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MILKYWAY GALAXY (2005 CONCEPT)
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New Generation WIMP Search with
an Advanced Gaseous Tracker Experiment
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WIMP-search
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NEWAGEO.3b
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hole diameter : 70 pm
pitch : 140 pm
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SD 90% C.L. upper limits and allowed region

Condltlons RUN14 10° ——
period : 2013/7/20~8/11 10/19~11/12 NEWAGEsurfaceru" ?;‘;}N\m
. live time : 31.6 days 10% e .......... ...... i ........... \NAGE?ZA

« fiducial volume : 28x24x41 cm?3
« CF4 gas(76Torr)
* mass: 10.36 g
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« exposure : 0.327 kg - days
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* the best direction-sensitive limit

» Black point is nuclear recoil event
 Gradation color: detection efficiency (K.Nakamura et.al, PTEP(2015)043F01s)
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Selt Triggering TPC

Electric field

! <«——» :absoluteZ
I Trigger timing i <«—» :relativeZ

p-PIC & GEM

Nuclear track
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Amplification region
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Electron release
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Diffusion is ~ thermal ©
Drift speeds are ~ 5cm/ms CS,+e — CS,

Ion transport Electron capture

Martoft et al., NIMA, 440 (2000)
Snowden-Iftt, et al.,, PRD, 61, 101301 (2000)
Snowden-Iftt & Gauvreau, Rev. Sci. Instrum., 84, 053304 (2013)
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[Physics of the Dark Universe 9-10(2015)1-7]
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ZAF T ADIERE

CF4(electron drift(normal) gas)

. DMﬁ.Eﬁ'C:G‘—b““JF&LT:E)1§FH « HRZ A 3000 (76Torr)
o BBPLR)TMERE : ~cm/us « JUYT 2T 160mV/pC(ASDchip)

e |

Negative Ion Gas

CS, SF,

BE.ERE, ATRE WE. TERME. THRE
BFEHRAH0.8%eV BFHTNN1.1eV
MWPCTDREAEAH D fEBEARELTAVLNES
DMZEEETIZCF, A REMZ 21 THGEMTOEEN $H 3

g% U [N.Phan talk at CYGNUS2015 , June 2015]

HRTAVDEEE « HRTAVDE:E

/6Torr
~480 5 980 76;'orr

with amplifier(1V/pC)

BB TREE: 102cm/ys
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GEM & Inductionf&k ¥
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Prototype nTPC(28cmDritt)
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Waveform Feature
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Summary

NEWAGETIZELLRERER L D=HI2/\vHD T 5K
BREDHENTHNA TS

247427 ASF, ALV -p-PIC+GEMD R E&F 1T o 1=

20Torr CH RS A4 22000F Z B LT=(100keVEL E D & F#4
TIYA/)TAE—ONEBITES)

T

BERET TOREN IR, AR ERED R LHE
FTED

S%&SF,ZRAW-uyTPCTIYA /) T1E—ODE R~



Back up
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Minority Peak of SF,

From N. Phan, Cygnus 2015
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Amplifier for liquid Argon TPC

* Development of LTARS ASIC LTARS2014 ASIC chip (5mm x 5mm)
- pre-amp. & shapers in a chip
- high density (32ch | n a chip)
- power supply voltage 0.9V

- ENC ~2000@300pF
- conv.gain ~9V/pC

(developed with KEK e-sys group,

one of Open-it projects http://openit.kek.jp/
project/LTARS2014/LTARS2014)

2015/10/15 MPGD2015 T.lkeda 20



Spin dependent(SD) cross section

» The SD cross section is written using O ¢ as

2 2
O'SDN _ O'SD /'L>2<_N )\ J(J —|— ].)
X— X—P .
p2_, 075
Isotope | J | Abundance(%) | pmag | A>J(J + 1) | unpaired nucleon
H 1/2 100 2.793 0.750 proton
i | 3/2 92.5 3.256 0.244 proton
U ] 3/2 80.1 2.689 0.112 proton
15N 1/2 0.4 —0.283 0.087 proton
O 1/2 100 2.629 0.647 proton
2Na | 3/2 100 2.218 0.041 proton
1271 1 5/2 100 2.813 0.007 proton
133Cs | 7/2 100 2.582 0.052 proton
SHe |[1/2| 1.0x107% | —2.128 0.928 neutron
70 | 5/2 0.0 —1.890 0.342 neutron
2961 | 1/2 4.7 —0.555 0.063 neutron
BGe |9/2 7.8 —0.879 0.065 neutron
129Xe | 1/2 26.4 —0.778 0.124 neutron
13l1Xe | 3/2 21.2 0.692 0.055 neutron
183W | 1/2 14.3 0.118 0.003 neutron

2015/10/15 MPGD2015 T.lkeda



CS,i R @Occidental collage

Gain Curve
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% E | e RUN-14 (without roundness-cut)
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Q.o I TPC evts of Th in uPIC substrate 2.2[ppm]
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