s T s e s ENA —r
o WIMP 10T '[ 10 i0 109 10 10T i
o SI/SD (PRL 120, 2018) ]
o Migdal§hz (PRL 123, 2019-1) |
5 Efﬁﬁ%ﬂ?&r\_\i (PRL 123, 2019-2) - Cosmic ray boosted DM

o EBFRM (arXiv: 2206.04128)

o FEHLNNE (arXiv: 2201.01704)
o T

o KPHsHF / SE4hFREYIER (PRD 101, 2020)
o BBEMF

o APRIESF / BEFIEYIR (PRL 124, 2020)

10

10

-3 T

-32 |
10

— XENON-IT

5

0102 10t

m,y[MeV/c?]

wiowl arXiv: 2201.01704

— KamLAND
CRESST v-cleus XQC

eI
10 10° 107 10
m, [GeV/c?]

— PandaX-1l
EDELWEISS-Surface

More stringent limit than
cosmology in 10keV/c2-1GeV/c?

17



CDEXLIgAN &,
o M

=

o EHIRNRBUHNE. BHE
o BHRNES: BEXH%. WERIK

o BRI ER
o HF5F

o R, RIEAASIGESR

o EREIRRKE
o EAE

o (KRR FHFIENE: GeTHU

o I TNEE fiF i)

o ~10 uBg/kg U, ~1 uBqg/kg Th




CDEXELEg

e CDEX-50
o QPL-Il, XEYRAIE RS
o ~50 kgf&%|PPC/BEGe

o BEMIBURNREE

o ANJEE < 0.01 cts/(keV-kg-day)
o |‘:E1E 100-200 eV

o B ~50 kg-year
o Sl SenS|t|V|ty ~1044 cm?

LN, tank
1725m3

Ge detector
array

@ C1 hall, CJPL-I

CDKX-1B 2017 A
: Dt\!x

40
10 5 CRESST-II 2016
T: .f‘) |J'l(
o 107 00
E CDEX-10
7% §
U
© 10—4 n{"r’o
s
0&7
108 Projected
( 100 eV, 0.01 keVee'kg'day™, 50 kg-year )
10_44 | | o I“ =
2 4 6 8 10

m, ( GeV/c?)
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BRI

o SuperCDMS/Edelweiss
o CRESST

o CDEX

EAEARM (CCD) RUEHA R T T
o DAMIC
o SENSEI

20



DAMICSLLS (Dark Matter In CCDs) R

D. Norcini, IDM 2022

CCD Box

o IrIG=: SNOLAB

o HKMgE: CCD
o/ CCDs, ~40g
OI«E;EE ~100 K
o (RBARTRBIAE | =
o IFR(RRYNEAFIRSEE IR T em B

o < 0.001 e/pixel/d _ N
Pixel charge distribution - ‘
o 2x1022 A/cm? : umey e

.‘;__
- i)
.. Muon
15x15 pm2
pixels
L |
5
Energy m

4] 15 o 25 30
neasured by pixel [keV|




light WIMP

—XENONIT
------ XENONIT (Migdal)

I

DAMICSLCES

10~ DarkSide-50
—PICO-60
- —CDMSlite
10

— CRESST-111
—DAMIC at SNOLAB

e DAMIC-Modane
o200 CCDs, ~3.5 g/det, 6k x 1.5k pixels B
o SkipperisEtH, 0.2e- (< 1eV) at 650 skips
o I TN ER |

o [REIRK S |
o 24 6k x 4k CCDs, ~17gHE[RE g
o 2022.21z17, BBFRUIFIAR

electro formed
copper at PNNL

_ (inside cryostat) -

22



SENSEISCES

e SCIH=: MINOS Hall @Fermilab
o RMEE: skipper CCD
o BFEMERE, 675 pmE
0159 x942cm? ~2¢g
o ~5.5 Mpixels of 15x15x675 pm?3 each
o WERFIRRS

copper
base

(inside)

Si Al pitch adapter

-M_Sk ipper-CCD

copper

(naiae) _ ) l]h::::::* : ;’%:EH]

L. Barak et al, PRL 2020
Lauren Hsu, ICHEP 2020
J. Cooley, IDM 2020

M. Cababie, IDM 2022
N. Saffold, IDM 2022

£\ EE1EEB00)K:

S0 v 2.5e0.14e

7, [cm?]

-27
1027 e e
10-28] | g g
| 2 i
1074 0 - 3
1030 !_ ;
101 i
102} ]
10_33 é- ———————— E
10_34 é‘ \ \‘ 2 = -i
10-35E . \pmi SENaEI@Mmos - -:
E e — Q3
Fooaaus?® of- A N, —_ "]
10-3¢F L"n\.\:n‘fi\-- ’ »} ﬁ\"’o ;,_, —uieMV O =
T . SENSEAC _
1077 *"\‘-‘f_"‘\_ o
108 e
F i \ E
10739 r DM-—e scattering Benchmark *, ]
£ Fou=l Models ™« XENONIT 3
10-40L | I - e o rarard
1 10 = e
10 107 o3

m, [MeV]



SENSEIZCLG
o ILRSiTK!

o 12 skipper CCDs (~25g) deployed @SNOLAB

o 48 skipper CCDs (100g) in total

e OSCURA
o SEEICCDELIGZHER S 2HAK,
o 10 kg skipper CCDs
o BF/%, 30 kg-y

10 kg vessel
Oscura
Oscura Timeline
2020-2022 2023 2024 2025-2028 2029...
Research & Design Phase Final design Fabrication of full 30 kg-yr science
Development complete, system, installation exposure
commission 10% at SNOLAB
prototype system

SENSEI@
.

M. Cababie, IDM 2022
N. Saffold, IDM 2022

SNOLAB

BG e Ml IR AL W Hibie Bt WA B HiMicn TRl IOV Il e I OO
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s FREWIMPEEEZI B

ERRSRURA g
- XENONNT N
o LZ 10746 W

o PandaX

100 1000

(MEREIRNFA
o DarkSide-20k

Ar purification by
350m high
cryogenic distillation
column

{EEREERUTZA

Dual phase TPC 25



W TPCIRNISELE (G2)

PandaX 4T @CJPL LZ @SURF XENONNT @LNGS
3.7t LXe target 7t LXe target ot LXe target
Running 2020- Running 2021- Running 2021-

26



WIMP-Nucleon Sl Exclusion Limits from PandaX From N. Zhou

Stable data running period: 95.0 calendar days (0.63 ton-yr exposure)
Sensitivity improved from PandaX-Il final analysis by 2.6 times at 40 GeV/c?

Dived into previously unexplored territory, Approaching the "low E"
neutrino floor.

® After tritium removal, expecting another order improvement with a 6 ton-yr
exposure. -
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eon cross section (cm2)

A 1 0—47 A

10 10° , 10’ 10°
WIMP mass (GeV/c%) 27




Low mass DM limits from PandaX From N. Zhou

e Lower S1 selection threshold to 2 hits
e Strongest constraints on WIMP in 3-10 GeV region

1074

s This work e XENONIT S2-only
== XENONIT *B search e LUX 2018

. = = PandaX-4T WIMP scarch WM Sensitivity (+10)
“m= = XENONIT WIMP search v floor
10 —43 _ .
arXiv:2207.04883
16+

T T TTTIr T T TTIr T TTTLE

i

7
B
Ln

WIMP-nucleon SI cross section [cm

i

S
i
[=)}

(OS]

5 6 7

WIMP mass [GeV]

3 10
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Survival Probability [%]

Cosmic-ray Boosted Dark Matter From N. Zhou

e Attenuation due to the earth shielding, diurnal modulation

e Using events below NR median: 25 events (expected 26.6 background)

e Expand to the region beyond the astrophysical and cosmological probes

100

80

40

\,
200

\
\
60F N\ 7 > qmin

| Rotation Axis
orthPole |~
SR . n line
7 Horizontal coor
i 7
/ @_CRDM
| Equator VN
| ‘~\‘
e
(Je—8 R
N\ CRs DM P |
- 17 ’\‘ )
/ W
ot j,;// ‘\\7
South Pole [7 Galactic Center
@

- e La}t;ude = 28°
o e 0
0 2 4 6 8 10 12 14 16 18 20 22 241
Sidereal Hour

PRL 126 (2021) 9, 091804

Events/keV,,

Events/2 hours

-
[=]

0 10 20 30 40 50 60 70 80 _ 90

103'and 1022 cm? @ 0.1 MeV-0.1GeV

9 :_ -* Data —BKG (b) _E 1 0_25
8E- -~ CRDM (m,=0.1 GeVic*, a, =10"er?) 3 el e I TR
76 -~ CRDM (m,=10" GeV/c?, o =10"cm?) = 1 0 -----
6 — - —
o E 10 27
1= E 2
£ 1 0 e
3 E 29
2E i = 10
= . 3 E 30
o s ETH 15 20 5 O 10°
Energy [keV“] a 31
~x 10°
10~ @] ©
[ ---- CRDM (m,=0.1 GeV/c", o,,=10%cn¥) + Nominal BKG ] 1 0—32
F - --- CRDM (m =10" GeV/c*, o, =107"cm?) + Nominal BKG B
° F —&— Data —— BKG _: 1 0_33
o - _
- z [
T L 10
4:_;- ------ _: - Lol Lid 1Ll
I LR B e = 2 x
A R A R R 10 10 10 ! 1

Sidereal hour

0
GeV/
PRL 128, 171801 (2022) x [GeVicT 29



Outer Detector
17 tonnes Gd-loaded
liquid scintillator in

| Iaclzrlylli_cf Ivesslels.l.. >

LZ results

10" e
e Data taken 23 Dec 21 to 12
May 22, with breaks for .
. . ~ 45
calibrations g 10
e 60 live days exposure using a §
fiducial mass of 5.5 t g 10"
. ° ° . :
e Highest sensitivity to S A
WIMP-nucleon scattering for § ey xiv9207 03764 E
> : arXiv: : :
masses greater than 9 GeV/C . 90% CL upper limit on WIMP-nucleon o i
is 5.9 x 108 cm? at 30 GeV/c? WIMP mass -
10-4S|l | R T T B ] Lol | RN T TR 1Y TN B
| 2 3 4

10 107 10 10
WIMP Mass [GeV/c?]

The green and yellow bands are the 10 and 20 sensitivity bands.
A. Fan, IDM 2022 The dotted line shows the median of the sensitivity projection. 30



XENONNT results

e 1.16 ton-yr exposure (~2 times XENON1T ER search)

e Bkg rate: (16.1 £ 0.3) events/(ton-yr-keV) (~20% XENON1T)

Knut Dundas Mora, IDM 2022
F. Gao, private communication

July 6th-Nov 11th 2021

XENONA1T observed a peak in its ER spectrum below ~7 keV

120 =

Events/(t-y-keV)

100f

80

| L T 1 T 1 T T 1

XENONIT

Jw i

XENONDNT 1

I F
JETIRS P FEEL R4S ]
...é....1|0.. I115””2|0! ”2|5””30

Energy [keV]

Most likely explanation of XENON1T
excess is a small 3H contamination.
XENONNT, taking steps to reduce
tritium outgassing sees no excess.

3H control

Two months of outgassing, and purification of gaseous
xenon with Zr getters and 3 weeks of gaseous xenon
cleaning reduces possible hydrogen contamination.

31



Jae

Knut Dundas Mora, IDM 2022
X E N O N n T reS u ItS F. Gao, private communication

o i+, RECTFREYIRAVFIIESI@1-140 keV
o IFEHITWIMPLH...

: Eerand gy | ALP ietime T :
TRRSE=YE (Tasyy < 13.8 Gyr)} i q??"-
QSP’ - 5:' 10—12
CDEX-1B : - ! :
10712 F ]
; . 110-13
CDEX-1B g
{10714 x
10713 J -
i L Pt \H _ 10-15
10-14 E XENONNT - XENONNT _ 10-16

(This work) (This work) |

R Tt ; T —— =) syt i P —— 10-17
10 102 1 10 102
ma [keV/c?] my [keV/c?] 32




_F_1—%51_§/m=b§g5<‘_—2( G 3 ) M. Galloway, IDM 2022

® PandaX-30T: XEEIATAH

® DARWIN: DARk matter Wimp search with liquid xenoN

o Two-phase LXe/GXe TPC

o 50 t total LXe (40 t target)

o Top and bottom photosensors (~1800 3" XENON PMTs)
o PTFE reflectors and Cu field-shaping rings

arXiv:2203.02309

o In-situ purification plus krypton and radon distillation (background
mitigation)

o Veto detectors: water Cerenkov for muons with Gd doping for
neutrons

WIMP-nucleon 5! [cm?]

Estimated neutrino fog
L1 l

102 103
WIMP mass [GeV/c?]

33




M. Galloway, IDM 2022

‘IC_'f—%iﬁ‘z/m:b;Eg{\j(G?,) XLZD Consortium (Xenon LUX Zeplin DARWIN)

e World leading researchers with more than twenty years of successfully building
liquid xenon Dark Matter detectors unite forces in the XLZD Consortium

e MOU signed July 6, 2021 by 106 research group leaders from 16 countries

e Community whitepaper with combined science goals, background
considerations, priorities - posted March 2022, arXiv:2203.02309

A Next-Generation Liquid Xenon Observatory for Dark Matter and Neutrino Physics

Merger ot leading collaborations for a 10" g
future DARWIN/G3 xenon-based experiment _F oXENONIO
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DarkSide-20k (20t fiducial mass)

o DS50+DEAP-3600+ArDM+MiniCLEAN O
o 50t UAr dual-phase-TPC in 700t AAr cryostat f ]
o 2022- @LNGS o

UAr source and purification 1
Extraction of 250 kg/day, with 99.9% purity in Colorado
350-m tall cryogenic distillation column in Sardinia

O(1 tonne/day) with 103 reduction of all chemical impurities
Isotopically separate 3%Ar from 40Ar (at the rate of 10 kg/day in Seruci-I)

GADMC: Global Argon Dark Matter Collaboration

o Multi-national collaboration >500 scientists from >80 institutions
o Next generation: ARGO, ~300t TPC, @SNOLAB

-49
9 0.

01

(@)

(@)

(@)

O

DS-20k

35



10**M arXiv:2103.02161

BRI ALETHIASESS  of'=
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o 30g-VIIRNEEAINAZEIRZEE (~4.5K)
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E. Baracchini, IDM 2022
J. Billard et al 2022 Rep. Prog. Phys. 85 056201

WIMPE #HRllIsEie

Directional detection helps to

Py Eﬁ;ﬁéi}n\u , penetrate neutrino fog
> MIMAC, NEWS-G -
- CYGNUS
o 1000 m3 gaseous NITPC detector for WIMP | 2/ readout
searches through nuclear recoils I <= [y 1
o Helium/Fluorine gas mixtures at 1 bar
o Multiple underground sites and staged 9 n <

Rate

expansion(Boulby, Kamioka, LNGS, Stawell)

DM

Rate

¢

DM and solar neutrinos event rate as a
function of some angle ¢ on a two-
dimensional readout plane at 12 h time
distance or 180 degree of longitude 37



E. Baracchini, IDM 2022
J. Billard et al 2022 Rep. Prog. Phys. 85 056201

WIMPE #HRllIsEie

Directional detection helps to

° EFE_H%T%;\JH\” » ’ penetrate neutrino fog
o MIMAC, NEWS-G -
o 1000 m3 gaseous NITPC detector for WIMP | ) el
searches through nuclear recoils I <= 15571
o Helium/Fluorine gas mixtures at 1 bar
o Multiple underground sites and staged 9 n m

Rate

expansion(Boulby, Kamioka, LNGS, Stawell)

o CEREBHINL o
o DAMA/LIBRA, COSINE100/200
o ANAIS-112, SABRE, COSINUS ’

DM and solar neutrinos event rate as a
function of some angle ¢ on a two-
dimensional readout plane at 12 h time
distance or 180 degree of longitude 38
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Experiment Lab Target I[VII;S]S Ch [Szzf;tglgev /e E);p ;Z:?; Timescale
W I M P e — Z‘_L |/_\|\\I-|| Cryogenic bolometers (Section 4.6.1)
R 7k I)\ figg,mss' LSM Ge 20 SI | 108 @2 0.14 in prep.
SuperCDMS | SNOLAB| Ge, Si 24 SI |4x100*" @2 0.11 constr.
CRESST-III | LNGS | CaWO4+ | 2.5 SI |6x1078 @1 3x 1073 | running
\ — =RNPA= LXe detectors (Section 4.6.2)
o E{ EEZIK }Eé\ E{ EE n_:‘_f_l{E\ Ekﬂaﬁgj‘cz LZ SURF | LXe 70t |SI | 1.5x10® @40 ] 153 comm.
PandaX-4T CJPL LXe 40t | SI |[6x107* @40 |56 constr.
/1y i XENONNnT LNGS LXe 59t | SI | 1.4x107* @50 | 20 comm.
® EFWF&? &*& DARWIN LNGS* | LXe 40t | SI | 2x107% @40 | 200 ~2026
LAr detectors (Section 4.6.3)
DarkSide-50 | LNGS LAr 464 | SI | 1x10~* @ 100 | 0.05 running
o ) ) DEAP-3600 | SNOLAB| LAr 36t | SI | 1x107% @100 | 3 running
102 spin-independent WIMP-nucleon interactions DarkSide-20k | LNGS | LAr 40t | SI | 2x107%8 @ 100 | 200 2023
e, LUX (M) arXiv:2104.07634 ARGO SNOLAB| LAr 400t | SI | 3x 1074 @ 100 | 3000 TBD
10~ &7 CRESET (3D Nal(TI) scintillators (Section 4.6.4.1)
DAMA/LIBRA| LNGS | Nal 250 | AM 2.46 running
1036 b X COSINE-100 | Y2L Nal 106 | AM|3x10% @30 | 0212 running
_ fv%? T — ANAIS-112 | LSC Nal 112 | AM| 1.6x 10742 @ 40 | 0.560 running
g 1078 () D - SABRE LNGS Nal 50 AM | 2x 1072 @40 | 0.150 in prep.
B2 : el \ g COSINUS-17 | LNGS | Nal ~1 | AM| 1x107% @40 | 3x107* | 2022
g 10740 \‘\ S HAMIC DAMA —0 Ionisation detectors (Section 4.6.4.2)
B : coMStE NN = COSINE DAMIC SNOLABJ Si 004 [SI [2x107*@3-10 [ 4x 107 | running
A 10 RSN ST \\ \ - SuperCDMS 5050 DAMIC-M LSM Si ~07 | SI |3x107% @3 0.001 2023
® XENONIT (82) \ SR EDELWEISS CAP-3600 Datk CDEX CJPL Ge 10 SI |2x107% @5 0.01 running
o 104 E xENON‘m NEWS-G SNOLAB| Ne,He SI comm.
O ol x0T TREX-DM LSC Ne 0.16 | SI | 2x107% @0.7 | 0.01 comm.
10746 T Bubble chambers (Section 4.6.4.3)
. PICO-40L SNOLAB| Cs3Fs 59 SD [ 5x10°2 @25 [ 0.044 running
10°* PICO-500 SNOLAB| CsFg 1t SD | ~1x107*2 @ 50 in prep.
=50 Ll ‘ | ) | Ill 1 L1111 III 1 | | I|| 1 L1 1111 I| 1 L1 1Ll DlreCtlonal deteCtorS (SeCtlon 465) —
10 01 0305 1 35 10 3050 100 300 1000 3000  10° CYGNUS Several | He:SFg 10°m?] SD | 3x10~ @ 45 6y R&D
' o ) ) NEWSdm LNGS Ag.BrC,... SI | 8x107* @200 | 0.1 R&D

WIMP mass [GeV/c?]

APPEC report, arXiv: 2104.07634 39
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NPHFHF. ALPs

L. Roszkowski, IDM 2022
arXiv:2104.07634
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(3%) RN

o JEERIESLCLG (LSW: light-shining-through-the-wall)

o BUC->MF->76F

L. Roszkowski, IDM 2022
arXiv:2104.07634

Photon
detectors

| MAGNET

o ALPS I/1l, OSQARZ:

[—|B

o < ~meV and g,, <5.8x107%GeV~"

| MAGNET |\ / MAGNET |

Matched Fabry-
Perot cavities
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L. Roszkowski, IDM 2022
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Dark sector particle search @LHC

o CMS, ATLAS, LHCb

o FASER (ForwArd Search ExpeRiment)
o B (ALPs, Dark photon,....)

2RFASERZLIG @BESIII

Dark photon (to ee, uu, ) ALP->yy
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L. Shchutska, IDM 2022
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Vector mediator, Dirac DM
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X. Chen, CPG seminar 2020
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