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Measurement of MeV energy anti-electron neutrino at earth®s surface with a
drastical background reduction

Kawasaki, Takeo

3,300,000

5 45m v 5.1

MPPC

45

The goal of the study is to detect anti-electron neutrino from reactor
(Reactor neutrino) at the surface level with tenth meter distance. We have installed the detector
developed of plastic scintillator to the point 45 m from reactor and succeeded to observe the energy
spectrum with 5 sigma significance.
We have also studied on the items for new detector. Many items including that neutron detection,
scintillators and opt-detectors were evaluated with prototypes.We have concluded that the most
important item is the excellent spatial resolution realized by making a large coverage with many
MPPCs or by readout segmented with WLS fibers.



MeV

(BG: )

A
400m

450v/8

120mwe

20144~

—+— FD1 Data

—— No-oscillation MC

oscillated MC

A Accidentals

Fast n + stopping
2222 °vi + *He

Double Chooz Preliminary
Far + Near (673.14 and 150.76 days)

7

/ //%
7
Y
z ___ _  c

5 10 15 20
Visible Energy (MeV)

()
( ) BG

1) [A]

(e,

v)

MeV

Detector Array)
Y

&) [B]

v
PANDA(Plastic Anti-Neutrino




[A]

S RTHEE
2011 mc———
EZa—l 4.' il
’ | e
2017
Vv.+p—oet+n
nA1E5187 0 5 Gl
—Gd+2~3y
2018
2: v (PANDA):
100
@ ( )
v (PANDA) ( 2
2017 8
1 v
e
« 3 e
=1 - Delayed:Outside,Tank-B
3MeV 7,000 /) (a) N e
BGW Delayed:Outside, Tank-Full
% I P
/ b N > | Prompt:
10 Gb)' ol ). 3MeV < Etot < 8MeV
2019 ‘ £'iewn
/ PANDA @
(b)
@
45
2 « )
2kw

BAAENFR—LR—D &Y




50

50 .

(40K, 208T1)
( 6

©)

1758 + 344

BG
[B]
v
@
PANDA
ys) SLi

Number of entries [/day /0.5 MeV]

(2019/5/28-7/4),

BIREK

(7/5-8/7)

15

gw! PANDA D — e

2018

6-7

% = T ! i ! !
= = ; ; ; . ! i
= - ;
: Rl o TR R R
o o D Boo™ o
e S L g fad
> " F# " Reactor ON Reactor OFF Boo; § 1 KL.46MeY)
X e il F _f |
ME EN]I]: .-"‘"‘I‘ *‘
E 3 50007 = ‘l‘ |
0 - | 1
Peak per hour [h] mun§ . ‘I‘ |
=, 3000, 1
é E L I b - PR = T 1 TI2.6MeV)
8 o & ) ‘ ) il mun'
g mE : w M H :
@_ E ‘? L 1 ‘ “f" 3 B st 2t als 3 TRE
F e ® BIFET : = Ey [MeV]
o] ® FIEH b
SO O . 6
Fosat
Likelihood
51
v (25m)
—a—bMY/BEHERRI ML Cosmic induced R h L
— L e %.1000”,,1 .,H,,“..,,”,_.
1500 — Reactor ON N = ]
H — Reactor OFF 2 soof ]
F e ON - OFF (x10) 1 > [ ]
1000 m Neutrino MC (x10) | ] 2 600 ]
T ‘
£ 400f .
500 - o r ]
) [ ]
& 200 =
I Qa 1
olt! PR TIL 2t 28Ty oo E
VT B " 0 2 L SR U o 2l 0 Tk s g 0?3‘*’0‘ - oo ot
500 1 200 .
C A PRI RPN IS R 400 Ll M PR IR R
5 10 15 20 25 =SS 5 10 15 20 25
Prompt Energy [MeV] Prompt Energy [MeV]
7
(PANDA) 100

2)

(n+°Li >t +a)

Gd

(n+Gd-et+



®%Li  ZnS
( ) 3cm

ADC [1 Vi255 counts]
T
I

PEFRE: aip E m; vig ]
pidnindudnd =" Gt -
4ps 8
EEEEE )
@ & )
5L
9
PMT “Li
PMT
3) MPPC(Multi-Pixel-Photon-Counter)
MPPC mm
1
R IFL210cm
(4) (u,‘gﬁ) EQ‘]’*’T 200mm
oL
LiCl
SLi 7.5% FHUILAR
FEE5mm
9
=238 2alb—i3ay
95% il
§ 80f
LiCI( 1,000 ) 6ol
(5-10 ] ; 3
) 20f

|9 U PO PO O
00 80 60 40 20 20‘050“1000




7 1 1
2020 ( ) 2020 9 14 17
2020
2020 3 / 36 ( ) 2021 1 21
2021
( ) 2020 12 5
2020

Tomoyuki Konno

Measurement of reactor neutrinos using plastic scintillator array on the ground

5th Applied Antineutrino Physics,Sun Yat-sen Univ, China, Dec 5-8,2019
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https://ww.kitasato.ac.jp/jp/news/20191210-03.html
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