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2. MR 7 HTes

NEWAGE 0 3a

drift p

GEM

Of

anode readout (768ch) u-PIC

cathode readout (768ch)

Fid. Vol. =20 x 28 x 31 cm3
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e thick) V DRI

« EHREMOHAT SN DafRZ A
ELTHMYREZTET D,

- TPC’E% WA F| =

AV D afiRIE R IS
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NFETORFERRT

CF4 gas 150 torr (0.2 atm)

« NEWAGE-0.3a% &

- FUZMNAEHRRIZaBEBRARERE

s BUTNLRBRAICEHFHRR

« DAQT/\VY

« B#&: Ultralo-1800, 104 as/cm?/hr
(238U 102 ppm level)

Eff. mass = 0.0115 kg
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2. RMEafR 77 HT8: low-alpha p-PIC

K-PIC : Micro Pixel Chamber

Replace with low radioactive

materials CNATh-UEE-T3

Anode ~ 100um

i | | s 800um
%| Cathode| * 100pm

New material

p—
B 7o
- g

o e % i

s

AIP Conf. Proc. 1921,
y 070001 (2018);

238U [ppm] | 2*2Th [ppm]
PI1100um 0.39+0.01 1.81+0.04
(conventional)

PI+epoxy <2.98x10°% <6.77x1073
(new)




3. IBFEDRAF KR Calibration run setup

Pb-210 ¥/ — R i1k
- H A X:10x10x0.1 cm3
- 5.3 MeV alpha emit from 219Po
- 1.5 alpha/sec
calibrated by ultralo-1800

Po-210
138 day

Bi-210
5 day

Pb-208
Stable




3. IRTEDBAFYILR  Calibration run

Direction upwardlike with

E 2MeV L Eai#f Bragg Peak waveform analysis
N _
R 20k (@

- i
R %2 -;5
&£ S5 .
= O 10 S1 S2
© = f////

Downward Upward ef- 1.6% ID @0.5 thre.

time time

Sl

lad s basdrbaad il ey T A
0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

2018/3/8 Upwardlike: F=S1/(S1+S2)




3. IR DEAFINR  Calibration run

Event reconstruction

5 5
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E 45_(3)XZ-pIane E 4E (b) YZ-plape
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Q2s5E O 25F
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Anode (cm)

3. IRTEDBAFYILR  Calibration run

Emit point map
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3. IEDRERINR HREEURATLOHE
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3. IEDRERINR HREEURATLOHE
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3. Iﬁ,f@)ﬁﬁ%b{,ﬂ BG run (no sample)

£ 5
LA B
~ o 0
Q ) B
g S .
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o 60—

<
40|
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G ol A A A ALl lllllll kel 'l 1 el el
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Time (day)
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- hL—RZ3.8dayD EAFNBH IR (T 5K — =

flike

e Cut region
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=l 1,
T L rIRLE—(ZH7 MeVIZH
5 o 4 TFILIFOREEITILETEAM
: s s REY(RN-2200RZTLNVS
i il Rn-220T,, = 55.5sec, 6.29 MeV
ol Z Po-216 T/, = 0.145sec, 6.78 MeV
ki r I1 A BG rate: 0.33 + 0.05 as/hr/cm?

SEMERTIR(RN- 222)75\k0)$zr_?[|]r&ﬁ|]f=5
2018/3/8 Energy (MeV) F=ERARBLELH D,



3. IHFE D BRI R BG run (no sample)

- ;A2 (RN220) I FHFA855.5 secD =8 . ;EERANDIEIR
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4. SEDRE

e BG level 104 as/hr/cm2~\tHEZE B 1E
« BBEDHRFNFE

. SNARFAZEHNGHIL. BG < 102 alpha/cm2/hrd R A.
- REFBIETEE (14BEAIEZEE)T. 5T £ (Zradon
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e BG level 10-4 as/mc2/hriZEfkZ HIET




Backup



Count'day

Concentration Bg/m’

14000

12000 —

Lab-Ao)Rn%:a—h\t‘o%’ﬁhh)\u_|~|:u TZILD7DORELY
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Lab-A radon monitor
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Factor =2
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20

20
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20
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20

cOVHEHFE

Rni=E: 400 Bg/m3 @1atm

BRI A4 X: 0.0368 m3 @0.2atm

pV=const.

tn EH=:3-4torr/day

Y7L EEEE:
100cm2/900cm?2 = 0.11

Po-218 Po-214 peak factor = 2

Rn-220 alpha = 400Bg/m3 *2
* 0.2atm/latm
* (3-4torr/145-155torr)
*0.0368m3
*0.11
* 3600 as/hr/Bq
/ 100 cm?2
= ~ 0.6 as/cm2/hr
{Upward like cut factor 1/2}
Rn-220 alpha ~ 0.3 as/cm2/hr
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ARV NBERERL :track linear fittings

o

Drift (cm)
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-10F

-15

2018/3/8

Cathode (cm)

Drift (cm)

5
455—
4E (b) YZ-plape
3.5F
3F
2.5F
2F
1.5F
0.5F
91=5...._1|0.... (5 5I1b15
Anode (cm)
“eE T s
Time (us)
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Drift (cm)

ARV NBERERL :track linear fittings

n
1
i . Xy =— ) Xj
N BRI vb7ILT) X L v n; :
g weight point (x,,, Vi) 1 n
i raw data point (x;, y;) VY = _Z Vi
3l rotated point (X;, Y;) néd
O (Xi) _ ( cosf sinH) (xi — xw)
251 T2 y > Y; —sinf cos@/ \y; — y,,
L y=0T 71 ykLT=FrDbest 0N FeHH (5152
i DEEZTY ,
i Fl| R [Ly=ax+bT 1Y T 0=90 deg (a=£E[R)
S et L DFBENELES,

AR A tan0%E15((-90 < 8’ < 90 deg) TR
Anode (cm)

Xie = 2 Y2 = Z —(x; — x,,)sin@ + (y; — y,,)cosb
i i

(k =xz,yz,xy)
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ARV NBERERL :track linear fittings

XI% — z Yiz = 2 —(x; — x,)sin@ + (y; — y,,)cos6
i i

(k =xz,yz,xy)

chi2_xz/nhit_s {nhit_s>10} chi2_yz/nhit_s {nhit_s>10} chi2_xy/nhit_s {nhit_s>10}
b chio b h‘a V=3 l b h‘ai‘

B Entries 1377 120 Entries 1377 Entries 1377
80 Mean 0.01205 Mean  0.04915 120 Mean  0.03532
V=l ANaR JET I RAI=vE L 004539




Pb-210 source Calib. RUN monitor
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2. RMEafR 77 HT8: low-alpha p-PIC

K-PIC : Micro Pixel Chamber

Replace with low radioactive

materials CHATh-UEE-T3

Anode *100um
G SaeE > 800um

New material

VY.

PI100pm 0.39+0.01 1.81+0.04
(conventional)

PI+epoxy <2.98x10°% <6.77x1073
(new)




Anode(cm)

3. IR DEAFINR  Calibration run
Energy calibration

Alpha emit position map

15
B I12( 160
101 .40 Resolution
= —10( -
- C 6,~9.5%@5.4Me
- 1201
o s - —80 B
B Source position 100
or ~60 80|
L 60—
-5 —40 B
B _ =" Fiducial cut 401~
-10 . 20 B
§ 201
_ _||||:.||.|I.I|IIIllll.q.nlllllll.llll 0_||.4..|._|_.||||||||||||||||||||||| Ll
155 -10 -5 0 5 10 15 O 1 2 3 4 S 6 7 8
Cathode (cm) Energy (MeV)

2018/3/8 24



3. IR DEAFINR  Calibration run

Alpha emitting positon map
Energy cut: 5<E<6 MeV

HwHwHwHwHwHHWHWHWH'HH

0,~0.57cm

0y~0.52 cm

— e

Anode(cm)

-

N,

. I60

2018/3/8

|
(¢1
o

Cathode (cm)

5 10 15

10

0
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3. IR DFRFIR

(FERZAK)
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Anode (cm)
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Upwardlike

3. IRTE D FFRIK;

Cathode (cm)
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(=]

o - n (] S w D ~ @

2018/3/8
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Energy (MeV)

Radon background run

Counts/bin
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3. IR DFRFIR

Calibration using alpha source (Am-241)

Energv (MeV)

+
T T 1

'EEE FENE FETE FETE FETE TN PR RS SN T AN es R | 0
0 02 04 06 08 1 12 14 16 18 2

Time (day)

500
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400
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300

200,

100,
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o 2
1
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Trig. Rate (Hz)

Pressure (torr)

3. IHFE D BHFRIK; Radon background run

120

BG rate

100f—

80—

R 1 2 N, 1
BG TS ~ Feff(tn) 1 _tdead(tn)

40:—
| : :.: 20'-_ || } ’ |’| |
i+ ilLive i
bl L real

Time (hr)
: : Feff(t) = Feff(t)/Aalpha
... Detection efficiency included with cut eff.

Nn/ﬁeff (O(S)

60—

i

» Mz,

P2
TTTTTT

Fe—

:i I - i 1 usel 1 i b i 1 1 1 i 1 1 1 i 1 1 1 i 1 1
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T ... exposure time (hr)
T = 1.782 days
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S =100 cm?
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155

150
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Low a u-TPCOERFE

= 800um Replace with low radioactive

A 100pm materials

238 and 23°Th measurement results using the HPGe detector

o | o o) | WE

PI100um 0.39+0.01 1.81+0.04 Current u-PIC
material

PI+epoxy <2.98x103 <6.77x1073 New material

arXiv:1707.09744

X103
© 0.0/ " " " - " " " " " 2
S : : : a/cm4/h
T SSER SRS RO e +---| Standard p-PIC RUN . / /
- 1i bt | sample region -

BG region
o standard 0.28=*0.12
A u-PIC

a1

cathode[cm]

[anoy/,wd/s1unod]

[counts/keV/cm2/hour]

i e e S Low a <7.55X 107
b2 © 1 2 3 4 5 6 7 8 9 10 HPIC 30
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« NEWAGED I A AOTPCTREE L HIET S

o c.fERRK AR UltraL
cfEERL AR Ultralo | n A1)k :position sensitive

Ultralo-1800  see oo | reee | s | s =9 T IV DIEFEBGT
o )7 ELTEIKC EASHTEE

B Next Generation Alpha Particle Counter ] %§$Iﬁ 2/ ““Jaﬁ‘arbf/p

http://xia.com/Ultralo/
L N

0 B TILERIE | NewacE-0.3a detector
stainless steel vessel (3mm-thick) ~
| vourr-szv | NEWAGE-0.3a

p-TPC
drift plane (z=31cm)
V GEM=-915V-605V
GEM (z=-Ocm) (TOP/bottom)

UltraLo-18000) B
(104 alpha/cm?/hr, HAOJ{E)

V p-PIC=0V/455V
(cathodg{ﬁnode)

anode readout (768ch) u-PIC (22-0.5cm)

cathode readout (768ch)
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SERfED T L—F
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2018/3/8
MBERSTRER T I IR FREERLY

KUDRITL—2®FEE(ZD

Bt EZ Il HHEE&R

REZERAELMMNEF/NESKT
HZETREAMOHE TLAHBGHE/
KT BIENTES

32



A prOtOtype Of LOW CI I-I'PIC production in 2016

* A new type U-PIC, by replacing top layer of Pl with a new material

A prototype(10x10cm?) was successfully created
* The anode electrodes are placed in the cathode electrodes




Performance check of the Low a u-PIC

Requirement : The same level with gas
gain of standard p-PICs

Detector
 Anode 256chxcathode 256c¢ch
e Cathode readout

» Recorded pulse height using MCA

Source Vacuum vessel
"
Capton films
u-PIC Drift mesh

<

1cm

pre-amp: 2V/pC

34
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MCA
Cathode readout L~




gas gain

Measurement result

« Gas gain of Low a p-PIC is almost same as

standard p-PIC

» Error bar: Position dependence of gas gain

A difference between two slope of gain curve is

under investigation
» difference of electric field structure

cross section view of p-PIC

1

o >

J

« difference of a height of anode electrode

~

i,
e Ig lass cloth 87um

| —e— standard uPIC + Standard p-PIC(100um)

: _._LAUPIC % i + - e e e e e e e e e e e e el
10° = % f Condition

- L -PIC(80

: {, ; % «  ArC,Hs=9:1,1atm ow a p-PIC(80uM)

i + : - Drift V:-500V

- . Source : °Fe

440 — I4E|50 I I48|0 — I5CIJ0 I I5£0I I54|10 I I5E;0 I I58|O — I6(|)0

2018/3/8 Anode_V[V]

+ Pl 5um
\ ﬂ“ epoxy 75pm/

o W =
I



30X30 sz LOW Cl IJ'PIC production in 2017

« Low a u-PICs with a detection area of 30x30cm? was very successfully
created

 alignment control is very good (<1 pm)

We confirmed gas amplification

* We will check the performance of
a 30 X 30cm? LA u-PIC

* This will be installed DM searching

detector in 2017 summer

2018/3/8 36



Development of Low a p-PIC

« The main background source is glass clothes in Pl 100um
* We need to make a u-PIC with low radioactive materials (Goal : 1/100)

replace with low radioactive
materials

New material

T T R

PI100pm 0.39+0.01 1.81+0.04 Current p-PIC
material
PI+epoxy < 2.98x10-3 <6.77x103 New material

* New materials is 100 times as pure as current materials
 Low a u-PICs were created

- Pl 5um
} epoxy 75um

crogséetction view of a new material PI+epoxy

e i
e NS
e



