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Å ⁫ ˺ К Ẑ ȆǍǨ ǘȚǦȔǍ

ÅǋȅǵǯǚȔǡǪǯ ǫǒȐǱǋ

ÅǤȔǤȔ ǫǘǭ ר ǯ ǔǦǋ

ÅD Ẏ ȆǵȖ LiFɚɫɟɶȽ

ÅPD Ҟ ˬẎ ὂὐ Ὑ ȪȷTPC

Åр Ẏ ἧ Ὑ += ̱ȫȹɌɱ їᶅ

Å ǯUK - JPFoS (2017) Ǯ̝Ǎ
Ń ǲ Ȓ
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̈ǵ ἧɵὂὐ ǵẎᵂ ǵʝǫ



Å : ὂὐǵǜȅǝȅǱ ῁ǮἭ᷀
Å ȷȯɶɩ: ᶥ 1970

Å ᶧȷȯɶɩ: ᶧǵ (2007~)

ÅὂὐЋ̱:
CMB and other observations (2002~)

Annu. Rev. Astron. Astrophys. 29(1991)409 
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Å Β
Å̀ ǵҲ ǮᾚЊǜȓȒ ἧǓƼȏǋƽΒ
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Åѧ ɔɧɁȭəɶɩ( Ҙ ǲȏȒɔɧɁȭəɶɩֻ̱ )

ÅWIMP (Weakly Interacting Massive Particles)
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ÅǉȒ ǮἭ᷀ ᶭὑ
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ǵǚȓȅǮ



CYGNUS

G. C.

Jun.

Dec.

v0=220km/s

v =230km/s

DM HALO

@ LAB

nucleus

Solar System
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ÅWIMP ‹
Åᾖ◓ᶋ ϵКиϻ˔ʺ ΰ
Åṗ

ÅНАϼϽжϳрЖ
Å ◓ ˢϹрЫ ʺɓ ˣ
Åᾖ◓ᶋ ˢ ◓ˣ
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ÅГϼЛкЅ˔
Å χ בּ ᾁ Ṁ

Å2νӟ χ ‹χ ϙ›ϩδ
Ҝ ◓ Ⱨ χ

┤ԁ



ֲ

Kentaro Miuchi 8

Åз˔ЖГϼЛкЅ˔
Å Ҝ ᴛ Ҝ ׁ ṆϹІ

WIMP ┤χ ◊



Å
ÅDAMA ἳ ẀҲ

Å̭ їᶅ

Å ̱ȫȹɌɱ
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┤τϢϥ ᾢ
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ÅDAMAˢNaIˣ
Å250kgχ NaIЄрЎй˔Ќ

ÅDAMAΩ χṗ ⁮ʿ1998 ˙

Å2.46 ton year 12.9 ů

ÅᴡΤᾋΠοΜϥ

―ΠΞϥBGψ ΨήϦθʻ

DMρΰοϜꜛ σЯДиπψ πΦσΜʻ

DAMA

DAMA/LIBRA



Å̭ їᶅ
Å̭ Ι Ń ̭ DM
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CRESST-III ᵵ

CRESST-III Ὣᴮ



Å ̱ȫȹɌɱ 1 ╛
ÅXMASS
Å2013 ₴11 2019 ₴3

Å64 2 Ͻ ἧṔΊ

Å800kg ǵ ̱ȫȹɌɱ

Å 14 6

Å̋ Ǳ ǵʝǫ Ğfiducial paper Ğ
Å ̱ȫȹɌɱǵ ⁫ șѫ

XMASSᾁ Ṁ



ÅXMASS fiducial paper: limit
ÅBG model + WIMPǮfit

ÅɅɶȽǶBG model ǯȱɱȵȷɄɱɆ
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Å1 ╛ȫȹɌɱ ἧ֚ ș ǋǦ ǵѰ
Å Learned lesson BG reduction ș Ǎ ǲ ⁪ǵ ͔

+̭ Ǔ

XMASSὫᴮ

WIMP fit Ὣᴮ



ÅXMASS Ǥǵ̀
ÅKaluza - Klein ̵҈ Ϸ Ẑ AXION

Å̵҈ ϷǵAXION keV ↓ǵ

ÅẐ Ǯ ǲ Ń Ҙ ǲTRAP Ń їᶅКǮ ṥ

Kentaro Miuchi 14

N.Oka et. al.

ṍ ήϦϥ ‹
Ὣᴮ

Åѧǵὕ Ѱ !



Å ̱ȫȹɌɱ 2 ╛
ÅXENON1T, LUX, PandaX - II

Å 100kg 1ton

Å ἧ˗ ǵ Ǔ֯
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2 ꜠ᾁ Ṁᵵ
XENONᾁ Ṁ



ÅXENON1T
ÅROIǲȉ˗ ǉȑ

ÅER ɧɇɱ neutron ¿ ǵʴרἧ
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AccidentalElectron



ÅXENON1T 1ton ɵyear limit
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Ὣᴮ

ˮERϣΰή˯πТϰАЕ

Å șɨɶɇ
ÅSUSY Ḣǵ ș ȈȒ



Å ׄ ↓ș ǪǦ NEWAGE
ÅDAMA ǵƼἳ ẀҲƽ̊ʣǵֵͬ Ń ׄ ↓
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1-1

M=80GeV
0.1pb

ṍ ήϦϥ ᶑ

ˢѣʿψΨκϡΞ℅χ ΰρᾖ◓ᶋ χ ΰχσβᶑˣ

ǱƼѼ ˍƽ



ÅNEWAGE ǚȓȅǮ
Åʢ Ϸ ї
ÅÊ- PIC

ÅSKYMAP

ÅCF4 gas 
ÅȪȷ ᾛ

ÅSpin - Dependent search

Åὕ

Å᷂ ʣǲȏȒѧǵ ׄ ↓

Å᷂ ʤὕ ǲȏȒ ↓ׄʣ
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New general WIMP search with an Advanced Gaseous tracker Experiment

PLB 578 (2004) 241

PLB 654 (2007) 58

PLB 686 (2010) 11, PTEP  (2015) 043F01S, TAUP2019
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T.Ikeda TAUP2019

NEWAGEχ ◊



ÅNEWAGE їᶅ NEWAGE - 0.3b
Å їὦ : 31 ¥31 ¥41cm3

ÅȽɶȰɁɆȪȷ: CF4 at 0.1 ᶿ (ȦɋɩȬɶ Ι 50keVee)

Åлԁ ר ș ǋǦȪȷⱦ ȵȷɄɞ
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GEM
- 31 32 cm2

- 8-segmented
- hole pitch : 140mm
- hole diameter: 70mm
- insulator : LCP 100mm
- gain : ~5
- made by Scienergy, Japan

m-PIC(Micro-pixel chamber) 
- 31 31cm2

- pitch : 400mm
- gain : ~1000
- made by DNP, Japan

Field cage
Drift length: 41cm 
PEEK + copper wiresNEWAGE-0.3bᵰḢ

NEWAGE-0.3b



ÅNEWAGE 1/3 Ƽ̭ ᾑ ƽ
Å̭ɎɁȭȮɧȤɱɇ ̭ ᾑ ӓ ʴǵȤɧɱƲɆɨȤɞ UƲTh ș̭

Å ἶ Ƽ᷂ʤ ƽ H26 - H30 ƲƼ᷂ʤὂὐƽ R1 - R5
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21

30cm

30cm

30cm low-ʰ˃ -PIC
(NIMsubmitted)

BG (1/50 )

BG

∙ ┤ ϵКиϻ˔ІЧϼЕи



ÅNEWAGE 2/3 Ƽ ȢȨɱȪȷTPCƽ
ÅȹɩɓɆɨȪɶǵTPCǮǶʥ֯ ǧǪǦɇɨɓɆ ׄǵ ᾍΙ ὑ

Å ẆȮɩɶɕǲȏǪǭѧḸף

Åʢ Ϸ ї w/ASIC ǯ ȆֻȖǢǦ ǵ ᾽
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Tomonori Ikeda JPS

Mar2018

2019 J. Inst. 14 T01008

Ὠ χ

Ҝ



ÅNEWAGE 3/3 Ƽ ȵɶɆTPCƽ
Å ⁸ ǵȵɶɆ ș̓ǪǦTPC ḹ◐

ÅɭȢɢɶȽȢɕȏȑȵɱɕɩǱ ʝ Ǳ ḹ
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PTEP 2019 (2019)063H01

TPC

15cm

10cm

TPC

wire TPC

˃



ǵǚȓǒȐ

Ӛ⁷ ל
άϦϘπ
άϦΤϣ
Ϙρϛ



ÅXENONnT
Å2017 ₴ȏȑ Ȯɩɶɕ֓ Ẏɵ֦׀ᾶɵ

Å┴ ʴ 2020 ₴ ὑ Ồ˔ὑ

Åfiducial mass 4ton

Å ↓ 2¥10 - 48 cm 2
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XENONnTχ ┤ḇ



ÅXENONnT
ÅʴרἧBGǓ 1.3 ˗ /4ton ₴ Ń nVeto ȵȷɄɞ

Å ȵɶɩɇǲGdș0.2%

Å 85 %̊ʣǵVeto ҧ
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D.Ramirez

@TAUP2019

0.2% Gd loaded water

120 additional PMTs

laser calibration system

XENONnTπχ ◓BGχἰ

nVeto ЄІГЭ



Kentaro Miuchi 27

ÅNEWAGE/CYGNUS
Å ׄ ↓ǵᶮ Вֿɓɪɶɞɭɶȭ CYGNUS

Å5˲ǵsteering committee ǵ1ᴣǯǞǭ șɨɶɇ



ÅCYGNUS Ū ὕǱ
Åʫ șᴀǺ ȚǮ ǵ ɵר

ÅO(10) ˗ ǮѼ ˍǵ c.f. ἳ ẀҲ O 1e4 ˗
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Kentaro Miuchi

1-1

M=80GeV
0.1pb

ṍ ήϦϥ ᶑ

ˢѣʿψΨκϡΞ℅χ ΰρᾖ◓ᶋ χ ΰχσβᶑˣ

ǱƼѼ ˍƽ

ṍ ήϦϥІϸϱЫАФ



ÅCYGNUS ū ὂὐ ר
ÅHALO ɠɅɩǵ

Å ͈ Sagittarius stream ȷȩȢɜɁɕǲȍǓȆ

Kentaro Miuchi 29
streams, debris˜

standard HALO

standard HALO +
stream

GC

Our GALAXY

SUN

constellation

CYGNUS

galactic
coordinate

expected



ÅCYGNUS Ŭ ἧ ר
Å֚ꜘ◐╛ǲȏǪǭ ↓ѝ⁹Ǔ ǱȒ
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SI SD
ᶑ

ᴂϷЧй˔Ќ



Å ׄ ↓ǵ ר
Å2002 ₴Ɍɶɗɩ ἶ ɉɣɶɆɨɌẏ ἶ
ș ǏǦὕ Davis + ׄǲ ↓ș ǫὕ ᾛ

Kentaro Miuchi 31X ᴡρΤ NEWAGE
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Å ἧ ḸǯȾɶȭɜȽɶ Ū
ÅᾜǱǋ ǵ ἧș̓ǪǭȾɶȭɜȽɶȳɶȿ

ÅDarkSide S2 - only
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Å ἧ >4șѫ
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Å̭ DMǮȏǋѰ
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Å ἧ ḸǯȾɶȭɜȽɶ ū
ÅMIGDAL ҧ

Å ₡ ԍἧ ֚ ԍἧ ǵ Ǯ

Å̭ ȦɋɩȬɶ ǚȓǶ ǏǱǋ

ÅǛǖȅȓǲ ἧǓ1Ή ֝ȑ ǜȓȒ



Å ἧȦɪȭɆɫɉȭȷ
Å2018 ₴1 ȹɝɈɶ@
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ÅĝPAHSĞ
Å ḹș ǟȒ

ÅȠȭȵȨɱ
ǮǔȚǟȊǴ
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ÅDM ȠȭȵȨɱ

Å ἧǯ ˛̸
Å ἧ1Ήǯǵ ˛̸ Ƕᾛǜǋ

ŃƼɜȮɌɱƽș ǋȒ
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Kentaro Miuchi 41201801@ 2018


