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Double Phase Argon °
TPC Detector

ANKOK detector 1s based on double phase
argon time projection chamber.
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Goal of ANKOK

Search for “10 GeV/c? region” WIMP dark

matter by Argon.
- Ar: A =18 (similar to Na) & noble gas.
- No experiments searched "DAMA region’
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Recoil energy for 10 GeV/c2 WIMP is about =~ nwcevwme
20 keV.

- Potential to search the low mass WIMP.
S9Ar background (B8 -decay, ~1 Bg/kg) : _
- Need sufficient rejection power with b |Xe N\
PSD and S2/S1 in low energy region. L ORI - — L
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Goal of ANKOK :.- S ©
51040
Two ways to search the low mass WIMP. %10—41
1) 1000 kgxdays, 20 keV threshold g10
2) 100 kgxdays, 10 keV threshold %’10_43 =
10 : :
1o achieve low energy threshold, 10 JV?MP Vass (Gev,cl)o

we focus on

(1)Liguid argon response under
high electric field (PSD®XS2/ST1),

(2) Development of new SiPM device.

(Applicable to TPC and "PSD-
specified” high light yield detector)




Current Status




Teststand at Waseda (surface)

Heat Gas Recirculation
Exchanger Pump

200L cryostat and liquefier, Purification N

Cartridge

Liquid argon (LAr) filing through cryogenic filter,
Gas argon (GAr) recirculation and liguefaction.

191]14 °N

We achieved :

- ~] month of stable operation,

- 0.5 mm liquid surface control,

- Contamination removal from LAr.
(Electron litetime 7~ 1.5 msg).
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Event (/kg/day/keV )

Observation of 3°Ar

Prototype detector

Double phase argon TPC holding 2 PMTs.

- ~1.5 kg fiducial volume (¢ 6.4 cm, h30 cm)
Independent measurement of environmental gamma-ray flux

oy Nal scintillator.
Data w/o lead shield
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the prototype detector.
Take some approaches to get B B
detailed understandings of LAr P [Soe detal
response N electric ﬂeld lonization excitation  |JPS Conf.Proc. 11, 040003 (2016)
v v
Escape Recombination
. Calculate the number of
Implement own Ar response - e -
| | ‘, Singlet : X%, scintillation photon at each
Drift Electron
model to the simulation. U step of Geant4.
(refer to NEST package for Xe) J susl[ow) ot
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SIPM developed by HAMAMATSU.
Sensitive to vacuum ultra violet (VUV) light (A =128 nm).

LAr scintillation light detection

3X3MM-50UM VUV3
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Average Pulse Height (mV)

Photon Detection Efficiency (%)

o

MPPC Over-Voltage (V)

Direct detection of LAr scintillation light.

~13% of photon detection efficiency (PDE).
NO wave length shifter - Development to improve PDE is ongoing.




Spatial resolution -
Improvement with

VUV-MPPC

3 PMTs In each of top and bottom side.
4 VUV-MPPCs on liguid surface wall.

. Event near detector wall
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Potential to Improve
spatial resolution near
detector wall.
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Ongoing Efforts

Recently, we have collected data with S
low energy events in wide range of

electric field (Eqa = 3.0 kV/cm).

22Na PSD @ Null-E

22Na (ER) %
Field-Dependence

_ |Ihe detailed understandings | . ———F—+= bt
will be obtained near future. | -,
02 * S1Total
0 (= = S2
° 1 ° Field (kV/cr?1)

We plan to construct small size
high light yield detector using Normal and/
or VUV SIPM.
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Summary & Future Prospects

. ANKOK Dark Matter Search Project.

, test of the "DAMA” signal.
- Compact and inexpensive detector.

. Ongoing Efforts for Lower Energy Threshold.

- Detalled understandings of LAr response and PID power under electric field.

- Development of new photo-devise directory sensitive to LAr scintillation light.
. Future Prospects.

- Understanding of liquid argon response under high electric field.

- Design and study of high sensitive detector using SIPM.

- lest low energy threshold detector at surtace.

-> Go Kamioka underground observatory.




Backup




Under design and construction.!©
30 kg DeteCtOr - 30 kg active mass

Current status

Active mass
30 kg
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Background @ Kamioka

Precise measurement of
environmental neutron/ y -ray
flux at Kamioka is ongoing.

- Collaboration with NEWAGE,
CANDLES, NEWSdm and
XMASS.

- Liguid scintillator, SHe counter
and Nal scintillator. 0 10002000 3000 420n2rgy(kevf
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Environmental Gamma
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[1] T.Sato et al..J. Nucl. Sci. Technol. 50:9, 913-923 (201 3)
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