This work is supported by JSPS KAKENHI
Grant Number 15K13478

Z/nWQO,

for the direction-sensitive dark matter search

H. Sekiya

Kamioka Observatory, ICRR, University of Tokyo
S. Kurosawa, A.Yoshikawa, T.Horial, S.Kodama, R Murakami, A. Yamajl

Research Lab. on Advanced Crystal Engineering, IMR, Tohoku University

Y.H Kim, J.H So, H.L Kim

Center for Underground Physics, Institute for Basic Science

Jan 28 2017
KB pE R BN =



Eur. Phys. J. C (2013) 73:2276 THE EUROPEAN
DOI 10.1140/epic/s10052-013-2276-2
ePIEE PHYSICAL JOURNAL C

A D A I\/I O ! S re p O rt Regular Article - Experimental Physics

On the potentiality of the ZnWQy, anisotropic detectors
to measure the directionality of Dark Matter
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A. Incicchitti®, D.V. Poda’, V.I. Tretyak’®

Directional response
with MeV alpha particles

“Estimated” guenching factor @ 5keV

Table 2 Quenching factors for O, Zn and W ions with energy 5 keV
for different directions in ZnWOy4 crystal. Systematic uncertainties are
estimated on the level of 20 % using data of [90]

lon Quenching factor ~309% difference
40~50% difference dir. 1 dir. 3

0 2 4 6
Energy of o particles (MeV)

0.235 0.176
Fig. 3 Dependence of the «/f ratio on energy of o particles measured
with ZnWO; scintillator. The crystal was irradiated in the directions 0.084 0.060
perpendicular to (010}, (001) and (100) crystal planes (directions 1, 2 0.058 0.041
and 3, respectively). The anisotropic behaviour of the crystal is evi- ) ]
dent [99]
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In case of stilbene crystal

P.H. Heckmann et al.,Z. Phys. 162 (1961) 122 HS et al., Physics Letters B 571 (2003) 132+ IDM 2004

Directional response Measured quenching factor of C-recoils.
with MeV alpha particles only 7 % difference

24% difference
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Requirement of exposure

e Assuming 7% anisotropy @5keVnr in ZnWO,
e« 100GeV, 10%cm? signal + atmospheric v (& DSNB) BG

Expected “diurnal modulation
2.90x10™
2.85x10™
2.80x10™
2.75x10™
2.70x10™
2.65x107" |
2601074 |

3

10—%

[
ol
[ =]
=1
%]
i
=
=
=
|51
v
w2
w2
=
—_
3]
=
=
)
=
T
o,
-
=l
=
=
-

1001000
WIMP Mass [GeV/c?]

e 10%ton-days

c axis // EAST-West
2.55x10* - ™...-" ¢ axis // North-South

=10 tons x 1000 days ! 2.50x10™
 Needs 10t crystal Hours on Dec. 3 2014
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AMORE + KIMS(not COSINE?)

cd - ) 8 - =340
_ ‘l
0
=
i
e ofo oppe an 50 orage U0
00 00
i | | ) oung
1] N
iy .
By £ . "\ l.j..—t -\_‘\( k\.
b \.\
Nab
) \\ \_\
h \ \‘-’!: ==
i b= TR N
0+50 NP =
‘Iﬁ" A

Hiroyuki Sekiya IFEEBRETOKK Jan 26 2017

13



Get more information of WIMP direction

e So far, 10 tons are needed
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— Total energy deposit vs direction-dependent light output makes the
sensitivity better

— Started collaboration with AMoRE T
g /)— Phonon collector (Gold film)
YO n g 2l H am b KI m o s -T\\ Light absorber (Ge wafer)

ZnNWO, or Stilbene G—
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Metallic magnetic calorimeter(MMC)

s BHMEADREZRILICLSHEILDEILZSQUIDZALVTEAEL
— Yong-HambA Brown KX [ ZBA

taemICEEZAELI=EIIMMCZERY {FI1F 5 Ephonontz H—
famm M OBt LT-GeERZ W IUAREL TAHLY, ZTAMMCZEEY [+ 4 &photontz > H—

|
Imfi’ﬁfwﬂ-i"i":' " S

Hiroyuki Sekiya GRBE @Kk Jan 26 2017 15



[FZ L& Stilbene THRY =LV LyHN T, 5 5

Present 1ssue of the stilbene crystal

< When just arrived > < After immersed in ethanol >
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Almost regular hexahedron It dissolved a bit. (mass : 8442 mg)

* At least one side of the surface should be polished to

evaporate a phonon collector film
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