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New general WIMP search with an Advanced Gaseous tracker Experiment



Direction-Sensitive Dark Matter Search

: . - ’ Our GALAXY

constellation
“CYGNUS”

WIMP-WIND from “CYGNUS”



NEWAGE before 2014

+ M-PIC(MPGD) based TPC
e 3-D tracks SKYMAP

+| CF4 gas for SD search
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+ Proposal rLB 578 (2004) 241
~ First direction-sensitive limits

PLB654 (2007) 58
+« Underground results

PLB686 (2010) 11, PTEP (2015) 043F01s

+« Phase for “low BG detector”
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NEWAGE detector

NEWAGE-0.3b’
+« Detection Volume: 31X31X41cm?3
NEWAGE-0.3b" s
+ Gas: CF4 at 0.1atm (50keVee threshold) i l\“ '
+ Gas circulation system with cooled charcoal /% _m |

. a1 2= ‘ , j -31 X 31cm?
Drift length: 41cr.n o7, - pitch : 400um
PEEK + copper wires "~ i & - gain : ~1000

1000m

- made by DNP, Japan
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BG study (2014)
« BG source: alpha particle from p-PIC
L —lh Glass cloth in Pl had O(ppm) U/Th

s Pi{w/GC)100um GEM(LCP +cupper)
L s PI{w/GC)800um

% Pl{w/GC)100pm

100pum  800pm  100pm

By dissolving the Pl
using NaOH and KOH
.- - tll
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T. Hashimoto

L O W _q ” - P I C helped by K. Ichimura, K.Abe (XMASS, B01,D01)

«~ 2014 material selection

e new material :Pl + epoxy
e BGlevel: <1/100

Pl including glass cloth 0.39+0.01 1.81+0.04

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

copper electronodd copper electronodes

7t

— 1 — _» Pl{w/0oGC)5um

— LB — P|(w/GC) 100pum —> epoxy 75um
— PI(w/GC) 800um — PI(w/GC) 800um

epoxy 75um
—» PI(w/GC) 100um % Pl{w/0GC) 5um

Direction Sensitive

WIMFP-search

NEWAGE



T. Hashimoto

Low-a p-PIC : development

& DNP Co.
+ Development of low-a emitting p-PIC
e 2015: 10X 10 cm? p-PIC
low-a u-PIC

@ 2016 30)(30 sz |J -PIC electrodes

l.l

perfectly produced !

In spite of the material change

IV ¥y Nivl.




Low-a u-PIC © performance +asnimo
+ 2017: performance of low-a emitting g-PIC

@ gas gain >1000 (requirements)
@ gain non-uniformity RMS < 20% (requirements)
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LOW-a “-PIC : DM run measu.rement:T.Hashimoto
. |ﬂSta||ati0n: DeC. 2017 analysis: T. Ikeda (poster #3)

« DM run: 2018-

o RUN22-1 2018/6/6~2018/8/24 (47days)
o RUN22-2 2018/9/20~2018/12/3 (61days)

SD 90% C.L. directional upper limits

——— RUN22 (Low o u-PIC)

NEWAGE 2015
18

RUN14 (conventional u-PIC)

NEWAGE 2019
prelimina
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N EWAG E : n eXt study: T. Ikeda (poster #3)

- ' . helped by K. Kobayashi
new main BG: Bsg oY K KoDaySH
e M-PIC: surface BG
e radons

copper electronodes

/

~_» €poxy 75um

[a/cm?/hr]
2.5<E<4.8MeV(bulk) (8.1%3.2) x10°
4.8<E<5.8MeV(surface) (2.1+0.5) x104

BG study: see
N u|||J|| JL L L, POS ter #3 (T_ lked a)

more than X10 improvements in next 5 years

|




« Negative ion TPC
« minority peaks “discovery
+« O, additionto CS,+CF, gas

+« Sk gas several species of ions with
different velocities

»» (DRIFT group)

SF, results
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e 3D tracking + z-fiducialization ( first!)

Tomonori lkeda JPS
Mar2018

_..3D-Track

preliminary
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« large chamber (CYGNUS/NEWAGE)

e 18 windows for 30X30 cm? detectors
® new concept detectors are welcome!

C/N-1.0 chamber

B C/N-1.0 chamber

T e WY

ready for low rate

measurement



NEWAGE
and low BG activities
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] Mizukoshi (poster #9)
« Neutron flux @ Kamioka with A01,A02,801,D01
PTEP 2018 123C01

e 3He counter + sim (Geant4+PHITS )
e W/ spectrum prediction
e Other detectors are being prepared

Boltzmann

3

>

—— The most likely spectrum
— % of hydrogen
— 4% of hydrogen

=
o

Counts /MeV fert /s

\Boron sheet ] o { ,

Polyethylens Y S il Energy range Flux( > 10" em™ “s
l < 0.5 eV 7.88
| ] 0.5 eV to 1 keV 3.11
210mm H 1keVtolMeV 8.65
> 1 MeV 3.88

“Setup B”
K. Mizukoshi 18 Oct. 26 Hawaii 4 w117 1w 1w 1wt w12 o1 10 10
Neutron energy (MeV)




+ a-ray imaging chamber (Al-cham)

" application of low-a |,|-P|C H. Ito. (NIMA submittd, 1903.01090)
with K. Kobayashi (XMASS, B01 D01)

@ a-ray imaging ( pos.res.=0.68cm)
e BG level = 1.58X10% a/h/em? (subtraction possible)

Anode (cm)

)
xis 4 | Sample window
(9.5%9.5 cm?)

CF, gas 0.2 bar
Volume:
(35%35)x31cm?

@
@, 1-PIC (30x30cm?)

Cathode (cm)
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K. Miuchi (PTEP submitted, 1903.01663)
With K.ichimura, K. Abe (XMASS, B01, D01)

+« New concept TPC with sheet resistor
e to overcome potential problem of existing TPCs:
- distortion of field cage or complicated design
- radioactive background
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e prototype of SR -TPC k. miuchi (PTEP submitted, 1903.01663)
With K.ichimura, K. Abe (XMASS, B01, D01)

sheet resistors inside the wall /gl T
N N~ /4

z (drift) (cm)




« Columnar recombination k. p. nakamura (JINST 132018)P7015)
e S|l (Xe), high pressure

With AXEL (B02-KOUBO)

a-riy (SoAMeEY 2T mim)

o fram 214m

o T e I @ proof of concept

- 18mm
'l-_..

e | T, PTFE
ot :':d::“ VUV-sensitive PMT
~ 150 more .
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« Summary

e NEWAGE 2014-2019 : low-a p-PIC development
= great success

e DM sensitivity X10 improvement

e Neutron flux measurement
e a-iImaging chamber (Al-cham)
e low BG TPC with sheet resistor (SRu-TPC)
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