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Directional Dark Matter Search with Fine-Grained Nuclear Emulsion

Naka, Tatsuhiro

3,100,000

This research aim the directional dark matter search with super-high resolution
nuclear emulsions which is solid detector with scalability.
In this term, international collaboration(LNGS, Napoli etc.) was constructed, and developed new systems
for this research. By using those, directional efficiency and angular resolution was evaluated by using
lon-implant system, and original simulator was developed. These study was progress to understand the
detector. In parallel, high precision analysis method using Plasmon resonance eefect was proposed and
demonstrated that feasibility. In addition, intrinsic radioactivity in our device was measured
guantitatively by collaboration with Gran Sasso Laboratory. These study became generic technologies for
this project.



%

Nano Imaging
Tracker: NIT

NIT

kg
day

3.1

3.2
NIT

3.3

Napoli

)

(LNGS,



3.4

SPring-8

BL37XU

10nm

3.5

ICP-MS

Ge

SPring-8

NIT

Th U

3.6

y B

Rh

y B

1/20
60keV
30%(
50%)
25°
1
NIT 10keV



30% - 50%
60%
Angle distribution, Elli>=1.3, bin=21

1200 . Entres 7699

g e ososs
1000 Underflow °

I Overflow 0
800} PO 1007 £ 18.2

I p1 0.03499 + 0.00539

[ p2 0.3665 + 0.0061
600 3 6836323
4oof-
200}

%35 g o5 o 05 T 15
2D Anglefrad]
1. C 60 keV
X
12nm
1000 events/day
10-20nm
2 )

Y |
>

Y axis

100 nm
-1
S R
X axis
2.
I1CP-MS
Ge
Th U 1ppb
KBr->NaBr
K-40
1/2000 mBa/kg

Ag-110m  Ba/kg

5
. Tatsuhiro Naka, Ken' ichi Kuge,
Mitsuhiro Nakamura, JJAP 52(2013)112601

Doi:107567/JJAP_52.112601

. T.Asada, T. Naka, K. Kuwabara, T.



Katsuragawa, M. Yoshimoto, K. Hakamata, M.
Ishikawa, M. Nakamura, O. Sato and T.
Nakano, loP Publishing: J. of Physics,
469(2013)012010,
Doi:10.1088/1742-66596/469/1/012010

. T. Katsuragawa,T. Naka, T. Asada, M.
Yoshimoto, K. Hakamata and M. Ishikawa,
IoP  Publishing: J. of  Physics,
469(2013)012004
Doi1:10.1088/1742-6596/469/1/012004

. N. D' Ambrossio et al. (T. Naka 9
), JINST 9(2014) C1043
doi:10.1088/1748-0221/9/01/C01043

. H. Kawahara, T. Asada, T. Naka, N.
Naganawa, K. Kuwabara, M. Nakamura, Nucl.
Phys B(Proc. Suppl), 253(2014)

15
; 2013
9
. Tatsuhiro Naka, The 12% Symposium on
X-ray Imaging Optics, 2014 11

T. Naka, KMI2013 International

Symposiumu, 2013 12

. Tatsuhiro Naka, Invited Seminar, 201
2 GSSI, ltaly

2014
9
2014
9
2014 9

2014 9

201411

201411
201411
2015
3
2015
3
2015
3
( )
2014 8 6

http://flab.phys.nagoya-u.ac. jp/2011/



@
NAKA, Tatsuhiro

00608888

@

®



