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LXe TPC principle
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In gas, these excite more xenon
to make another flash (S2)
S1 S2
It also frees electrons, which
slowly travel up an electric field
Dark matter
m hits a xenon atom
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The atom recoils and excites
others, causing a light flash (S1)
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Light sensors

S1
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SuperCDMS Soudan Low Threshold
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M
(Violet oval) Magnetic DM
10_48 | (Blue oval) Extra dimensions
(Red circle) SUSY MSSM
A MSSM: Pure Higgsino

10—12

10—39 ‘ " KCM$—III Ge Low Threshold (2011) ‘ 10—3
\ o \‘\‘ CoGeNT
_ \ 2012 _
10749 N \\\\\.,4 o 1107
\ NN K
\‘g\ \\\ _
& 1074 2 ( 1075 —
Q Na)
LEJ 42 \‘% 6 &
10~ N 107° ¢
8 S \ S
A \ .—
B a3 oy, NN 7 Q
3 10 =W, SNop A | 10 0
7] NIONOLARN
W —44 /VQ/)’ M"B'},\\\ -8 a
2 10744 %, N 107 ¢
S N . OOHEREN‘\'S,GP‘ O
eutrinos _ (e
= 10745 : 1072 §
o Neutrinos O
Q —
— Q
S 1074 1071 2
n |
% 10_47 Green ovals) Asymmetric DM ’10_11 %
e
= z

10_49 - © MSSM: A funnel | 10—13
@ MSSM: Bino-stop coannihilation
10_50 ¢ MSSM: Bino-squark coannihilation _14
1 10 100 1000 10

WIMP Mass [GeV/c?] 2013 E i <



Direction Sensitive
WIMP-search

NEWAGE

« Nalz AW EEERRER
- =HEHOHRAzM—FR
« 2-6keVT9O.30 DEAI

2-6 keV

z———— | DAMMNaI 100kg ——> | <—— DAMA/LIBRA ~250 kg —
& | | (0.29t0n><yr) (087t0n><yr) | o

Residuals (cpd/kg/keV)
>¥J
-
Z%%
i%
>
N
>
>
?E%
P
5.
%
)

| : ‘i | : | : | : \ : | : \ : | | : : | \: \ : \:
1000 2000 3000 4000 5000
Time (day)




\ [ NEWAGE
DRIFT
CRESSTII MIMAC
DM-TPC
NEWS-DM

PICO-40L

SuperCDMS
EDELWEISS-II




Direction Sensitive

NEWAGE : Detector Concept [

-
-
-
-
-
-
-
-
-
-
-
v~ -
~ -
~ -
~o -
S~ -
~ -
~o -
= -

CYBNUS  -----==ommme

WIMP
-~ A&

/r

AN

HREHRERWCFE

FT (cos v,=0)

e e e e L E s B s e )
) 5 wf @
= E , a
% § ¥ wAEEL 3
—+ o 30 S
=3 ch: 25%_ Ng: 12 events 8
3 CF, gas 3 £
® 3 F '
> = N ® o R
» 5; o

. § 8 0 B 0 0 B &0 08 &0 0B &0 B B | on

— et | [ [ Nz
-1 08 -06 -04 -0.2 -0 0.2 0.4 0.6 0.8 1

N amp _ X1 0fE DT IE R



Direction Sensitive

NEWAGE : Detector Concept [

n-PIC (3Qm X 30cm)
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vl u-PIC (Micro-pixel chamber)
- XY readout
- Detection area : 10 X 10cm?
- Strip pich: 400um

o - Made by DNP, Japan
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Detector Performance NEWAGE

K.Nakamura et.al, PTEP(2015)043F01s

Nuclear track detection efficiency

* Nuclear track detection efficiency : ~¥40% & ‘|
| s St T N
@ 50keVee st 44
. . 0.8 R TRTE = o =3 SLA T L R
* Gamma rejection : 2.5e-5 @ 50keVee S . L R
. [0 T T e S e
* Energy resolution : 7.8keV(o) @ 50keVee F
. 0.4 A
* Angular resolution : 40° (o) @50keVee S
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Direction-sensitive limit N

.. . K.Nakamura et.al, PTEP(2015)043F01s
SD 90% C.L. upper limits and allowed region (2015)

Red : directional analysis
Blue : spectrum analysis

—h
o
w
T

3 * Obtained limit:
S 557pb@200GeV
o * Improved one order of
magnitude from first
underground RUN
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- et
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10 10°
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After RUN14 - o

Total live time

400 e Continued underground RUN
350 Lo .
— w0 B]C JEON used g - Period :2013/7/20-2016/8/24
>
g > - Live time : 230.2days (RUN14-17)
w200
=
= 150 . .
5 100 * Optimized cut parameters
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© " - 50keV-100keV region : improved
0
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Background Study NEWAGE

By Takashi Hashimoto

 Main BG is alpha particle from p-PIC
- Measured by high pure Ge detector

Cross-section view of p-PIC

U/Th contamination
238U [uBg/cm?]

middle stream®

A 100pum

g 800um

a4 100um

PI 100um 68.5*1.5 102.1+2.3

Glass cloth 64.5*0.1 86.8*1.1

(P1)-(Glass cloth) 40%1.5 15.3*2.6

* U/Th in the Polyimide 100um can be
explained by U/Th of glass cloth

» Two approach for reduction of BGs
- Low a u-PIC
- Full-fiducialization analysis using Negative lon

2017/6/13 CYGNUS2017
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WIMP-search

Development of Low a u-PIC  [¥E7es

By Takashi Hashimoto
* Production of pu-PIC with low radioactive materials

- Glass cloth was used as reinforced material
- Epoxy can be replacement Pl + epoxy

ol = 3 9
A

232Th[ppm]
Pl including glass cloth 0.39+0.01 1.81+0.04

PI+epoxy < 2.98x103 <6.77x10° & |New material

* Polyimide+epoxy has 1/100 radioactivity

2017/6/13 CYGNUS2017
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Performance of Low a u-PIC [

By Takashi Hashimoto
* The Low a p-PIC was successfully created

- Detection area : 10 X 10cm? and 30 X 30cm?
- Alignment is good

~ = Low a p-PIC

Rl | o, o -PIC(30%30)

T i ?)
- GEEET g
* Gas gain is almost the same as standerd p-PIC | :
- Max gas gain is about 5000 I % $
* The Low a p-PIC with large size will be installed in % % i |
July 2017 T o9 (tam)

e b e b b b b Ly
440 460 480 500 520 540 560 580 600
Anode_VI[V]
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Future Prospect NEWIEE

CYGNUS/NEWAGE vessel

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

10°g —
. 1 NEWAGE surfagy/n //QT)/L/BUNE’\
10°L o — . eWAGE 2
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E \ ~ i i AT
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2\ el
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o = NEWAGE 2019
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10"E
107k
10 10°

2
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e Two NI-uTPCs with 30 X 30 X 50cm3in cygnus vessel
*  Will be ready by April 2018
* Expect two order improvement
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Next stage NEWACE

Summary
W-PIC + GEM + SF,

Gas gain

Z resolution Need more study

XY resolution 130um

* Development of ASIC for NI-uTPC
-  Wide dynamic range : -10pC ~ 10pC B¢ _
- High gain : 10mV/fC o~
- Slow shaper : 4us

& LTARS2016_KO01 TEG chip

ASIC test board—>

e Tracking with detection of minority carrier

2017/6/13 CYGNUS2017
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3D Track e

XY Image
3D Track
cathode
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. Residual distribution
Rl s000 u-PIC(400um pich) +GEM
0 5 10 15 70000 SF,(20Torr)
Anode [mm] 10 42 0 5 -
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5000;
. 4000; :1
* Tracking was succeed w00k 0y=130um
e 2D position resolution : 130pm(RMS) 2000
10002—
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- 2D track
- Head/tail recognition
* Underground

Fi%gl

NV

- MW m pitch)

. Microl!c!.s(”424um

- First started gas . pitch)

% detector
* Underground
* Low background

oo @
- CCD(256um pitch) . gbplfﬁﬂwm pitch)

* Direction-sensitive
limit

* Underground
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Underground RUN14 NEWACE

K.Nakamura et.al, PTEP(2015)043F01s

* RUN14 i Energy spectrum
- Period : 2013/7/20-8/11, 10/19-11/12 5;80; 9 | 9 9
- Live time : 31.6 days % o + o RUN14 A
- Fiducial volume : 28 X 24 X 41cm? s N R
- Mass - 10 36g ° 5O [ L Fir‘sf‘under‘g‘r‘ound‘RUN
Bposure  0327kgcdays o | 4

* Energy spectrum IR AR R
- Threshold : 100keV = 50keV | R ot
_ BG rate : 1/10 @100keV 0 50 100 150 200 250 300 350 ke‘t/OO

e Skymap, cosO distribution

§ 80—
- Set limit by significant s “E
difference in 2-binned $ b
measured cosB and DM- °E
-20F=
wind simulated cosB a0
-eoz—
o . S galactic longitude)

180 160 140 120 100 80 60 40 20 O 340 320 300 280 260 240 220 200 180
T T T T ML T —T T T LI I L L B B B
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