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Rate (cpd/kg/keV)

The DAMA annual modulation signal,
to be confirmed with independent measurements by the same Nal(Tl) target material

DAMA/Nal + DAMA/LIBRA-phase1 Total exposure: 487526 kgxday = 1.33 tonx
EPJC 56(2008)333, EPJC 67(2010)39, EPJC 73(2013)2648

Slngle -hit residuals rate vs time in 2-6 keV

' . : | E ' i

: : ; \ : ' .

' l L : ‘ — ' : l - l
JN \ M 1 5 2 ':_:l [_: ':,]

- & DAMA/Nal (0 29:tonxyr) —— | | <—— DAMA/LIBRA (1.04 tonxyr) ——-)
> o8 B . . L . .
2 " E : i (target mass = 87 3 kg) R | 3 (target h)ass =232.8 kg) :
< 006 [  : S S R S B :
-1 || . - : : '{ ; I ; ' ; | : I
=l 0.04 B 'K : ( f (l § : é | : :
i 0.02 E { ': : i kl{ i fj‘ A I ' o o
~ O :. : 1] T ,& AW . _‘" E : .'1 'i v “'~ ¥ ¥ ; l \ Al
AR > A 4 A TN NS RN
"H{ 21{5 :EEREE AERENE
el BN | Dark Matter Modulation: |

) 1 K ! l 11 ! ', ' l:

|continuous line: 1, =152.5d, T=1.0y

A=(0.0110+0.0012) cpd/kg/keV
v2/dof =70.4/86 9.2cC.L.

Absence of modulation? No
x2/dof=154/87 P(A=0) = 1.3x105

Fit with all the parameters free:

H 1 ‘ [ : [ I
: 1 j [ : [ | [
-l P L1 1 H 1
] a
~ NN alTale
\ )
"‘ N/ \_/l ‘\I - \'.‘ ‘._.‘ ‘._)

= (0.0112 £ 0.0012) cpd/kg/keV
t, = (144+7) d - T=(0.998+0.002) y

Eur. Phys. J. C (2010) 67: 39-49

phase" phasez

I\/Iodulatlon betvveen 2 6 kev

'?*9:6-‘*‘ ﬂ | , ﬁ %é*ﬁ“m“w’%"’%

Time (day)
10 '
. BackgrouhY? °9z 2008 297 %00:; S
6l ~1 count/day/kg/keV < Blkact I
o (dru=difterential rate unit) g X |
L above 2 keV LB T

e 005 -
0 5 4 6 8 10 0 2 4
Energy (keV)
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Global Nal(Tl) efforts
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5 countries, The COS'NE“‘ OO EXperlmeﬂt

15 institutes Joint collaboration between KIMS and DM-Ice to search for
50 scientists  dark matter interactions in Nal(Tl) scintillating crystals.
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The COSINE-100 detector components

Plastic
Scintillator 5-inch Liquid Scintillator

Panel PMT
| b)
2-inch , 2 tOnS O
PMT Copper Box ~ liquid scintillator
(3cm)

Nucl. Instrum. Meth. A 851 102 (2017)

banels of
plastic scintillator %

L 1
~" .
PP e T
. 2 =
-
. Bl
=4
p »
}-
e ". . o
- e .

JINST13 T02007 (2018)

Lead(20cm) Nal (T

Crystal

‘ 4 X 2 encased crystal array

3-inch PMT

NN Total mass of 106 kg
Eur. Phys. J. C. 78 107 (2018)
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The COSINE-100 Detector

: \3,\
‘\:

J
J

Eur.Phys.J. C78 (2018) no.2, 107
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Exposure (Running for more than 4 years)
COSINE-100 exposure

COSINE-100 Accumulated Data

1400 cOSINE-100 Preliminary
1200 —---- Total Livetime :1400.1 days (95.5%.).co.coovv.. oo el
e Good Data :1373.0 days ( 93.7% ) - 5

Calibration

07/02. 02h 12/31. 08h
Sept./2016 Jul./2018 Sept./2019 Dec./2020
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Data Monitoring — e e e
via Smartphone | |

rak |Mx)
rad |Mx)
rak |Mx)
-+
rak |Mx)
A
v

-

88 COSINE - thi+ ' il | . — o ¢ - ¢ - A kA L

»] »] » 10 Q w 190 Q w
.. ane () Ume (mn) Ume (Mmn) rre |min)
Crysia & Yigger rono Crysia & Yigger rone Crysia 7 Yigper rone Crysia & yigper rone
DAQ status I
o
FADC DAQ M64ADC DAQ TCB USB FADC USB M64 USB Run number
N3 )i N
Runni Runni C d - £ 1 2 ;
unning unning onnecte Connecte Connecte ; ; ; ;
r + LR o
o
Row M W’O‘Mﬂ
. L 1 o L 1 . 1 1 g L 1
Q » e Q » " 9 »w e 9 w e
DAQ rate Run Number ame [min) Ume (i) Ume () ime jmin)
80 Hz
60 Hz J Crystal! E (single b w! e} Crysta E (single b w! bt} Crystad E (single DL w! bat) Crystad E (single DL w! bt}
=T “Lk,,),&-&ﬂ,._.x—‘\n-,‘.-‘-.\.a.tx**—a"‘v.k,u_.--/“..‘ ‘\__l-._.I,.,r':,.,\_.,_\.\.,;_»o.,/‘«.--/J-N,MKL«., LA, \_,_A.—‘./.J,\Lk\-\vr‘l» A'tu‘.g_4,.F.—k\-\AL-*»»_....w-d-)—-"ﬁ.t-r‘w‘r-r.VM»\-.-J&“«‘,l-.l.lu4J~\',~4~v\‘\‘ _8 . INDE: 029 So]h e 2 INDE: 029 l 1:"‘[:‘:» .78 SNDR: 048
40 Hz E Ref k
—~ e o+ == Kalerwicu ke
E o 4 Dals -+
20 Hz , 5 o x . x = &+ >
1r : o =~ L = = =
- -~ S PP T . PENRESR PN R . S R I At AN o » P WY P TR NSRS RIS P N ’ caall W) TR STy — gt 3\ 3\ E F
ol 1000 8 8 8 8
12/2 00:00 12/3 00:00 12/4 00:00 12/5 00:00 12/6 00:00 12/7 00:00 12/8 00:00 ‘g T - g ‘g g |
o o) o) o)
w= FADC rate == M64ADC rate == Run Number - . . -
B o . l“‘ - 1 > A -.—l
2020-12-05 13:00:00 d
New row L : . A _ . .
- Detector Room A-side (8): 23.52°C 0 . . » » » . » » »n ¢ » 0 . ¢ » »
Temperature = Tunnel (7): 2445°C nergy JeeV) nergy Oee') nergy (veV) nergy o)
- Between Acrylictopand Cutop (4): 24.44°C 50 %H
— LS (5) crystal: 24.37 °C Crystals E (singe i, w! bar) Crysiat E (singe b w! ba) CrystaT E (single Ml w! bar) - Crystas E (single b w! bat)
24.5°C s 24.46°C s VYV YV VYV VY L/NDF: 152 T 2os: 07 ANRF: 077 LNDF: 0.73
: e e i A S AT A (A s i st | At LS (6) top: 2429 .C
¥ ! g -*
: : - - ) nA &2 ) . 5 A - LA 3 Aa ! - 2.8 d-
\_) A AW N e I A AR AN A Air conditioner: 23.67 °C 30 %H - > s s
' Detector Room near main door (1): 24.14°C i d - - i ¢
2 3 I 3 Z
Between Leads and Cu box (3): 2445°C 20 %H i i i 4 i
- OMEGA DAQ board (9): 2417 °C * L - - -
10 %H £ r £ £ £
: : |l g S
23.0°C 0 %H + | A .
12/2 00:00 12/3 00:00 12/4 00:00 12/5 00:00 12/6 00:00 12/7 00:00 12/8 00:00 12/3 12/5 |
- 1
== Detector Room A-side (8) = Tunnel (7) == Between Acrylic top and Cutop (4) == LS (5) crystal «- LS (2) bottom «- LS (6)top «= Air conditioner w= Humidity A (between Cu and Pb) w= Hum [ . L - J d . L L - ! 4 L . - " . L -
Detector Room near main door (1) Between Leads and Cu box (3) == OMEGA DAQ board (9) == Humidity (Air conditioner) Energy eV Energy (eeV) Enerygy (eeV) Energy (eeV)

We monitor >100 parameters tor the detector and Another 100 variables from data
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AVANA

Crystal-LS coincidence

> —
© —_—
Q s |nternl K40
210k e
T s | _EE
[~ ) B e PMT U2 38
4.5( + Data (vetoed) E 1| —— e
- . (@] ] LS U238
4 Z— - Flt © — ILGzszl .
§ 3.5F M — Subtracted “°K = T st
ks = ™
40K s % M
L leckew — 2 25F 1027 e
= = o O e e 7k R R 1
- 2 —\’\
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0 500 1000 1500 2000 2500 3000
Liquid Scintillator 6 1 2 3 4 5 6 7 8 9 10 Energy (keV)
Energy(keV) 9

Liquid scintillator light is passively read out when there is a trigger in a crystal.
A crystal trigger with LS energy deposit larger than 80 keV is defined as multiple hit events.
40K emits 1460 keV gamma with 3 keV Auger electron energy deposition in Nal crystal

» Tagging 1460 keV events with LS enables vetoing of 3 keV background events (70-80%)

- Liquid scintillator internal contamination well modeled with simulation
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0.008

-

S 0,006
8 oo

PMT noise reduction
Every experiment has noise and WIMP search=Noise Reduction

~ffy scintillation signal

3 —— PMT noise (thin pulse)

counts/day/kg/keV

« PMT noise (bell pulse)

" | W "'-":"'_"'-._—_-_.-a._,f' £

00 a0 w0 &0 &0 1
Time from trigger (ns)

Chang Hyon Ha (Chung-Ang Univ.)
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WIMP search Spectrum

——— No Cut

Muon&LS veto+Single hit
-------- +2 hits/PMT
............... +BDT (thin pulses)
S +BDTA (bell pulses)

1.

Q/ZO 1 1

DAMA WIMP Signal Expectation

] | ] ] ] ] | ] ] ]
30 40 50 60
Energy (keVee)

Constant Rate Analysis
2. Annual Modulation Analysis
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Nature 564 83(2018

“eas —e— COSINE-100 observed lim§ Q(Na)=0.3,
A (90% confidence level) W
f —

NAIAD
--------- DAMA, sodium (30)
......... DAMA, iodine (30)

[ COSINE-100 1o
[__] COSINE-100 20

Quenching
factor

.
s¢tandard halo>

Vo = 220 km/s,
oom = 0.3 GeV/cms,
Vesc = 650 km/s
fo/fn=1

.....

En 10° 104
WIMP mass (GeV ¢?)

Offset + Exponential + Cosine is fit to data at

COSINE-100
8§ ook
(2-keV Threshold Ana\yses) -
St T
E) Sl n9 |e_|—| |'t Pb210 (internal) + Data Total MC Internal é g 1040 E_
3,10 K40 + | I12_§ ’:_ Cosmogenic Surface - External % _6 -
g :. ’ P;210(Teﬂon) Cd109 ] ) L Th’228+Ra22’6 - é g 10_41;_
§ 1'L — ; ‘~,f: Ra226 Dlg_ S -
EJ NS P H » U238+Ra228 Ra226 = 1042
107'E \ 1 ,- Ll 4 ' 1040
N W A
-2 1 1 VM‘_ 13 | | W an Ul 1
10 0 10 20 30 40 50 60 200 400 600 800 100012001400&60091)!88(0 v) 2 6 k V
Caady -6 keV.
;E’10~ Mu'“ple Hlt E -|-Data — Total MC Internal
.Q: " K40 Te121m — Cosmogenic — Surface — External PRL 123 031 302 (201 9) go‘oe
S [ | Na22 2
8, : _raxéANNUAlI Modulation Analysis(1.7 yr)see
Conf ig Amplitude (2-6 keV) Phase (days) é
0.02
COSINE-100 0.0083 + 0.0068 152.5 (fixed) 2
107§ o
: | ANAIS -0.0044 + 0.0058 152.5 (fixed) =
A W } DAMA 0.0095 + 0.0008 152.5 (fixed)
= J I. 1 -0.02
10546020 30 200 400 6 | COSINE-100 0.0092 + 0.0067 127 + 46
EPJC 78 490 (201 8) DAMA 0.0096 + 0.0008 145+ 5 | o0
11

Chang Hyon Ha (Chung-Ang Univ.)

COSINE-100, 1.7 yrs
—4&— Single-hit
Multiple-hit
—3%— DAMA/LIBRA-Phase1

ot ;#W%;

-9

5 10 | 15 20
Energy (keVee)
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Solar Axion Search

Flux of solar axions 140
“F | ‘ E Cs
8.5 1o — |
T . JHEP 1606 (2016) 011 ol —Na 10 l
'§2_5§ | g g - —— COSINE-100 obeerved
J\ - (7] cosme-100 space
8315 3 o - [ ]| coSNE-100 sxpecsaa @)
Energy(ke\?) Energ;(keV) i N "
. No resolution :
Resolution smearing g [ ORINS _4( ______ EDELWEISS-M AV
- " > 107 '
) Resolution + Efficiency -
E 4 i'—'— R .= —’—'—’—'-'-'SE_-Jr\f::'(‘T(i ————————————————————————————
Q B
>
O u
Y 3
o) .
E C7 signal spectrum - memnss
£ 2 L
: |
2 Astropart. Phys. 114,101 (2020)
1 L
=‘q_,-_—_‘___‘ 10—12 - | > :
0 I E— I— 10 107* 107 10" 10 1

2 4 6 8 En},"rgy(}év)” 1618 20 Axion mass (keV/cQ)
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Inelastic Boosted Dark Matter

3'“"’“ iy,

PRL 122,131802 (2019)
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Counts (/keV/kg/day)

Constant Rate Analysis with 1-keV threshold (1.7 yr)

Exclusion Curve

Single-hit Events
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A factor of 10 improved result compared to the first result
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Counts/kg/15-days

Annual Modulation Analysis with 1-keV threshold (3 yr)

. 1-6 keV C2
Na 4ty bt X .|  Better Modeling of Backgrounds
. ! P Better Pseudo experiments
e * ot 637 % 50:— l z(;ob 41.816;91?;(2)
T+ P v 5 [ p1 0.0042 + 0.0000

200+— + -§ 402_ p2 0.0001386 + 0.0000036
210y %7 E
18 + L Pt Y T R ; H
160k ' 0 (13.0(1)36 | 6.0038 | lO.OIO4l (13.0(1)471_‘ | 6.0:}45 | 0.0046 | (')I.L(J)r[(:iéen;ir:.t.)?os
250

U .y , €7 | Preliminary Results : 0.0061£0.0040 dru
' v + T DAMA/LIBRA : 0.0106 £0.0011 dru

Keep pounding! Need more data! Need better crystals!

Chang Hyon Ha (Chung-Ang Univ.)
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WM Powder Purification (' &1

COSINE-200 Preparations
(much work done in Korea)

K (ppb) Pb (ppb) | U (ppb) Th (ppb)
Initial Nal 243 19.0 <0.01 <0.01
Purified Nal | <16 0.4 <0.01 <0.01

Punﬁcaﬂon .
(70 kg powder load)

-

Py N _SU
¥ ¢

LN _ B \\ N

4k K.A. Shin et al., J. Rad. Nucl. Chem. 317 1329 (2018) N

I l

Full- Slzed GI’DW&&\
(1OO kg crystal ingot)

~

Background rate should be less than 1 dru (DAMA)

Chang Hyon Ha (Chung-Ang Univ.)
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Prototype Nal(Tl) crystal detector

Y
AT |

e ;).

I Internal
. /\
'§ - 5 External
B) . — R,
< LBy - R
= N ERPLRRRRRRARK T K § AN N
g ‘“22223535%3‘%53222‘ 333333
.g 10~° N
3
| QO
Powder 5 - <20 <20
Aug/2018 | 684 3.8+/-0.3 26+/-7 <6
9 EPJC 80, 814 (2020)
Sept/2019 (8 0.01+/-0.02 11+/-4 7+/-2 2
10%, 10 20 30 40 50
DAMA <20 0.01~0.03 8.7~124 2~31 Energy (keV)
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COSINE-200 (starting 2022)

« 1 counts/day/kg/keV background assumed (same as DAMA/LIBRA)

=
4

{E r— ————— DAMA allowsd region (90%C.L_ 3¢, 5)
%10 || o irnde Nyl hypothesis
: — e 1-20 kaV__, Median Sensitivty (90%C.L)
g 0oz b, [jzvzo
: EEEEEEH
Modulation §'°" IR
Analysis 2 IR
y ;10"' e | Signal hypothesis

> 12
= 4107¢
7)) - w.

LA A T e S S S o S e o o

Segrvicance ()
- -~

(2-6 keV)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

We have been preparing 200 kg experiment (COSIN
better crystals with lower background

Chang Hyon Ha (Chung-Ang Univ.) 18
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Yemilab Status

. Access Tunnel, 782 m long with 12% down slope

1
2. Underground Lab. with 2600 m?

3. Person Cage, running vertical 587 m
4

. Ground Office with 2500 m?

Mt. Yemi
(EL 998:;

o P
o

- _\...,' o
\\\\ =

Person Cage

arca (m?) volume (m?) -
i —‘“__ E— T — —
Access tunnel 3,962 18,968 1 "
Lab space 2,600 25,562 T E
Connecting tunncl 4,847 14,161 - _ i
amount 11,525 58,691 | Ground office

-

The ground office exterior The reinforcement
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Coherent Neutrino Nucleon Scattering (CNNS) Motivation

- The process predicted 46 years ago and the first - Neutrino Magnetic Moment

measurement came just a few years ago (stopped pion)

by the COHERENT collaboration. - Neutrino Non-Standard Interactions
- Aim at detection of Coherent scattering in reactors. - Neutrino-electron scattering.

- Single flavor (electron anti-neutrino) & A2 dependence - Sterile neutrinos (reactor anomaly)
A S: eal:ttﬁ:.‘eéj B -« "¥Cg CEVNS e Pb v, NIN total U

“IICEWS = seeees Pb v, NIN 1n e
e 210G wesnnes PD v, NIN 20 ‘ "‘m
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Worldwide efforts for CNNS

cawo LightHeat M. V|V|er from Magnificent 2020
Ne

nulcleus] = % spaLLATION ,“’ :

SOURCE

~Nal(Tl)

.Planned

RlcocﬂEfTJ

~ & Plannec

e LOS AlaMos

(CCM) - i 7
Planned |, /%
Planned

Si/Ge Super-CDMS style

Huge variety of detection '
techniques ! o /l
New experimental field connecting DM and

RuUnning  (reactor) neutrino physics communities !
70g Si CCD
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Fxpected Rate and Sensitivity for Nal(Tl) crystal detectors

Reactor ON }4 ﬁ Iﬁﬁ 00 5 C
i+i++ iﬁ* L Signals : 548.6 +/-125.6 g ) . .
i 3F T g Significance:
v 31 I 4.6+0.30
2 | *¢ Reactor OFF S100 T4l I
N § ™l } -
400 T +I+ L L -....-o- 30:
200 |- CNNS mOdE| 100~ -.-_._ T 17 TZ:_
[T R R N =T | | | | OW’J o e L .
D 10 15 NPE 20 25 30 5 10 15 NPE 20 25 30 0 50 60 AXZO
*Assumption for sensitivity study °
v 22-photoelectrons/keV(PEs/keV) light yield : |
v" 15-kg mass of detector e S°6d'“m o .
v 5-counts/kg/day/keV flat background L 1.6 events/day/15 kg
v 5-PEs threshold
v 365/100-days reactor-on/-off data lodine
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The NEON(Neutrino Elastic-scattering Observation on Nal(Tl)) Collaboration

, . 15 members, 3 institutes
CENTERFOR "\ 1D°
UNDERGROUND PHYSICS

Active members of
the COSINE and NEOS experlments

¥

_ : o B
= &
o

&, _

2 W

"
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Goal : CNNS measurements in Nal( 1) crystals from nuclear reactor.
(Low-background dark matter Crystal experts + Reactor neutrino experiment experts )
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The Key Questions & Requirements for NEON

- High Light Yield ~ Low Threshold ~ More CNNS events

*Assumption for sensitivity study

v

NN X X

1.4

1.2

Arbitrary unit

0.8

0.6

0.4

0.2

22-photoelectrons/keV (PEs/keV) Light Yield J - COSINE-100 dark matter experiment Nal(Tl) ~ 15 P.E./keV
- NEO crystals show more than 20 P.E. / keV

- Direct PMT coupling to the crystal & Simpler Encapsulation and
less materic'

—
-

3" PMT

- —— NEO-3

:— - - _ gg:z - 100 COSINE-100 Encapsulation Slieon Gl

i Quarts Glass

- A

- i i

- R B N

- i'! -: NEON Encapsulation

S NEO-1 NEO-2 NEO-3 COSINE-100

:_ . ‘_!'. .;.- after(before) after(before) after(before) C6

o r 20.54+1 (10.740.7)  19.3+0.9(16.940.9) 21.8+0.9(17.7+0.9) 15.8+1 NIMA 981 (2020) 1643556
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NPE
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The Key Questions & Requirements for NEON

*Assumption for sensitivity study

v’ 22-photoelectrons/keV(PEs/keV) Light YieId]
15-kg mass of detector

v
v
v
v

Chang Hyon Ha (Chung-Ang Univ.) Chung-Ang University BSM Workshop (221/2/1 -3)



The Key Questions & Requirements for NEON ‘

- Can you reach 5 dru at the threshold region?

*Assumption for sensitivity study

22-photoelectrons/keV(PEs/keV) Light Yield J Current : 3 counts/kg/day/keV at 5 keV (Single)
- Higher at the threshold region (~7 dru)
- This means crystals are pure enough and LS

NN X X X

15-kg mass of detector

5-counts/kg/day/keV flat background

5-PEs threshold
365/100-days reactor-on/-off data

v
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The Key Questions & Requirements for NEON

*Assumption for sensitivity study

characterlze types of noise in COSINE crystals |

NN X X X

22-photoelectrons/keV(PEs/keV)
15-kg mass of detector
5-counts/kg/day/keV flat background \/
5-PEs threshold £

365/100-days reactor-on/-off data

Can you reach 5-PE (0.2 keV) threshold?

- Current : 1 keV (= 22 NPE) threshold in NEON
- Previously, we have developed BDT/

DeeplLearning in COSINE crystals
(0.4 keV = 6 NPE)

Chang Hyon Ha (Chung-Ang Univ.)

Light Yield J
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The Number of Events (/0.2 keV)

8

W
N
o

8

&
=]

8

- a
o,
o

8

o
o

=

4lllf-l)llllelllll;llllalllllélll110
0.4 kev "

180

The Number of Events (/0.2 keV)
3
U LALY LR LALY LAY LLLY LAY LA LLLJ L

JULL

S
—
—
—

+ it

—llllllllllllllllllllllllllllllllllllllllllllllll

* 2Na(0.9 keV)

+
» “ﬁ HOK(3 keV)

+++++++++ sy +++++ +++++ y

1 2 3 4 5 6 7 8 9 10
Energy [keV]

Chung-Ang University BSM Workshop (2021/2/1-3)



Readiness of the NEON Experiment

Shield design and Installation in Institute of Basic Science(IBS) Laboratory

NaI(TI) detector(s EA. 15K8)

Base : 200 x 200 x 20 cm*®

Nal(Tl) detectors In the acrylic box NEON in IBS HQ basement
NEON shield design

 Array of the Nal(Tl) detector(total 15 kg): Data acquisition system
v first floor: three crystals(dimension: 3" X 8", mass: 3.36 kg)
v second floor: three crystals(dimension: 3 x 4, mass: 1.68 kg)
« Shielding material:
v' 700-L liquid scintillator(tagging multiple events with ten 5° PMTs)
v 10 cm leads, 2.5 cm borated PE, 30 cn HDPE
« The data acquisition(DAQ) system is similar to the COSINE-100 experiment DAQ
« Dry run has begun at IBS Laboratory!
« Simulation study iIs ongoing

Simulation geometry
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Construction of the NEON Experimen
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— Hanbit Nuclear Power Plant (Yeonggwang)
ovember 2020

NEON prototype @IBS Transfer Installation and construction

Chang Hyon Ha (Chung-Ang Univ.) 29 Chung-Ang University BSM Workshop (2021/2/1-3)



Schedule for the NEON Experiment

— scheduefor the NEON Experiment____

*Assumption for sensitivity study d/ Can yOu aCtually dO th[S?

v' 22-photoelectrons/keV(PEs/keV) Light Yiel

v 15-kg mass of detector \/ —We started data-taking December of 2020
v' 5-counts/kg/day/keV flat backgrouno\/ —Currently the reactor is off for maintenance.
“: 5-PEs threshold 44 —We take off-data for 3-months and the

365/100-days reactor-on/-off data\/ reactor will be back on

Data@iBs  Installation@HanbitNPP

2020-4 2021-1 2021-2 2021-3 2021-4 2022-1 2022-2
_ Crystal R&D (Improvement of Light Yield, Acquire more mass, and Better Analysis)
NEON-phasel data

OFF F
NEON-phase2 development.
ON ON
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Summary and Outlook

- Dark Matter direction detection aims at detecting nuclear recoils by WIMP.
- There is one claimed detection of WIMP from the DAMA experiment that uses annual variation phenomenon.

- Among various efforts, Korea is specialized in using the crystal scintillator target with the same material as
DAMA. So, the reproduction of the experiment is possible.

- We have ruled out a theory that explains the DAMA signal as a dark matter particle but we, then, need to figure
out where the modulation comes from with better detection sensitivity. Coming soon.

- We also search for other dark matter candidates such as solar Axion and iBDM, and other interaction signatures.

- Development of low-radioactivity, high-light yield Nal(Tl) opens a new opportunity not only for the dark matter
particles but also for reactor neutrinos through the CNNS detection. Of course for various BSM candidates!

- Stay tunel
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