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Indication of a sterile neutrino (Am? ~ 1eV?)

» Anomalies, which cannot be explained by standard neutrino oscillations
for a few tens years are shown.
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LSND 1 Decay-At-Rest U, > Ve 3.80 40 30
_In- v, 2 U
MiniBooNE | T Decay-n - 4.8c 800 600
Flight U, = Ve
BEST (Gallium) e capture U, = Uy 4.2¢ <3 10
Reactors Beta decay U, = Uy 3.00 3 10-100

= JSNS2 uses the same neutrino source(uDAR), target(H) and the detection
principle (IBD) as the LSND.

- Even if the excess is not due to the oscillation, we can prove this directly.
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Saw an excess of:
87.9 +£22.4 + 6.0 events.

With an oscillation probability of
(0.264 £ 0.067 £ 0.045)%.

3.8 o evidence for oscillation.



Recent MicroBooNE results (2025/Dec)

MicroBooNE
Profiled, 95% CL,
BNB 6.369 x 10° POT

NuMI 1.054 x 10* POT

Fig. 3| Constraintson parametersof the 4voscillationmodel.a, b, The

red lines show exclusion limits at the 95% CL, level In the plane of Am ] and
sin’(28,,.) (@) or sin®(28,) (b). All theregions to the right of these lines are
excluded by the MicroBooNE data. Ina, the yellow shaded area Is the LSND 99%
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CL allowed regions®, which neglects the degeneracy between v, disappearance

10‘210“ 1073 107 107 1 E,(Me¥) and appearance. The light blue area is the MiniBooNE 95% CL allowed region™,
= considering both v, disappearance and appearance. In b, the purple shaded
sin®28 Fig. 2| Observed CC v, candidate events. a-d, Reconstructed energy spectra
e of eventsselected as FC CC v. candidates in the BNB (a), PC CC v, candidates arealsthe 2oallowed region of the gallium anomaly®. The dark blue shaded

=== Data, 2023 Result
=~ Data, Current Result
------ Median Sensitivity

0 %10 expected
0 %20 expected
= NuM!-only Data

Inthe BNB (b), FC v, candidates in the NuMI beam (c) and PC v, candidatesin

the NuMI beam (d). The data points are shown with statistical error bars.

The constrained predictions for each sample are shown for the 3vhypothesis as
thesolid histograms, with the biue showing the true CC v, eventsand the green

areasthe 2o allowed region from the Neutrino-4 experiment®. For context,
note that the stronger-than-expected constraint onsin’(28,,,), driven by the
deficit observed In the BNB v. CC FC sample and the excess in the NuMI v, CC
sample, Is discussed In detall In the Methods and Extended Data Fig. 2.




Same neutrino source ([IDAR)

e As a LSND, neutrino beam from muon decay at rest is used.
: Proton Beam + Hg Target > Neutrino beam from muon decay at rest
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"« 1MW beam power (Design)
-> Achieve iIMW @ RCS extraction point
in 2024 (0.95sMW @MLF)

e Low duty factor beam
(short pulse + small repetition rate)
gives excellent S/N ratio.
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Data taking (from 2021)
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e Data taking
- Commissioning (2020)
- 4 long term
physics runs (2021-2024)
- 5th physics run NOW
(2025 Nov ~)

= 6.0x10%2 POT so far
(~50% of approved POT)




Same neutrino target (H)

e As a LSND, JSNS2 used liquid scintillator-based detector.

Stainless Steel Tank

Y
Liquid Level

Stabilization Tank & I

JSNS2 LS(Liquid Scintillator)
Spill Tank * Organic Solvent
: LAB (Linear Alkyl Benzene, C,,Hy+1 — CoHs,
n =10~13)
* Primary Fluor
: PPO (2,5-diphenyloxazole, C;sH;1NO), 3g/L
* Secondary Fluor
: bis-MSB (1,4-bis(2-methylstyryl)benzene,
(CH3CeH,CH = CH3),C¢H,), 30mg/L
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* 96 of 10-inch PMTs are installed on inner detector
* 24 of 10-inch PMTs are installed on veto



Same detection principle (IBD)

e Detection by coincidence of IBD
— Prompt : e+ signal
— Delayed : Neutron capture on gadolinium (Gd)
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1. Side-band study before real search (2022)

1. Side-band analysis »

2 PoD tpuise shape WM 3. LK (loglikefinood method)
discrimination

blind analysis by using the Remove FN (fast neutron) Using multiple variables, separate the
energy side-bands. background using PMT waveform signal, neutron, and accidental.
2022 Physics run (0.8x102POT) R
Y ( ) > + Side-
£ Expectation = : ?égd)‘l :
- 1 u :
Physics data Purely data-driven _-812 T .
with criteria : control sample E Side- : . Side-
0 < Ep<oMeV « Fast neutrons (Cosmogenic) © , Signal :
0< Eq<oMeV -> obtained at Toeam > 1ms 3 band 3 : Region : band 4
ATp-d <100pus » Accidental background = | (Epl) , : (Epu)
AVTXp-q < 60cm -> obtained with specific S7k---aaa-- e
calibration runs a . .
| _ m « Side- ¢
* Blind analysis is done with comparing the 5 : band 2
observation and expected background. 5 E (Edl) :
Q 1 I
* The rates in the side-band regions will be predicted 5 °

- 12 20 60 100
by the control samples driven by data Energy of IBD prompt candidaté (MeV)




2. Pulse Shape Discrimination (PSD)

Cosmic ray muons

e Fast neutrons can mimic PMT waveform
the IBD signals from

electron anti-neutrino.

- neutron
- positron

 Pulse Shape Discrimination : . S
(PSD) by using the difference of
PMT waveforms between

e-like and n-like.

Tail : 100nsec

Recoil proton; 20-60MeV i Total ;E 140nsec
[ - - IBD t! b

Waveforms (data)

]
| A

PSD score

PH

* Data-driven : : R e e
likelihood method - ME e
(Control sample : SR LI |
Michel electron / Fast neutron) |t || o} | 9 0 N R O T N R
=> Full information of N o N
waveform height are used. ) L ey
=> Each PMT has its own [ 30 DN I 0, N N S O I
separation power. T IR Y G sy 755 s
n like e like
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3. Backgrounds Control : Likelihood method

(Normalized)
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Prompt Timing

F - Templates (1) Signal
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* |IBD Signal vs Neutron vs Acci
=> Different shapes for each variable
(Energy, Timing,)

* By using data-driven templates,
calculate the binned Likelihood scores

LikelihoodL; = [] Pmbj,n,i—th bin
* j: three asstimptions;
IBD Signal / Neutron /
Accidental
* n: type of the variables

(Prompt Timing or ...)

* By selecting Signal-likely events,
most of neutrons / accidental bkg.
are separated.
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Results in signal region (w/ PSD)

Observatlon_vs prediction (Bkg. only) (signal region) 2022 Physics run
-> Good consistency for all cases CNgs 0.17 evt / nue bar from mu- 1.0 evt (0.8x102 POT)

cases observation prediction Prom
w/o PSD w/o LLK 1079 1063.04+25.
w/o PSD w/ LLK 304 315.8+8.0

w/ PSD w/o LLK I 10 11.2:|:0.7|
w/ PSD w/ LLK 3=£0.
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Results in signal region (w/ PSD and LLK)

e Observation vs prediction (Bkg. only) (signal region)

-> Good consistency for all cases

LSND V_e excess

cases observation prediction ( i
scaled by POT, Ntarget, €ff) 2022 Physics run
w//cr PSD w//o LLK 1079 1063.0+£25.7 = 1.1 +- 0.5 events (0.8x1072 POT)
w/o PSD w/ LLK 304 315.8+8.0 - : '
w/ PSD w/o LLK 10 11.240.7 90% C.L. exclusion limit derived from
w/ PSD w/ LLK | 2 2.3+0.4 162 the observation (black line).
10 E 1 MDD
Bkg. Components § - AN \\s\\i\\\i\\\\\ N
(Intrinsic) |y, from y~ 0.6 +- 0.3 = | ' §s§\i\:\:§§§§§s§>§\\ \
CNgs 0.08 +- 0.02 NE 1oL | \\\\\\\\\\\\\
Neutron 0.6 +- 0.2 - = § \\\i\\ it
3 - : \\\ N \ \ \\\\\\§\ \\
. 6 ___ 1Accidental 1.0 +- 0.01 - N Mg
! °2D LLK ratio ; i - \i\\\\\ AN \\i\\\ \
L4 : ] —10.18
- 4—dlstrlbutlon s TS
5%‘:" 2:_ —10.14 E
B AL e
Obs (dOtS) 0.08 10 ; —— JSNS?90% C.L. exclusion
VS Bkg Pred :: E E LSND 90% C.L.
(pixels) 10—2_ | [ llT_‘ISINngglylaC‘lLll Ll | 1 | IIIIIi | | 1 1 1111
S N A 107 107 102 10~ 1

signal

accidental si n22 B



Neutrinos in JSNS? experiment

1y A<H+ " .¢¢ Sterile neutrino search (IBD)

Proton o Z 24m 12C(V,,e-)""Ngs
Beam Vi
g
T b= @Ye—os Y, from u” - = = = (Intrinsic Bkg.)

Neutrino flux
- Due to no 11 production measurements with 3GeV p + Hg so far,

-> Flux of v,, from u* v, from 4~ have ~a few tens % uncertainties (at present)
(due to difference of a few MC models)

14



CNgs for the Neutrino Flux Measurement

Sterile neutrino search (IBD)

prompt
2C(v,,e-)"*Ngs POV, 1 Ny
e
/ delayed
Ngs =2 C+v,

12

Total number of ve (=M+ /p) Total number of v, (=% /p)

Observed 5 08 =0-483 stat)
Event rate . z b +-0.117(stat. — Stat. Error
=07 4o
\ (I) P 0 T /Cross Section I +-0.123 (Syst.) —— Stat. + Syst. Error
£ 06f
. e : T~
NCN . - EO-NC 0-5¢ 0.344 (FLUKA)
g- . 2 '\ X ; |
T |
Selection Number of Carbons  ,
» 2.2x1022 POT (2021+2022) Efficiency 02; N
*¢=5.88+-0.21% “F | I
. F 0.268 (G t GSP-BERT
« Cross section (LSND+KARMEN) = (9.1 +- 0.7) X 1042 cm? 0.1F 268 (Geant4 Q )

e Number of C = (4.68 +- 0.94) x 1029 (<- Fiducial error 20%) b
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Expected number of:signal IBD events

O We can use in-situ CNgs observed number of events to predict the
number of IBD signal with a following equation below.

O This gives ~760 IBD events (
numubar to nuebar with eff. (syst.

Eff CNgs:

5.9+-0.2%, Eff_IBD:

2022 only) with 100% transition from
uncertainty is being estimated)

~13.3% (PSD:~82.6%,LLK:~69.1%)

O Also, this method provides certain amount of cancelation for the
systematic uncertainties for the prediction.

Current uncertainty is dominated from CNgs stat.

Even nue (CNgs) is oscillated, this estimation gives the lowest limit of #
of IBD. (also our CNgs measurement is good consistency with FLUKA model).

CNgs IBD/Sterile

7 ﬁe++%+-

v

7|

Nip

NCNgs

= Njpp =

error. ~30%.

neutrino flux X o;5, X Number of Target (H) x Effjpp  terilsjoscilation

neutrino flux X 6¢y,, X Number of Target (C) x Effcy,,

rRedtrre-ftX X oy, X (Fiductat-Yolame-x-density x H ratio) x Eff;zp

REUHHRO-FIIX X o X (

#Spill x beam power

POT

Signal(LSND
best fit)

V. from p-

X
Fetueiat-votume-x-density X C ratio) X Effcy,s

 neutron accidental

1.3 x 10® x 0.75MW

0.8 x 1022

1.3+04

0.7 0.3

0.6 £0.2

0.9 = 0.01 |

CNgs



Neutrinos in JSNS? experiment - 7, 1t~ channel

i \' . .
T AS “__ & Sterile neutrino search (IBD)
g - N
Proton e \e/ 24m 12C(Ve,e-)12Ngs
Beam Hg

17

3GeV proton beam hits mercury target
-> T — [ channel; (Due to High-Z material (Hg target))
-> Double Suppression of m~ /m™", ™ /u™ ; ~10-3 level. (Similar number of scale with expected Vg)

-> Due to Insufficient information of the p + Hg -> 1 Observed events| Expectation events
large uncertainty (~50%) makes the sensitivity worse.
Total 2 2.3 +- 0.4
-> (it directly affects to p-value-
V, from pu” 0.6 +-0.3
-> Other ex-situ measurements ; measure the rates of p + Hg -> 1 0.08 . 0.0
-> aims to reduce neutrino flux uncertainty to ~10%. CNgs se T
-> significantly better sensitivity is assumed. Neutrons 0.6 +- 0.2 (stat) +-
0.02 (syst)
Accidental 1.0 +- 0.01




Results in signal region (w/ PSD and LLK)

e Observation vs prediction (Bkg. only) (signal region)

-> Good consistency for all cases

LSND V_e excess

cases observation prediction ( i
scaled by POT, Ntarget, €ff) 2022 Physics run
w//cr PSD w//o LLK 1079 1063.0+£25.7 = 1.1 +- 0.5 events (0.8x102 POT)
w/o PSD w/ LLK 304 315.8+8.0 - : '
w/ PSD w/o LLK 10 11.240.7 90% C.L. exclusion limit derived from
w/ PSD w/ LLK | 2 2.3+0.4 162 the observation (black line).
10 E 1 MDD
Bkg. Components § - AN \\s\\i\\\i\\\\\ N
(Intrinsic) |y, from y~ 0.6 +- 0.3 = | ' §s§\i\:\:§§§§§s§>§\\ \
CNgs 0.08 +- 0.02 NE 1oL | \\\\\\\\\\\\\
Neutron 0.6 +- 0.2 - = § \\\i\\ it
3 - : \\\ N \ \ \\\\\\§\ \\
. 6 ___ _1Accidental 1.0 +- 0.01 - N Mg
! °2D LLK ratio ; i - \i\\\\\ AN \\i\\\ \
L4 : ] —10.18
- 4—dlstrlbutlon s TS
5%‘:" 2:_ —10.14 E
B AL e
Obs (dOtS) 0.08 10 ; —— JSNS?90% C.L. exclusion
VS Bkg Pred :: E E LSND 90% C.L.
(pixels) 10—2_ | [ llT_‘ISINngglylaC‘lLll Ll | 1 | IIIIIi | | 1 1 1111
S N A 107 107 102 10~ 1

signal

accidental si n22 B



IBD selection criteria

and the efficiencies/uncertainties

Requirement

Relative Efficiency (%)

~Prompt Candidate—
20 < E, <60 MeV
2 E JATbeam—p £ 10 S
PSD

—Delayed Candidate-
7T < Fq <12 MeV
Beam neutron rejection

—IBD paired Candidate—
ﬁTp_d < 100 5
AVTX,_ 4 <60 cm
Background rejection likelihood

—Muon and Michel electron rejections—
Muon rejection
Michel electron rejections (veto layer)
Michel electron rejections (baseline)
Chimney passing muon rejections

100.0
46.51+0.5
87.2+9.1

75.340.9
94.1£0.1

96.673:5
83.4+10.0
70.5+1.5

92.8+0.5
97.0+0.03
86.1+1.4

98.7+0.1

For 2022 physics run,
these efficiencies are used

Cumulative total efficiency

[2.472]
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J S NSZ " - The second phase of JSNS?
(J-PARC Sterile Neutrino Search at J-PARC Spallation Neutron Source)

Far detector

‘ LR UL
) - e
;
1 ) {

: searching for neutrino oscillations (v, — v,) with 24 m & 48 m baseline

- Far detector

- 32 tonnes of Gd-loaded liquid scintillator (Gd-LS)

- 131 tonnes of Gd-unloaded liquid scintillator (pure LS)

- 172 PMTs in the gamma catcher region & 48 PMTs in the veto region

—

Detector design

-----------------------------------------------------------------

Cable through
f1
)/ ange

Hg target for neutron |_
and neutrino sources

Acrylic vessel B 6m

(GdLS 32t)

3GeV pulsed
proton beam

Ny ..A. P

Detector at 48m from target
- |
@~




Realistic scenario for Expected sensitivity of JSNS2-ll (Near+Far)
@ Based on the results of 2022 Physics run (0.8x10%2 POT, 12.3m? fiducial volume)

-> Keep the same Bkg rates
-> with possible updates :

-> 1MW, 8 Years (3.04x102 POT) for JSNS?-Il (Near only)
-> 10% uncertainty for Vyu from ,u+ (from CNgs) 4

CNgs measurement will be
improved with more statistics
14 times from the current result

@ Assumed uncertainty for V, from 11~ : 50% (left) vs 10% (right)

-F-I'DE: 5
N Fi=
. f%

A m?[eV¥
12
|

JSNS® 90%:C L (Near)
JENS® 90%%C.L (Far) :
C JSNS? 90%C L (Near+Far)
| [ LSND 90%C.L :
| I LSND 99%C.L

10'F

JSNS? 90%C.L (Near)
= ISNS® 90%C.L (Far)
C | = JSNS® 90%C.L (Near+Far)
T[] LSND 90%C.L
| I LSND 99%C.L

| L1 11111 |

10—2 | RN | | IIIIIIi

107* 103 102 10"




KDAR Neutrino
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KDAR neutrino measurement

KDAR (Kaon Decay-At-Rest)

%‘1.6-
O 1af \ KDAR neutrino
g 12} ‘
8 af
o
-
= 08
wr
~ 08
Q
© 04
02 u :
: [
1 Levoabonaaloonaliaaa bl N FEETE PR FRE mmm [HIAN |
0 0 50 100 150 200 250 300 350 400 450
1 10 100 150 200 250 300 350
E, (GeV)
Prompt Signal

E, =236 MeV* Y5ns
T2K,

JSNS2 Flux

« KDAR neutrino has known

mono-energy (235.5MeV)
= « Few cross-section

measurement below 1GeV so
r|||||| far.

5i
Energy (MeV)

Delayed Signal

« Detection by double
coincidence

- Prompt : muon and proton

- Delayed : electron from
muon decay
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KDAR neutrino measurement

« KDAR candidates : 621 events
 Dominant background source is pion DIF neutrinos.

Prompt Delayed
20-150 MeV 20-60 MeV
2x150ns At < 10ps

Beam centered windows

« True visible energy was estimated with Iterative
Bayes (D’ Agostini) unfolding.

Fiducial Volume:

R<1400mm

-1000mm < z < 500mm

AVertex< 300mm

- Provide better understanding of the lower energy interactic

E . [MeV]
40 20

<
B

8iTllllllll]Ilfl[lllllllllllllllll IIIIIIII

T T T
—l— Data (Stat. Error)

Data (Stat. + Syst. Error)

—I— Data

Best Fit Background

Counts /5sMeV
=3
w
wn

1 do
ch,,,SMCV

NuWro Prediction (v21), x* = 35.5 (16)

o
w

NuWro Prediction w/o FSI (v21), x: =53.3(16)

GiBUU Prediction (2021p1), x" =176.8 (16)

RMF+ACHILLES Prediction, x* = 58.1 (16)

o
¥}

E_, (missing energy)

e
—

|©

Reconstructed Energy [MeV]

Tl vis
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JSNS2 / JSNS2-1I Collaboration

( J-PARC Sterile Neutrino Search at J-PARC Spallation Neutron Source )

JSNS2 Collaboration meeting - Feb 2026 S

*

»*

KEK Soongsil Uni\_/ersit.y 52\?::;\; egfl;\lﬂe:gﬁir;]e:nLaboratory Sun Yat-sen University
JAEA Dongshin University University of Utah
J-PARC Seoyeong University °
Tsukuba University KyungHee University 4 C O u ntr 1 e S
Osaka University Gwangiju Institute of Science and Technology
Tohoku University Seoul National University of Science and Technology
Kitasato University Sungkyunkwan University

Kyoto Sangyo University Chonnam National University
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Comparison of MC model

Various MCs are studied

'Neutrino Source for Sterile Neutrino
S Searches”, T.Konno (Kitasato), NUFACT,
Daegu, Korea, 2019-Aug

FLUKA
« FLUKA (current default) | [ =i = [ o =
. . T/p 6.49 % 1071 4.02 x 1071
— Target simulation only | T S x 10T | 320 x 107
. v/p 3.44 x 1071 7.66 x 1071
=> Applled G4 rate ) v after 1pus | 2.52 x 10~ 143 % 1071
— v9.4p04 with QGSP_BERT YT/ e Y
T/p 5.41 x 1071 4.90 % 1071
. PH ITS i/ p 2.68 x 1071 3.90 x 10~
v/p 2.68 x 107! 0.34 x 10~
— Most precise geometry v after Ips | 197 x 1070 | 541 x 10~
— Different beam profile PHITS
=> O'}(:]_Bmm, Uy=08mm Irr'—?lr:'—:'rxfy T =T =
) ) 7 /p 6.93x10" 8.02x10
=> 1.3 ~ 1.7 times difference i/ 446107 2.76x10%
. . . v/p N/A N/A
is obtained as MC uncertainty [ fats N/A NA

Meutrino Source for

Sterile

16



CNgs Search




Motivation to measure >C(ve,e7)'?Ng 6.

» The number of u* can be estimated by CNgs

-> Normalization of IBD

CNgs

it et + B i

e 12C(Ve,e7)?Ngss.
-> reaction of v,

prompt
P04y, 12 N +8
12
Ng.s. 12 C + Ve T+ delayed

-> CNgs is useful for
understanding

the Total number of v, (=u™ /p)

IBD/sterile

Lifetime ~16ms
Max = 16.8MeV
Qval = 17.3MeV

- positron

IElectron neutrino|
> @0 —>

Carbon A positr;?\\
‘ A |

Anti-muon !

P \ 7 I

|Liquid scintillator

Q val

17 . 3 M ev electron

— Prompt signal
;\\
‘\

Delayec
. signal

Nitrogen (Ng.s.)

I Electron
neutrino

YU



<Event Selection> I I B e ONae T
_ Enel’gy 0_15;__..._ o elayl i
Prompt : 20<Ep<40MeV
Delayed : 10<Eq4<18MeV o
- Timing _ i
Prompt : 2<Toeam<10us o0sf-
- Prompt vs Delayed o
Timing : 1
0.2<ATp-d <12ms (2021)
<25ms (2022) 10”
Spatial correlation : 700 Prompt Timing 0 @ AVTXpd  — cngsmoy
AVTXp-d < 20cm 600%— (MC) B s« Background
- Muon/Michel e veto 400%
- Fiducial cut : 300{f s
R <140cm, [Z| < 100cm 200t S
) S e == N S ORI 1Y Y E




« 2021 & 2022 physics data
(2.2x10%% POT)

* Clear excess is seen

In the signal region

=> Observed : 79 gvents
=>Bkg:42.2+-438

=> CNgs signal :

36.8 +- 8.9 (stat.) +- 4.8 (syst.)

* p-value : 2.9 x 107-7

- (Observation

«s» Background

-----------------------------------

..................................




Variables of 12C(ve,e’)12N

 All distributions for
selected variables
seem to be
reasonable.

w

Number of events

Number of events

30

25}

Prompt E
301
2 53_ + Observation
5 [ cngs (me)
20}

B Background

|

30 35
E, (MeV)
Prompt Timing

Number of events

Number of events

1.s. Events

W
o
T

n
o

Delayed E

]
[=]
T

—
o
TTTTTT

—
o
T
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: 2022 data
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Interpretation to Number of 1/

Total number of v, (=™ /p)

Observed * 2-2)(51 ggz P%T21 y
. c€=588+-0.21%
Ever{:ate Cross Section + Cross section (LSND+KARMEN) = (9.1 +- 0.7) x 1042 ¢cm?
E ePOT l « Number of C = (4.68 +- 0.94) x 10%° (<- Fiducial error 20%)
g.s. ATTTr2 X S Total number of v, (=u™/p)=
E;:gg;ocr; Number of Carbons 0.483 +- 0.117 (stat.)+- 0.123 (syst.)
— 08¢ vs 0.344 (FLUKA), 0.268 (QGSP-BERT)
T \ ________ s |—satEror |
s —_ Stat. + Syst. Error * This u* /p can be directly used for
é ] Normalization of |BD signals_
Z2 f (already used in arXiv:2602.06274 [hep-ex])
0.5__ ........................................................................................................................................................................................................................................
- Prediction from FLUKA . +
0.4 :_x ...................................................................................................................................................... PY Th|S measured H /p from
S 7 ‘CNgs measurement’ is
O X 40% larger than FLUKA (assumed in TDR)
I -> Better results compared to the previous
f sensitivities by using FLUKA.
o D L _ * For cross section,

the combined value of LSND (Phys. Rev. C 64:065501 (2(3704I))
+KARMEN (Prog. Part. Nucl. Phys. 40, 183 (1998)) is used.



PSD applications for side-bands

AVTXp.q4 < 60Ccm

PSD Applications on

All side-bands Epl Edl Epu
(except SB#1 due to . N
a small statistics) w/oPSD |20 2 o ey

Xp 184.6+5.2 | Exp 106.3+2.7[EXp 711.7+16

=> Agreements looks OK
including tails.

=> OK for application to
signal region

Obs 6 Obs 2 Obs 5
w/ PSD Exp 3.3+0.2 |[Exp 5.140.3 |Exp 5.440.3

(Remained bkg :
accidental (gamma) dominant)

Neutron > 99% rejection

100

n like e like

PSD score

— ~ nlike e like nlike e like
= T - _ A— — _ A — S—— ‘
S —Obs. | T o, |  —obs
E 1+ » — FNexp. - ﬁ — FN exp. - — FN exp.
30 ; - ; . C
E S s :l’ et ACCI. exp. a0 — Acci. exp- ! 100{—-- - ACCi. exp. .
25E 50 . B '_‘:” . C )
E i Kl FN + acci. C % | FN + acci. a0 B Lo FN + acci.
C : : 30 : - i ¢ : : - i
= b : : : : : :
20 - i ; i : - :
: C > 1 i r .- 3 = : :
15:— er' . . . 3 20 . l .
E E 40—
10 | J- :] . : : 5 : ‘ C
E :,l %L 10 ‘ F
5 ey 20—
0 LY l H |
(): H Tl th S PR S g_ : I\\|J||||é||w-0i06|120-00 SID‘C)IO‘IJOIO‘DIISIDOO C H o | S 35
1000 0 1000 2000 ~5000 —4000 -3000 -2000 -1000 L Lo 4000 ~2000 0 2000 4000 6000
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PSD score PSD sc



LLK applications for side-bands

s 20“ .
Side-
BB E E E OO E O EOE DO TR é band 1
(]
I% °F . f 200 58 ; ; ; w 58 : : : § (Edu)
)/ o Signal Sample. . ... w J o NeutronSample | [ Acci Sample R R S
AR S — .| w 3 E g E | § |Side- | gignal | Side-
SN w  Fr g o K band 3 Region | band 4
I:.' 0: 120 é 2: ...................... E PSS RO SO ST P~ = 6~ = " o N T“T (Epl) é (Epu)
L ;:0 0 — 0 2 7 | .I..--.-. ..................
60 2 -2 ;'—3 i Side- |
| I wap ¥ . ° ' band 2 8
| o | 20 6 : . 2 I (EdI)
-8 I : I’l = I ‘ 0 | | Il | 1 & 5 .I - - I '
] B - - v LL4K“M—L(l]ul(:mh_m:‘ -4 = — =) o2 ']‘14]( ‘ II?KI s 0 g —6 = = S 12 20 60 100
LK = LEK e LLK,  -LLK i
| 680/0 eff. 260/0 remaine 160/0 remained Energy of IBD prompt candidate (MeV)

I
i
h------------------------------------

AVTXp.q < 60Ccm

Epl Edl Epu

Obs 191 Obs 91 Obs 703 . Observation vs Prediction(Bkg.)
EXp 184.645.2 | Exp 106.3+2.7 | EXp 711.7416 | (gide-band regions)

-> Good consistency for all cases

w/o LLK

Obs 49 Obs 25 Obs 240
w/ LLK
/ Exp 50+1.5 EXp 27.440.8 |Exp 214.6+4.8

36




	슬라이드 1:  Neutrino research in the JSNS2 and JSNS2-II experiment 
	슬라이드 2:  Indication of a sterile neutrino (Δm2 ~ 1eV2)
	슬라이드 3
	슬라이드 4
	슬라이드 5:  Same neutrino source (μDAR)
	슬라이드 6:  Data taking (from 2021)
	슬라이드 7:  Same neutrino target (H)
	슬라이드 8:  Same detection principle (IBD) 
	슬라이드 9:  1. Side-band study before real search (2022)
	슬라이드 10:  2. Pulse Shape Discrimination (PSD)
	슬라이드 11:  3. Backgrounds Control : Likelihood method
	슬라이드 12:  Results in signal region (w/ PSD)
	슬라이드 13:  Results in signal region (w/ PSD and LLK)
	슬라이드 14
	슬라이드 15:  CNgs for the Neutrino Flux Measurement 
	슬라이드 16
	슬라이드 17
	슬라이드 18:  Results in signal region (w/ PSD and LLK)
	슬라이드 19:  IBD selection criteria  and the efficiencies/uncertainties
	슬라이드 20: JSNS2-II
	슬라이드 21
	슬라이드 22: KDAR Neutrino
	슬라이드 23: KDAR neutrino measurement
	슬라이드 24: KDAR neutrino measurement
	슬라이드 25:  BACKUP
	슬라이드 26:  JSNS2 / JSNS2-II Collaboration
	슬라이드 27
	슬라이드 28
	슬라이드 29:  CNgs Search
	슬라이드 30:  Motivation to measure 12C(νe,e-)12Ng.s. 
	슬라이드 31:  Selection criteria of 12C(νe,e-)12Ng.s. 
	슬라이드 32:  Observed events of 12C(νe,e-)12Ng.s
	슬라이드 33:  Variables of 12C(νe,e-)12Ng.s. Events
	슬라이드 34:  Interpretation to Number of 뉴 하위 e 
	슬라이드 35:  PSD applications for side-bands
	슬라이드 36:  LLK applications for side-bands

