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2. NEWAGE-0.3a & 38

u-TPCZ FHULS Fl =

NEWAGE 0 3a

I A

YU TIVRE
thick) —

CNETODREF

Position sensitive

MR - 20 KB E FT Re
A

SII.E

fem

anode readout (768ch) u-Pl

cathode readout (768ch)

Fid. Vol. =20 x 28 x 31 cm3
CF4 gas 150 torr (0.2 atm)

« NEWAGE-0.3a% &
FUZrEHSRICaBERINEE
HUTIILKRBAIZRRHRE
DAQT /\v5
Low-a u-PICET R # 8| E
BG level: 1.32 x 101 as/cm?2/hr
(B 4&: Ultralo-1800 104 as/cm2/hr)

T Low-BG M EICIEZ S
FETFE ofRRIRFIE
METEEREA

Eff. mass = 0.0115 kg
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u-PIC

sample

Sl BT IIVEEEERD YL T, AEENSDREKRST
I E/ \‘/ 1 BT SOUREIHIT S, AIP Conf. Proc. 1921,
g x10% 070001 (2018).
| g ‘- I‘25 TETT T
AR | P e e
(02 atm) ° : BG region

028"'012
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Gas gain 103 @500V

(1 atm)
" e « Source : %Fe

I+ep;<ty$
P1100pm 0.39+0.01 1.81+0.04 Conventional
M-PIC material

PI+epoxy < 2.98x103 <6.77x103 New material
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3 MeV Ll _Eaff Bragg Peak

Downward

time
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a Source RUN
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6. S1EDETE

BaAARNERET D,
efficiency E. KRHrunZAJEEIZT S
Live time 4 days => 14 days

EHRBRV AT LEEALTRNZ/1I0LLTFIZHIZ S,
Nakamura, D. thesis 2014. CE#EHY

EEDRERERZFEBGICMYBZ TRNZL/5ANEIET 5,
TIOAUIREZETXSREZSAMIZRMYEZ S,
e fHE=->EPE

XY-EH AR DBIRFEEMA T, FHEIRIDIERANS T ILEEIZH
B1EEBRTETEILIZ20%H0 YR

ARAZE. FUIMREDRELICE ST, BIRFIERETE SISV
F—RIEZ T 5,



7. F£&EH

NEWAGE-0.3aZx &L TR Eaff Al EsmZHFE LTS,
ST LD Low-a p-PICEEE
ofFRIR I KD EREST -
IRILX—FREE 0=11% @5.3MeV
W EIEE (9575.%) exp(-8p / 1.73 £ 0.22) @5.3MeV

BTN EANTRIETESETIZEST=,
IRTEDBG Level ~1.3%1072 as/cm?/hr
AR FITE(Z LD T BG Level ~0.8x10%as/cm?/hr

RN FRiEri=E=LT-
off BIRHIE (T ERE—VFRICEELEEIZLT-,
AR D4 I A —|Z &> TBad B D99% % F LT-,

SE.BFARINDE. THROEA. EEERERD
{EBGILZZE it L TBG level 10~* as/cm2/hrx B89,
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2. NEWAGE-0.3a with low-a p-PIC & HH 2512
sample
NEWAGE-0.3a detector | ) / § Y\L /’ -
NEWAGE-0.3a l

p-TPC

drift plane (z=31cm)

V GEM=-915V-605V
(TOP/bottom)

GEM (z=-Ocm)

anode readout (768ch)

cathode readout (768ch)

- Without GEM.
- Making a square hale on the drift plate. |
- Low-a p-PIC was installed.

2018/3/8
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. ﬁﬁ 75\ 17_-; 0) aﬁ . Hﬁ%% ST :U-?/ j) l’ EQE NEWAGE-0.3a detector
B -pREERL L CHIE NEWAGE-0.3a

B NEWAGEDTAYHATPCT Z—
RELRETS Z_mmpon — u-TPC

drift plane (z=31cm)

V_DRIFT=-8.2kV

V GEM=-915V-605V
GEM (z=-0cm) (TOP/bottom)

sample
4 i L
: / \ ] : N
: i 5
o=E
> |F83
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Low a u-TPCO B FE

s 800um
A 100um

Replace with low radioactive
materials

2331 and 232Th measurement results using the HPGe detector

Sonvie | uippml | Slpon) | WE

P1100pum 0.39+0.01 1.81+0.04 Current p-PIC
material

PI+epoxy <2.98x103 <6.77x103 New material

arXiv:1707.09744

L : : : : : : : : : 2
006+ +-iereesioeniieni | Standard u-PICRUN L. a/cm /h
F 11t | sample region -

BG region
o standard 0.28=*+0.12
T RePIC

R S - Low a <7.55X 102

012345678910“'_P|C 18

[inou/,wd/s1unodl

[counts/keV/cm2/hour]




U-TPCZE ALV =R E a7 138 E B02+D01

g%*ﬁ:&
 XEMNODokR  FFEEYE -BREERZLE TRIRE
 NEWAGED I AU AOTPCTRRE LHTET 5

e c.fBER&AI Ultralo
B Ak A ! m A1)k :position sensitive

Ultralo-1800  oever | meoy | reouns Specs | Resources ﬁﬁyj)buﬂo)t‘%ﬁﬁ’&BGI
7 ELTEIKCEAVAIEE

B Next Generation Alpha Particle Counter u %§$Iﬁ 7 WJOO“%‘?‘/F‘

http://xia.com/UltraLo/
A ... e

B ] BT ILERKIE | Newace-0.3a detector
stainless steel vessel (3mm-thick) ~
| vowr-szw | NEWAGE-0.3a

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

UltralLo-18000) BX &
(104 alpha/cm?/hr, HZ 0T {E)

V p-PIC=0V/455V

anode readout (768ch) (cathodellan!)dE)

p-PIC (z=-0.5cm)

cathode readout (768ch)
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B02+D01
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Top view

G REM(T A T—2QD)

Side view

AMHFRA(Zupgrade
(F=EFE E<0.4pum)
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B02+D01

EBa: TANT 5D  E

« HR:CFA0.25%.

e livetime: 4.10 days -T'XI‘-T:_QG) 0.29 alpha/cm?/h
. jj‘xfjﬁ}%fdjb B 4R{E (Ultra Lo) 10-% alpha/cm?/h
To Do
s YUTILDOHLANDBNBRSLTHE
EEBEA

s HOTIVEZHBRAGAYABAR [ srzast 76

TDBGH|E
s AHEMERDEA(BG ~1/10LLTF)
. Eﬁiﬂ“ E ol T 1125.5mmmm

s AAREZRAW-BHFEORIL -
(BG ~1/10)

n REEOREaDANE(2A FE) - . o
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A prOtOtype Of LOW a u-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 256¢h
« Cathode readout

B s A

* Recorded pulse height using MCA .. _cathode........

Source Vacuum vessel
—

Capton films

u-PI1C Drift mesh

<

lcm

pre-amp: 2V/pC

N
MCA 25
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 cross section view of pu-PIC

A difference between two slope of gain curve is
under investigation
« difference of electric field structure

« difference of a height of anode electrode

-

—e— standard uPIC i + Standard u-PIC(lOOum)

o

_ “*

10° % ? Condition
] -PIC(80
: + % % . ArC,Hg=9:1,1atm ow o p-PIC(80um)

+ Drift V : -500 V o~ Ploum
- «  Source: >Fe \ } epoxy 75pm/

[0
U

e e e we e wa aa a ]
[ =) Gaﬂiﬂdiaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂaﬂ o

A Ig lass cloth 87um

¥
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X
¥
¥

[0
U

e e e e e )
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¥

(o
(o)
(o)

1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 I 1 1 I 1 1 I
440 460 480 500 520 540 560 580 600
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30X30 sz LOW a IJ'PIC production in 2017

* Low a p-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 p-PIC

* Thiswill be installed DM searching

detectorin 2017 summer

2018/3/8 27



Development of Low a u-PIC

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

replace with low radioactive
materials

New material
" somple | Uppml | @hippm] | %
PI1100pum 0.39+0.01 1.81+0.04 Current pu-PIC
material
PI+epoxy < 2.98x103 < 6.77x1073 New material

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

+ Pl 5um
]‘ epoxy 75um

crosssection view of a new material

28




length[cm]

Measurement samples

Sample : Standard p-PIC (5 X 5cm? 4 pieces) ‘ -
Gas:CF4 @ 0.2 atm
Live time : 3.16 days

Event selection : nhit >=4, Energy >500 keV

energy-length

v . . . el _ENETGY-lENgth
- . . ntries 7327
Mean x 2588 [ 5
Mean y 3.543 e
RMS x 1402
RMS v 2.526
AT “Histogram filled start and endpoint of tracks
y 30
{SRIV) [ <.
n : ‘g
pes
510 90

.-f‘.“‘::‘-" .- l -

St m _ e Brarn T

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
keV

Comparingdata and SRIM simulation,
we verified takinga ray

60

-10 50

We can see the image of samples

2018/3/8 3 - - 10 )ql5
anode[cm]

40



Measurement samples

Sample : Standard p-PIC (5 X 5cm?2 4 pieces)
10 | Live time: 3.16 days

! Event selection : nhit >=4 , Energy >500 keV
90

cathode[cm]

__— Sample region : 0.157%£0.005 events/cm2/h
80

70

BG (Outside of sample region) :
/ 0.119#£0.002 events/cm2/h

-10

s (Sample region) — (BG) = 0.038 == 0.005 events/cm2/h

BE Ty 5 0 5 0 s 40 Detection efficiency of a-ray from sample : 0.55%0.05
anode[cm] . . .
o e Considering uncertainly of gas pressure

a-rays expected from HPGe measurement : = a-rays from sample : 0.07=%0.01 a/cm2/h

0.1 a/cm2/h /

The cause of difference between two measurement result
is under investigation

2018/3/8 30
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«—— REIRRE

HAFRARRE

«— TPOEERRFRE

7R : Emoto Micro Pump MFG Co.
Ltd., MX-808ST-S)

{£#%: 25L/min

@ (max 147 kPa/min -59.9 kPa)
7H0—A—43(KOFLOC, PK-1250)
#Z8500.2 atm T100cc/minlZAE!)
HVED LD IZERE : #ExRIIZ25 L/min

( X_flow /100)
R—ILOTTAEVERD
BIRRUTIIACERZE DT HEHEE

BIRRUTDIREITOO—A—2 DS

BEEER
CFARI AN o
JV)—2I)b—L
TPC
(NEWAGE-0.3a)
V1 l@ - 51_
_®:<. )||]]]|- Gas Leak
v | B8] b ol
l —+ | v3 V9

l . HRAREE

® KOFLOG, PK-1250

V10 Il % | T A

SEE R EEAT

EMP, MX-808ST-S

HZERT
ULVAC, GVD-101

BEND, FUBRANGEND, EH
RIS,
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Energy vs. TrackLength  Nyi>3

Select good waveform
Peak search
Rise, fall time determine
Each integration calculation
Likelihood factor determine with
F=51/(S1+S2)
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