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Measurement of ambient neutrons in an undergrounc
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“RUN 14” #5REBG Study
o P-PICH' S DN EZBG

RUN14#55 (PTEP(2015) 043F01s)

SD 90% C.L. upper limits and allowed region
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+ Underground run with LA y-PIC
e 2018F6H~ DM run
o BG < X1/10
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NEWAGE-0.3b’ ih TBI7E : fBE]IRUN14
RUN14E& T

* period : 2013/7/20-8/11, 10/19-11/12 RUN14#& B (PTEP(2015) 043F01s)
e live time :31.6 days SD 90% C.L. upper limits and allowed region

e fiducial volume :28x24x41cm?3
* mass : 10.36g

* exposure : 0.327 kg=days
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NEWAGE-0.3b’ detector

e Aim >x10 improvement from previous measurement (PLB2010)
e Large size: x2 (23 %27 %X 31cm3=> 30X 30 X 41cm3)
* Low pressure (low threshold):0.2 => 0.1atm (100 => 50keV)
* Upgrade tracking algorithm (DAQ upgrade)
e Gas circulation system with cooled charcoal
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+« KOBE’s activity y-PIC in SF6
e tracking test (a-rays)
o ASIC development
e simulation (Garfield++)
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Lig argon electronics (LTARS2014)
GEM (LCP 100um-thick)+p-PIC
PIN photodiode for trigger
detection volume
1.28X1.28X16.1 cm

anode(32ch) cathode(32ch) -

SF6 20 Torr /iéE

2018/3/23



e 3D tracking + z-fiducialization ( first!)

Tomonori lkeda JPS
Mar2018

3D-Track

preliminary
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w-PIC 0.60%0.13 2.94%+0.62
ARIJAZK 800um 0.450+0.096 1.95+0.41

R AZF 100pm 0.401+0.084 1.83+0.39

CuSO, <0.025 <0.042

GEM <0.022 <0.100
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GEM (32x31cm?)
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p-PIC (30.72x30.72cm?)
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Drift plane
z=+20.5cm

.....
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DAQ

u—PIC signals

* Energy
Analog by FlashADC
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Upgrade FPGA of NEWAGE-0.3b’ (30cm p—PIC) for mode5



Radon rate [counts/kg/days]

Gas circulation

Purpose
e Low BG (radon reduction):<1/10

e Stability (impurity reduction): >1month
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 Radon : 1/50
* Gas circulation:1/10

 Material selection:1/5



Low threshold (low pressure)

* Pressure : 0.2atm => 0.1atm
* Angular resolution:~40deg@50-100keV

B Angular resolution

angular resolution ¢ [deg]

JINST 7 (2012) C02023

100 150 200 250 300 350 400
keV

* Direction-sensitive energy threshold : 100 => 50keV



Event selection 1

length-cut (conventional gamma-ray cut)

dE/dx : nuclear (***Cf) > electron (*3/Cs)
track length : electron > nuclear

o - ; : energy vs length
ene_low=100"183500 [keV] . 5 5 0> %ct
length=0.689406 [OW : :

TOT-sum=250 ' .137(;5

roundness=0.055549

ene_low=91.831500 [keV]
length=5.014193 [cm]
TOT-sum=88
roundness=0.073630




Event selection 2

TOT-sum-cut (new gamma-ray cut)

* Nuclear (?°?Cf): TOT-sum is proportional to energy
* Electron (*37Cs) : scratched track (small dE/dx)

ene_low=100.7835Q ' # energy vs TOT-sum |§
length=0.689406 [cm] . : c SRR P ‘
TOT-sum=250 S ' '
roundness=0.055549

ene_low=100.054500 [keV]
length=0.814168 [cm)]
TOT-sum=55
roundness=0.021144

13 14 15 16
x(cm)



Event selection 3

roundness-cut (third cut)

Remained '3/Cs events : straight track shape

energy vs roundness

e
w

0.1

)]
5 3 C z
N b N o - : 252
-19 19 -S C Cf
252§ RUN 025 i 137
ene_low=100.783500 [kev] Il C : Cs
FTTTTTTTE T length=0.689406 [c 02F 5
D - P9\ RN SRS M S TOT-sum=250 - ;
2 Iarge roundness P SN S T S S - roundness=0.055549 NG |
245“”4‘1"“5""'2 """ 1""(')'”'1 e N I \ .
(cm) y(cm) — R -

A T R R R 3 SN R R R -
-, 0.05F
S S T S S - ot cs RUN —> . .
g . ene_low=79.837500 [keV] 0_ i I TR | L1 TR L1 L1 L1
4 T g --------------- length=0.889054 [cm] 0 50 100 150 200 250 300 350 400
[ iﬁ : : : keV
B R e - : S TOT-sum=246
2 straight (small rOZQE ndness)------------é """" roundness=h ot 25 7 vs roundness
'24|"0 S I R 2 4( ? S VI T e 14( 1)5 g ,
x(cm y(cl
_______ igger +. DAQ-mo e5 S

252(
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Diffusion (drift distance) affects roundness !
(Almost all electron events are cut)

(Remained events are BG o from u-PIC)
Roundness-cut works as “z-fiducial-cut”




Efficiency

efficiency

After all cut, compare to Geant4

* Nuclear (#>*Cf neutron source) ‘ et
Efficiency : 40%@50keV eV

B s

>
%)
c
.0
L
=
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* Electron (*3’Cs y source)
Rejection : 2.5 X 10~ @50-100keV

200 250 300 350 400
keV
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