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Low a u-PIC

v {EBGZZMPGD®DR&DAN

— 10cm

v Low-alpha u-PIC
« U-PICRHEZRMZEBGRMICEE
- REAZIL7 7RZHIF (1A work)

238U[ppb] 232Th[ppb]

Pl including glass 390+10 1810+40

cloth (IH&#)

PI+epoxy <2.98 <6.77
CIE%))

Bulk Micromegas
,, &

v Low-background Micromegas
« T-REX project
Astroparticle Physics 34 (2011) 354-359
238U[ppb] 232Th[ppb]

Copper-kapton-
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Low-a u-PICD 3l F SE Bk

v 2018F1Ah S5#EICTRUNZRE (B4 work)
- Live time : 47days
« Exposure : 0.49kg - days
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Direction Sensitive
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Gain high/low [mV/fC] 10/0.5 10.05/0.54

ENC@300pF 4000 6000

Dynamic range

) 80/1600
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160/2400
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CYGNUS/NEWAGE vessel
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e Two NI-uTPCs with 30 X 30 X 50cm3in cygnus vessel

* Expect two order improvement > TPCH—Y DOFMEICEE
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Sheet Resistor u-TPC (by BA) W7

+ motivation
e to overcome potential problem of existing TPCs:
- distortion of field cage or complicated design
- radioactive background

= Sheet Resistor (SR) y-TPC

\.

laaltaga af vvaecceal natantial
ICaRagC Ul VO ooSTI PULCTItal

Vessel=GND
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Sheet Resistor u-TPC (by BA) W7

e Proof-of-concept SR u-TPC
(~10GQ/[)

ELOLERS commerc:lally avallable materials

AXEL

chosen one :“Achilles Vynilas™
( in terms of) resistivity and
uniformity

"prototype
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Sheet Resistor u-TPC (by BA) W7

muon track

® performance test measured by SR p-TPC

coupled with 10cm p-PIC
compared with wire y-TPC

sheet reS|stors inside the wall V|
AN\ T W :
:

. 10cm

P TN NN RTINS SR TS SRT TR C

} g wire u-TPC  §
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Sheet Resistor u-TPC (by BA) W7

e Result
z-dependence of residual
— calculate z-independent term

residual  :

T : - : ;
...... OQ177+GOO7
z[cm]

wire
B 20180927Jper5'result alo.rogt
E to 0339°50: ocoo%ao 01712,)12.‘.4

o msdalor
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residual[cm]
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0.0177+:6.00
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Sheet Resistor u-TPC (by BA) W7

e Results (residual distributions)
compare SR/wire © inner/outer

SR shows better position resolution
@ outer than wire
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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 9
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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

1.81+0.04

Pl including glass cloth 0.39+0.01
PI+epoxy < 2.98x103 <6.77x10° & |New material

* Polyimide+epoxy is 100 times as pure as current materials

2017/6/13 CYGNUS2017
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F~(HF), ppm
SF¢(H,0) + H,0 _
SF oAU SOF, <OF A SF.DEE : 127.05g/mol
: anE soad)ég 124.05g/mol
. BREDZEIFSFgEH,ODRIGTEHHETE S F(HF), DE £ : 59.00g/mol
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WIMP-search

NEWAGE

=== =x=
s L [EBg D EER1E
parameter value comment
Cdet 300pF
pulse shape 4usec,1usec gas,LAr 1D & X ARelC
power <50mW/32ch LTARS2014 &R U
Z D DELEE 16ch input. 1E:EEI{E. (HAdifferential ;&9 TEGTHERR)
parameter narrow range wide range comment
signal size 3fC, 30fC 100fC, 150fC gas,LAr
noise (ENC) 2000 F 6.25 x TO*LLF S/N 102k
gain 10mV/fC 0.5mV/fC
dynamic range 80fC 1600fC HAEE~800mV
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