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3 e
Latest results of CRESST-III's search for A
sub-GeV/c? dark matter CRESST-IIl #1Z & i
dharge Er(charge)
Holger Kluck PICO (CxFx) 0 CGent E:DE)X
o/Si DAMIC (Ge
on behalf of the CRESST collaboration CRESST-IIl &2 [cerwipszois ] EoEfierssGe | NEWSG (e
16th International Conference on
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Egr(charge)

The Time Projection Chamber (TPC)

uter dome

Inner dome

- PMT array

Field cage

PMT array

Inner cryostat

Outer cryostat

M. Lindner MPIK

* 248 3” low-bkg PMTs
* 1 mdrift X ¢1 m

— 2 tons active LXe

— largest LXe TPC built

* filled and functional
since May 2016

S1 at 100.5 us S2 at 251.8 us
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Amplitude (pe/bin)

N
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< 100

0 o
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 248 250 252 254 256 258
Time (us)  +1.002e2 Time (us)

TAUP, July 24-28 , 2017



Dark Matter Search Results from a One Ton-Year Exposure of XENONIT
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New general WIMP search with an Advanced Gaseous tracker Experiment

-WAGE - cnET

u-PIC
SKYMAP

galactic latitude

fiew Options Tools NEWA(_;EGDE%E

SD 90% C.L. upper limits and allowed region

7]“2]:}5 %Q IJ \ - 180 160 140 120 " 60 l O 20 240l 220 2-00 180 : : " C AV S o
Spin-Dependent search | AT — ewneE2

PLB 578 (2004) 241

PLB 654 (2007)58 . . [ A vec (o _____________ ______

PLB 686 (2010) 11, PTEP (2015) 043F01S, TAUP2019

. Tlkeda TAUP2019

M, (&2vie 10



- IBHBHE 81 X31X41cm3
« =T v AR CF, at 01 RE (ZRILF—REIE S0keVee)

« RHEERZ

LS
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Field cage
2 Drift length: 41cm
~ PEEK + copper wires

=
l g«

GEM

u-PIC(Micro-pixel chamber) -31X32 cm?
-31 X 31cm? - 8-segmented

- pitch : 400pm - hole pitch : 140um

- gain : ~1000 - hole diameter: 70um

- made by DNP, Japan - insulator : LCP 100pum
-gain:"~5
- made by Scienergy, Japan
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TRILF—ZART ML
Energy spectrum RUN22

22Th[ppm]

Standard material

(Pl+glass cloth) 0.39+0.01 1.81+£0.04

' — RUN22 (Low a u-PIC)
New material [I o |

(PI+epoxy)

<2.98x103 <6.77x1073
RUN14 (conventional n-PIC)

Rate [counts/keV/kg/days]

200 300 400

Energy [keV]
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J.B.R. Bamar et al. / Physics of the Dark Universe 9-10 (2015) 1-7
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- NEWAGE/CYGNUS a
2 Tj_r@/u; 0) B/T\/ \Ijj L/ ZAU O CYGNUS C)}GNUS
¢« 5 ANMDsteering committeeDITEC U CiEsma ! Jl— ~  kentaro Miuchi oo

(Kobe University) - Activities

 Highlights
* Summary

KKKKKKKK

World-wide CYGNUS (ver. TAUP2019)

CYGNUS-KM

CYGNUS-10 Kamioka, Japan
Boulby, UK SF6 / CF4
10m3 He:SFg v Strip readout

GEM + wire readout

o pep== 1)
LLLLL

G“s,

CYGNUS-HD10
SURF, USA
He:CF,:C Hyo
Strip readout

CYGNO-Initium
\l

Gran Sasso, Italy -

He CF, (SFe) ¢

sCMOS+PMT readout .
b 4

CYGNUS-0Zz
Stawell, Australia

e tome . Multi-site observatory
Kentaro Miuchi TAUP2019 S

Kentaro sMiuchi 27
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PHYSICAL REVIEW D 90, 123511 (2014)
- ; . Our GALAXY
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» DarkSide S2-6nly &4
DarkSide-50 LAr TPC and vetoes

50 kg LAr active mass

19 PMTs top / 19 PMTs bottom cryogenic (LT bi-
alkali photocathodes)

Active neutron veto with borate-scintillator
Data taking since 2014 and still running

o Elkviem) N

Sandro De Cecco

Liquid Argon TPC

{
] . 153 kg 3°Ar-Depleted
E‘B@F’; !f” Underground Argon

e

- Target

4 m Diameter
30 Tonnes
Liquid Scintillator
Neutron Veto

10 m Height
11 m Diameter
1,000 Tonnes
Water Cherenkov
Muon Veto




Low Mass DM ionization only search background :

E [keVnr]
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Excess of events wrt to
background prediction

due to trapped/delayed
electrons peak.

N, > 7 analysis threshold for My, > 3.5 In high N_ region, dominant ER
GeV in Data-MC good agreement region. backgrounds, level prediction
with extrapolation from high
energy spectrum MC fit, in very

Also seen by XENON100. N, > 4 analysis threshold for My < 3.5 GeV. good agreement with data (at
Further studies ongoing. Region dominated by excess of Data over MC % level).
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Low Mass DM 90% C.L. exclusion limit result

Assuming quenching a
non-stochastic process

1 0—38

10—39

10—40

3
+*

with binomial guenching
1041 fluctuation model

10742 DarkSide-50 Binomial
DarkSide-50 No Quench:l.ng Fluctuation
—— NEWS-G 2018 - LUX 2017
—— XENONI1T 2017 PICO-60 2017
10—43 PICASSO 2017 . CDMSLite 2017
—— CRESST-III 2017 PandaX-II 2016
_ XENON100O 2016 DAMIC 2016
— = = CDEX 2016 CRESST-II 2015
1044 b= + =+ SuperCDMS 2014 CDMSlite 2014
COGENT 2013 CDMS 2013
CRESST 2012 DAMA/LIBRA 2008
Neutrino Floor

10—45 L 1 1 I i ; 1

5x107} 1 2 3,4 5 6 7 8910
M, [GeV/c?]

- Profile Likelihood Method for N_>4 and N_>7 thresholds shown respectively for My < 3.5 GeV and My > 3.5 GeV
- Uncertainties for both WIMP signals (NR ionization yield, single electron yields) and BG spectrum (rates, ER ioniz. yield)
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Due to lack of knowledge about fluctuation at very low recoil energy, two cases :
Binomial fluctuation for NR energy quenching, ionization, and recombination processes.

No Fluctuation for NR energy quenching process. Corresponding to apply hard cut off in quenched energy ~0.6 keV
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