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It has been proven that underground facilities are very important for varieties of science!
For scientific reasons, It would be very nice if there is (at least) one in the Southern hemisphere...

T.Kajita
(TAUP2017)
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Science REPORTS

Cite as: D. Akimov
10.1126/science.aa

Observation of coherent elastic neutrino-nucleus scattering :

Be T‘s"}‘v
Neutrinos 'SU;R,NO Scpﬂ Eﬁf,l,o

Neutrinos

WIMP—nucleon cross section [pb]
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PHYSICAL REVIEW D 89, 023524 (2014)
Implication of neutrino backgrounds on the reach of next generation 10 100 1000
dark matter direct detection experiments ] o
WIMP Mass [GeV/c“]

J. Billard, and E. Figueroa-Feliciano
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S1 at 100.5 us

248 3” low-bkg PMTs
* 1 mdrift X el m

— 2 tons active LXe

— largest LXe TPC built

« filled and functional
since May 2016
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1e L.UX Detector ™
Top thermosyphon
Radiation shield
. Water tank
Titanium B
Vessels =
Anode grid ~__ Cryostat

PTFE reflector panels _ 250 kg active xenon

(370 kg total)
PMT holding
copper plates )
Cathode grid — 122 2" PMT R8778
Counterweight ——§

Bottom thermosyphon
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® 2-phase Liguid Xenon
@ D rejection

Discrimination technique

WIMPs and neutrons interact with nuclei
short, dense tracks

ys and e interact with atomic electrons
longer, less dense tracks

| S2/S1 used for discrimination

(>99.5% @ 50% NR acceptance)
Drift time -
indicales depth

Particle

Electron recoils
G- 137Cs saurce

+ ionization electrons

" UV scintillation photons (=175 nm)

3D Position Reconstruction Recoil

: : median
Z from time difference between S| and $S2

(1.5 mm/us @ 181 Viem) R T T
XY reconstructed from light pattern [ (AmBe source)
(resolution of a few mm in WIMP search region)

ZEPLIN-II

30 35 40

4
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Xenon 1T 2017

34.2 live -days
1042kg fiducial mass
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CRESST-I1I' low threshold detectors

Detector layout optimized for low mass dark matter
Radical reduction of dimension

* Cuboid crystals of (20x20x10)mm? (=24g)

+ Self grown crystals =3 counts/(keV kg day) I I P

*+ 100 eV threshold e
* Fully scintillating housing Veto surface - s

* Instrumented sticks } related background

ﬁﬂ*"—q ke .
i

]

4 .35 ©T. Dettlaff/MPP

Direct dark matter search with the CRESST-IIl experiment

Simultaneous measurement
of heat and ionization signals
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Fig. 6 Energy spectrum of all events in the acceptance region (307 eV—
40keV, see Fig. 5) truncated at a bin content of 30 for reasons of clarity.
For the final result all events are conservatively considered as poten-
tial signal events to extract an exclusion limit using Yellin’s optimum

interval method CR ESST
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Spherical gas detectors
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= SDE RDR SDD PICO

<] \| (superheated droplet) Cy;FgYOo L S Z MY &
I D 7] Aqu Ox) 96 FL ~ L[ HDA 3.3keV
6. D& 60i ? E L arXi1v:1702.07666v2

Oms D2UY « DA
¥ 3e?F Y 0- [/1167kgdays

Hugh Lippincott, Fermilab
for the PICO Collaboration
EDU 2017
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‘s plotted in thick blue, along
! CO-€ I (thick red) [10], PICO-2L
1 j )], PIC! -een band) [14], SIMPLE (or-
ange) |3 ] P daX I( eC ll}:n_" (dashed and dot-
t 11)1111\ [36], S \ 3
The indirect hnuts h(nm I(:f uln, .111<.l Su]'u.:l'K assume :
hilation to 7 lep ') and b quulw ( lott
purple region repres :
minimal supersymmetric mode l 0 [.' JL« ¢ hn. 1L Ll lnm‘rk not
shown for clarity, t by LUX [4( ] and XENON.00 [41]
(comparable to PandaX-11) and by ANTARES [42, 43] (com-
barable to IceCube).

i '1G. 3. The 90 L. limit on the SD WIMP-proton cross
\

many bubbles can you count?
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m: f Ki Nji DAjNa
DAMADZ ¢ URAE pE f
250kgg Naln ms 1 Lt

1.33tone & §

@
@
@
m 1498061 g1 WX 9. 310

Residuals (cpd/kg/keV)

Time (day)
Time (day)

Eur. Phys. J. C (2013) 73:2648

PRI, 113, 081302 (2014)

PRL 114, 151301 (2015)
Eur. Phys. J. C (2014) 74:3196

m DAMAHB § UOQONRY "0 2li37@n3iRHaAgUYYY 19
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= g Nal0

m DAMA( H @ JOGY

B ow W =

m COSINEU SABREU ANAISU PICOLON DZ U 108 649
COSINE-100 Nal(Tl) Crystals

+ 8 crystals, total 106 kg .
Culmination of R&D program with Alpha Spectra , m COSINE
U/Th/K below DAMA, 21°Po very close 7 g running in  YangYang (Korea)

Light yield ~15 p.e./keV ' ' m 2016

Challenge: putting it all together > .
ge:p 9 g m W $ |.,.| . 0

Total Background: 2 - 4 x DAMA’s avg. Preliminary
Mass (kg) Powder Type “°K (ppb) 2®U (ppt) 2**Th (ppt) 2'°Po (mBg/kg) Light Yield (npe/keV)
Crystal 1 Powder B 34.74+4.74 <0.02 1.31+0.35 3.20+0.04 amraan

Crystal 2 Powder C  60.64+4.64  <0.12 <0.63 2.06-0.03 Expected Sens|t|v|ty of COSINE-100
Crystal 3 WIMPScint-II  34.34+3.10  <0.04  0.4440.19 0.76£0.02
Crystal 4 WIMPScint-II  33.3243.50 <0.3
Crystal 5 Powder C 3315 4 2.351+0.31 .06£0.0

Crystal 6 WIMPScint-I1I <0.018  0.56+0.19 1.5240.02
Crystal 7 WIMPScint-III [18.6942.79 <0.6 1.54-:0.02
Crystal 8 Powder C 54.25+3.82 <0.9 2.0510.02

<20 07-10 05-75 <0.5

DAMA allowed region (30%C.L., 30, 50)
2 years of data
-20 keV, Median Sensitivty (80%C.L.)
-20 keV, Median Sensitivity (90%C.L.)
O=x 10 Ox 20

S| WIMP-nucleon cross section (cm?)

1

WIMP Mas:s (Ge\})
*Assumed 2 dru or 4 dru flat backgrounds depending on crystals.

Sensitivity comparable with DAMA’s allowed region.
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JEDIs, eqmpped with their WEA :

are ready to attack the dark side.
JEDI : Japanese “xperimental Dark matter Investigators
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