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1.Reactor Antineutrino Anomaly (RAA)

* Apparition in 2011 [PRD 83 (2011) 073006] after
reevalutation of neutrino fluxes (Huber [PRC 84 (2011)
0246171, Mueller [PRC 83 (2011) 054615])

* Could be explained by additionnal short-distance
oscillation to a sterile state
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* Experimental challenge of the last decade :
probe oscillations with L=10m
* Complementary constraints from SBL and VSBL
experiments
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2022 Physics case : indications for a sterile neutrino

— See Talk by Joachim Kopp <

2.Gallium anomaly
GALLEX, SAGE + BEST

3. Vp disappearance anomalies

Giunti et al, arXiv:2110.06820 LSND, MiniBooNE
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Key aspect : distance to reactor (L) Ami, ~2—10 ev? x (%)
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Very short baseline (VSBL) ~ Complementary Am? coverage — . Short baseline (SBL)
: -L~0(10 m) : : -L~0(1 km)

‘ -access to |arge Am? I‘.»"I l‘l""".‘ N - : - restricted to smaller Am?
Y% - restricted space available =l "-; arger detectors possible
: GAvE N s or background

Commercial reactors (LEU)

- lower power, lower stat : - high power, high stat
0 . compact core (9 = 0.5m) % . extended core (@ = few m)
t - pure 22U (irrelevant) t - mixed isotopes (irrelevant)
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i Antineutrino flux E

Detection i

Oscillation

Fission fragments of U, Pu Inverse B-decay:v_p — e*n i

1 ] - 2
:  undergo B-decays — v_ flux Py = 1— cos 6, sin®(2013) sin (M) Sl e

E : E 4El7€ \ i Y & - Cross-section E
E E H AmQ L Only reqUirEd HE n —— Detected spectrum E
: 5 . sin®(26),) sin® 2 forL~1km i | : ;

Survival probability

L L B L e I
---- Emitted spectrum

(arbitrary units)

; — 8 ¢ Oscillation peak (highest sensitivity)

e+e- annihilation, :
then n capture :

&

/
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/

1
Am3, ~2—10 eV? x (%)

i MeV)

. Useful energy range is E ~ 2-8 MeV
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* Flux predictions do not match measurements * Oscillations induce spectral distortions between baselines
+ Notably the « 5 MeV bump », first seen by Daya Bay, + Comparing data(L) to no-oscillation prediction depends on flux
RENO, Double Chooz models

+ Comparing data(L) to data(L’) is independent of flux models
STEREQ final measurement
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Antineutrino energy [MeV]

1 2 3 4 5 6 7
visible energy (MeV)

— Comparison of baselines gives | ° Differentdetectors

. * Different detector parts
model- independent results . Movable detector
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Short-haseline experiments

Short baseline (SBL) Commercial reactors (LEU)
-L~0(1 km) , . i -high power, high stat
- restricted to smaller Am w extended core (@ = few m)

. -larger detectors possible i i -mixed isotopes (irrelevant)
_ no reactor background g e e RN NN R RN NS EEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEREEED
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y % Daya Bay
Daya Bay and Ling Ao (II) NPPs
L=550m, 1600m
NIM A 685 (2012) 78-97 oL

AD8 AD3 Ling Ao-1I NPP

EH2 [ ¢ i
EH3 °* L2
AD6 _ 1y Ling Ao NPP
AD7% ADS

inner water shield

RPCs

outer water shield AD1 AD2

EH1

e DI
®m
Daya Bay NPP

B
WAy,

5
g
| Eegt Gd-loaded liquid
C i?; scintillator
88

B

concrete /

AD support stand

» 8identical detectors (4 NDs + 4 FDs)
* Each 20t of Gd-loaded liquid scintillator
* Energy resolution 8% @1MeV

IRENO

VAN Bz RENO

Hanbit NPP, Korea
L=300m, 1380m

Nucl.Phys.B 908
(2016) 94-115

* Identical ND and FD
* 16t Gd-loaded liquid scintillator
* Energy resolution 8% @1MeV

Far detectes:

J

< Double Chooz

Chooz-B NPP, France
L=400m, 1050m

‘ar detector

P

top outer-veto
alibration tent

' calibration

F9m| S 11i5m

baseline diagram net to scale

390 10" PMT

Chooz B2
Chooz Bl

78 8" PMT

e m
e e s I

* Identical ND and FD
* Gd-loaded liquid scintillator (GdT, 10m?)
* Energy resolution 7% @1MeV
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Analysis method
PRL 117 (2016) 151802
Method A.

* Look at difference between
FD (M) and ND (N")
X = Z(Nj - ij:iI)(V_l):‘j(N{ —wiNYy).
with w;(Am7,, sin? 264, sin®> 26,3)

* CL contour

i

Method B.

* Joint fit of ND and FD data
starting from flux predictions
(Huber-Mueller)

* Increased flux uncertainties

* (CLs contour

2022 Daya Bay results

Analysis results PRL 125 (2021) 071801
T T T T N D

10 T
—Daya Bay Excluded FC 90% C.L.

===:Daya Bay Sensitivity FC 90% C.L.
(median, 1z and 2a)

—— Daya Bay Excluded 90% CL s

===:Bugey-3 Excluded 90% C.L.

=== Daya Bay+Bugey-3 =
Excluded 90% CL

103 E T T TTTI T 11T T T TTTT0T

T T TTTTTH

E g% C.L. Allowed

" [JLSND

10° E — MiniBooNE (2018)
- © [ Dentler et al. (2018)

10 :_ [ Gariazzo et al. (2019) _"- =%

MINOS(+)

Fl = e Bk “DayaBay
102
u 2 102 | =
ZAm 31 C
10° 5 10 £ 99% C.L. (CL,) Excluded -
E 3 E = MINOS, MINOS+, Daya Bay and Bugey-3
I~ 7 4 ool v v v e el e
10° 102 10" ) 1 10°5% 107 107° 1072 107" 1
sinf20, , sin’20,, = 4U AU P
\ |U€4|2 == Sin20M/4
S VeI * Highest sensitivity in Am? = 102 - 10" eV?
nly = : od 0 ? ata  Combination with MINOS(+) excudes part of
nailyz r .
analyzedsota LSND and global fits at >99 % CL
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Analysis method Analysis results RENO-NEOS analysis

* RENO-NEOS signal has
low significance (1.70)

| PRL 125 (2020) 191801 o
* Useratio FD/ND AL AL B AL * Use NEOS as prediction for RENO
. 1= b o g
, Ni (OF/N — /Ny ot : : * Use RENO-ND as prediction for NEOS
= ulf terms .
A yf/ P — model independant analyses
{—] 1
. L LI B s B s B S S B N B B B B e B B S e T IO_I_ FTTTT T T TTTTI T 11T g
; 12—  =—am}=5d0%eV? = Am} =5x107 eV? T 1~ L RE‘NWNEOSPCWE | i
£ N — Ami] = Ix107 eV? Sin22914 =0.1 assumed i :Z |
£ 1 + __ = = RENO+NEOS FC 68% (allowed)
é B ] :Amz " RENO-NEOS RS 907
?é el —e—Data [ Uncertainty of 3v prediction ] i 3 i ( )
?3{)'87‘.\.‘.‘\H..M.H\.‘..MH|‘.‘.7 10 L % NEOS+DB RS 90% 70)
2 2 3 3 5 6 7 8 E == .
Prompt Energy (MeV) C RERO SR CL g [T RO s
| e RENO 95% C.L. expectation (+10) e anes e
10— ||||||||‘ Ll L) B T -
v g ! arXiv:2011.00896 £ | sin%(28,,) ~ 0.08
Future plans: . | e Besti ‘_':'f;-» Am2 =~ 2.4 e\?
* Only 2200/3400 days analyzed | Da,tlf a-gre(:l Wlthhnoj o rarBe . -
* 3 more years of data taking ! oscillation hypothesis S A— EE—
(p-value = 87%) in'20,
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Analysis method

* Joint fit of ND/FD datasets
* Free norm parameter in each bin — only

relative difference matters
* Analysis independent of shape anomaly

FD-I

1.2

1.0 T *H‘W

—--- no-sterile

— steril
o.gf b o
1.2
= |L=1050m
2(2 1.0 et o
= g r—+—— no-sterile
E — sterile
< 0.8 4 data
1.2
L =400m
1.0 .L““l“'“v—--t—t*""
——— no-sterile
— sterile
0.8 + data
2 3 4

6 7 8 9 10

Eyic / MeV

2011-13

AN

2015-16

“

Analysis results

EPJC 81 (2021) 775

100

IAm2| | eV?

10—2 -

Double Chooz | |
mmm this analysis
95% CL

Double Chooz
full data
(expected)
95% CL

Daya Bay
" 90% CL

RENO
"t 95% CL

. Cosmology
95% CL

Bugey 3
90% CL

. Neos
90% CL

102

10°

Inclusion of 2017
data is coming

* Data agree with no-oscillation hypothesis

(p-value = 25%)
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Short baseline reactor neutrino experiments have extended their study of sin’6 ., in 3-flavor model to

search for (sin6,,, Am? ) in 3+1 model

14!
Very large antineutrino samples (> 10¢), well-known detectors

Relative measurements are performed using Near and Far Detectors, in order to be independent from
flux predictions

They provide leading constraints for Am? , ranging from Am?_, to 0.1 eV?

RENO-NEOS observation has low significance (1.7c), needs confirmation

RENO still taking data, Daya Bay and Double Chooz in the process of analyzing their full dataset
— More to come soon !
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Very-short-baseline experiments

* see talk by
Jinyu Kim

........................................................................ s Verv short baseline (VSBL
Research reactors (HEU) P ':y|_~ 0(10 m) (V ) Commercial reactors (LEU)

PR el I e P

P T - Y -restricted space available, high : ¥

- pure 25U (irrelevant P . o - mixed isotopes (irrelevant :
p(.) background environnement L p()
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L~10m - vicinity of reactor core

* Design constraints

Limited space, limited floor load in .
the reactor building

— Constraints : size of detector, .
amount of shielding .

Electronics
—

Reactor
core

Example : PROSPECT 1

Example : STEREO -

* Large backgrounds

Cosmogenic : surface level — mild
overburden (max ~10 m.w.e.)
Ambient fast neutron flux

Noise from surrounding experiments

— Good S/B (~1) is challenging (HEU) !

T R T — et
ol =

in 70°position

Sl

Water channel
footprint

I Polyethylene

Boron-loaded rubber

* ResolutiononL/E Am? ~ E/L
+ Extended cores (LEU) : size ~3m
—o/Lupto 15%
* Small cores (HEU) : size ~0.5m
— o /L down to 3%

— resolution on E is important !

core

deteC

Example : DANSS > :E;/ Bl
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NEUTRINO 2022 The Solid experiment SoLio

JINST 16 (2021) P02025;
D.Gabinski's talk at Nufact21

i af
Virtual Seoul may 30 (Mon? - June 4 (Sap, 2022

Reactor BR2 Mol, Belgium Bi-Po background rejection

Unexpectedly high contamination of eLiF:ZnS
(2 orders of magnitude above IBD)

40-80 MW HEU reactor
Compact core @<50cm, h=90cm

”*U\Q . — BiPonator
1agy: =~/ (164ps . .
w8 1'% Machine Learning PSD method to separate a/n
i o V
%l yz‘;gb—y 107 n dataset (AmBe source)
(.3};1,1) @ a dataset (BiPo decay)

R 3

Segmented detector
L~6.3-8.9m

1078 &

L L L L | 1 L 1 L L L L L L L 1 L L
0 0.2 04 0.6 0.8 1
CNN Score (0: Neutrons and 1: Alphas here)

Normalized number of events

107

e 12.8k scintillator cubes (5cm)? with
SLiF:ZnS foils — double scintillation
* Pulse shape discrimination on LiF:ZnS
* 1.6t fiducial volume
* 12% resolution @1MeV
* Selection based on event topology

94 % « rejection for
80 % neutron efficiency

~90 v /day with S/B=1/3
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NEUTRINO 2022 S0lid results SoLio

Virtual Seoul may 30 (Won - June 4 (Sap, 2022 D.Gabinski's talk at Nufact21

Analysis status e = Solid Upgrade

Preliminary

* Currently working on
phase-I data (2 yrs of data)

* Analysis will be stat. limited

* Detector upgrade with improved MPPCs
* 40 % more light yield
* Better energy resolution

5 +Improved reconstruction of annihilation
) gammas — event topology
So]..‘ld Phase-T =l Phase-l : <LY>~93 "' Phase-ll A(] <LY> ~130
—— Sensitivity, 90% CL (raster scan) R : PA/MeV : \T PA/MeV
—— Sensitivity, 95% CL (raster scan) 2850 |- | il A X
= = 7| ; d £iY
01754 — EYaii Energy Scale SOLid 10_11072 P 1o sl : l_ J> ;’L ! \
Acceptance (Z) Pre"minary sin(2612) | 00| "' : H{
el | e == 200T : )‘r : \
f) 50 g
E 0:1257 9 30 90 : o 00 05 110 115 ’Ir))) : \&1\“ =
% 0.100 - LY [PA/MeV] 20 100 110 120 130 140 150 L;S[np‘,‘ "
First exclusion contour ; :
. ' * Phase-II detector taking data since late
0.050 A
. coming soon: 2020
0.000

Prompt Energy [MeV]

16/29



NEUTRINO 2022 The Neutrino-4 experiment PRD 104 (2021) 032003

and Astrophysics
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Reactor SM-3 Dimitrovgrad, Russia

164 163 161
165 167 162
166
176
168 168/a
175
S=522wm
169 170 174
171a 171 172 173

90 MW HEU reactor
Compact core 42x42x35cm
Highly enriched 2**°U fuel

antineutrino
detector

5m

Reactor
core

Movable segmented detector
L = 6.4 - 11.9m with 23 cm steps (24 positions)

9 3 4 5

<

FIG. 18. General scheme of an experimental setup. l—detector of reactor antineutrino, 2—internal active shielding, 3—external
active shielding (umbrella), 4—steel and lead passive shielding, 5—borated polyethylene passive shielding, 6—moveable platform,
7—feed screw, 8—step motor, 9—shielding against fast neutrons made of iron shot.

1m3 liquid scintillator + Gd 1335 FOOF =61, unky £1DoF = 15

Assumed flat 250 keV resolution g

About 300 v / day (S/B = 0.54) 2

Cosmic background dominates, but )

no strong L/E dependence — T, S A

L/E (m/MeV)
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Analysis method

* Relative measurement using ratio
to baseline-averaged spectrum
Ry" = (Ny + ANy )LE/K™' Y “(Ny + ANy )L
k

« Summation of R in L/E space
L/E, =4
12 - ; .
11_- I: .l' ” l/
10_ L ra ri ¢=
9 4 1"}’ 'l 1’ v
8- 'f Z==2  VE;=I
e
= === =
. B
— 4
54
4]
3.
2]
1]
0I'II'I'I'I'I'I'I
01 2 3 4 5 6 7 8
Es, MeV

Ame,, aV?

2022 Neutrino-4 results

Analysis results

10 . f i
e ——
o e
= —— |
6 | 1. e i = o i -
5 [ e e L
4| : |
3 !
3= T
i , g ;
2;——— F e e e e
- (Wilks thm)
o e | e [ e e
% o1 o0z 03 o4 5 06 07 08 09
sin’(20,.)
02 — Wilks
) ) A?=113
c ' — -
£ 02p Kol " Xoest fi )
e (Feldman-Cousins)
B 015
g
T L
:‘;;“ ol p-value = 0.75%i
e f ;
o C CL 2.67c
0,05_—
L [T IR L L L
0 2 4 6 8 10 12 14 1
sz

1

-
A
&

ave

N(L, E)/N{L,E)

PRD 104 (2021) 032003

1 = am’=7.2 eV’, sin’(20) = 0.36, resolution 250 keV, bin 125 keV
16+ O Observed, 24p, average (125, 250, 500 keV). First obs. + second cycle
16 Average 125,250, 500 keV

‘ AM'=7.3 eV, sin'(20) = 0.36 LiDoF 206147 (121)  GoF 0,24

Unity LDoF 3190019 (1.68)  GoF 003

1.4 -

1.2 4

1.04

0.8 %

06+
T T T 1

1.0 15 20 25

L/E

sinz(ZGM) ~ 0.36
Amz14 ~ 7.3 eV?

2.9a with Wilks thm
2.70 with F-C
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165

166

168

169

171a

163 161

167 162

176
168/a

175

170 174

171 172 173

New antineutrino
detector

antineutrino
detector

5m

Reactor
core

R.M. Samoilov, talk at Nucleus 2020

Current
10x5 cells, single-PMT readout

Upgrade

4 sub-detectors with 5x5 cells, double-PMT readout
* New scintillator — PSD capability, reduce correlated bkg
* More Gd — reduce accidental background

Installation 2022
Data taking 2023-24
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NEUTRINO 2022 The PROSPECT experiment
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High Flux Isotope Reactor
Oak Ridge, USA

85 MW HEU reactor core with 46%-

duty cycle Shielding

Electronics

Compact core @ 44cm, h=51cm

WATER BRICK NEUTRON SHIELD Reactor

core
BORATED POLYETHELYNE

Segmented detector
L=6.7-9.2m
* 4t liquid scintillator + °Li

I S LS I LS S e ST e
A rrrrri
1 9000000000600 0)
1 900000000000 0)
lﬂ 000000000000 0]

* INNER DETECTOR ARRAY gl‘

Fidud IG 0000000000000]1
volun v v 90000000000 0)

' * 2D array of segments for fiducialization
and bkgd suppression (no overburden)
. 500v/day,S/B=1.4

1§ 900000000000 0)
|gooaeoooeoeeegm

Pulse shape
discrimination

PR@gP/EC\‘\?

NIM A922 (2019) 287-309
https://prospect.yale.edu

PRD 103:032001 (2021)

0.30 PRGN -,

0.25

Energy [MeV]

5% resolution @ 1 MeV

010

(=

— E Resolution Model

0.08 —

.‘\..
: A, g
QP o \\
4 -
o -

0.04 L M*H-"'M-e,_\{__ i ZNa
L a T

0.02 —

M B I B R R
0.0 0.5 1.0 15 20 25 3.0
Reconstructed visible E (MeV)
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NEUTRINO 2022 PROSPECT results PRESPECK,

and Astrophysics

TIJ‘hmlSEOtﬂ May 30 (Mon? - .j:.ngusan 2022 PRD 103 2021) 032001
Analysis method Analysis results I
L e . 10l RENO-NEOS best fit _
* Group segments with similar baseline i +16 contour —
- | Segment with damaged PMT i \ iy
| | out of fiducial volume i Neutrino-4|best fit
= R i + 10 contour
% . NuII Osmllatlon ] RAA Oscillation %)
o 03f —Toy Ay? . —Toy Ay? = 1 =
> —Data Ay? —Data Ay? NEV N 7
0.25 ] g L ]
ok ] [ — FC Exclusion, 95% CL ]
4 s ] | — CL, Exclusion, 95% CL i
4 — : & oisf | Pvalue:57 %} P-value:1.50% | [ Sensitivity, 95% CL, 1o
LN A z - [ Sensitivity, 95% CL, 26 3
o ; ] [JSBL + Gallium Anomaly (RAA), 95% CL
. . o 1t 1 - | 1 1 1 T N T 1 1 1 1
* Take ratio to baseline-average 008 i e p— 1
° —— Data — IBe?' Ff‘l_ RAA — Op 54 T a e 820 3 A 8 8 10 1B 18 1820 sin?20
£ 2l 67.74m 1.8 95 0am Ay? Ay?
§ 1.5 o . . .
g Jr * Rejection of the RAA+Gallium best fit
‘g ! s D p-value = 1.5% (2.50)
[4))
£0% Future plans : * Neutrino-4 best fit + 10 contour within sensitivity,
2 1. Use single-PMT segments excluded at >95 % CL
12 3 456712 3 4 56 71 2 3 4 5 6 7 in ana|ysis (StatXZ)
FrometEneray eV * RENO-NEOS best fit at the edge of exclusion
2. PROSPECT-II upgrade (2023) 9
" _J contour
arXiv: 2107.03934, 2202.12343 91/29
- posters : P0355, P0357, P0558, P0106 —



NEUTRINO 2022 The STEREO experiment

and Astrophysics
Virtual Seoul may 30 (Mon? - June 4 (Sap, 2022

JINST 13 (2019) 07, P07009
www.stereo-experiment.org

Segmented detector
6 cells: L = 9.4 - 11.2 m with 37cm step

Réacteur Haut Flux (RHF)
ILL, Grenoble, France

Neutron efficiency measurement
Relative norm difference between cells ?

. I 0.82 e
* 1.6t lig. scintillator + Gd 58 MW HEU reactor g I |
Q L & ]
* Pulse shape discrimination Compact core @ 40cm, h=80cm & 078f el ¥
. _ . @ 0.76[4 A .
* 9% resolution @ 1 MeV Noise from nearby instruments § orabd 3
- About 380 v./day, S/B = 1.1 3 onf] e
RHF's core . . . 0.7 = Data ph3
STEREQ Finely tuned simulation 0_58? - he o
For each phase of data taking 0.66f
Target average e TF ]
(i)g T | T | %0-995 N ==Phase2 ‘“:n-\“a‘\‘ ]
< B ; - 5L ~Phase3 et ]
Egto2r &% T3 g Q v 09of
w o ; ; -
i Ill | I % | i CL‘EIBSE
! -t ' i 098
A\ ? -
.{\’a 5 C
0.8 |- ‘e\\«\\ - 0.975 E
'Q ' . L 0.9?__1000 -500 0 500
0 2 4 6

8
Reconstructed energy [MeV]

X position (mm)
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NEUTRINO 2022  STEREQ results
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Analysis method Analysis results: final results w/ full dataset! (107k neutrinos)
10!
* Look for relative distortions between cells CLs method
« Free params &, absorb model dependence
L , RENQ-NEOS best fit
M,; =M, (sm 2014, Amiy; a) = +16 contour |— g A D5
Neeits NEpins N RAA: Best fit
ce A, oM, )2 N
7= ( A “) + pull terms I
Oy oo
=1 i=1 L. <
<

- p— PRELIMINARY
= = _|__|_+ e %_,_ ..—'l—: STEREO:
o= S e B R e - [ Sensivity OLs 95% G.L.
g g Cellt ; i e ¥ Cell? s | — No sign of 10_1 = EXC|US.IOI’1 ?5% CL | |
SE G SRR T, . epe 10—2 10—1 1
5 Sk e o significant
b e L \‘:::.! G 35 Gl S WA, oS . . sin2(26 )
g £ Cell3 ‘:\‘\e( JE I i P osc"latlons ee
A —— T e T e ey o PR
% Fioe® g $+ e Strong rejection of the RAA allowed 95% CL space
Sgi - NP e e RAA best-fit point : p-value < 10 (>40)
- LCeI[ 5 . ; i e CeIIFi ; ; : ‘
A R A L * Neutrino-4 best fit and 10 contour within sensitivity

Reconstructed Energy [MeV]

Best-fit rejected at 3.10 (p-value ~ 1.5 10°)
* NEOS-RENO best-fit point excluded at 2.8c
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Kalininskaya NPP Dimitrovgrad, Russia

Energy scale determined
with B-spectrum of B |,

Movable detector (2 % systematics)
L =10 - 12m (3 positions : -
top, middle, bottom) S ook
 1m?3 plastic scintillator, Gd coating 5 son-
IZB(HIZC)

Resolution of 34%/VE 2000

han 2x / week - 1000
changed €€ 5000 v /day, 1.7% background i
* 3 GW reactor

Extended core (@~=h=3m)

+ Cluster Energy, MeV
Muon veto > 2 10°
e I
plates 3 500:_ - : * 128 data L% » "“Bdata
1 layer = 5 strips = 20 cm % r — 23 MC — Expo Fit
& r ¥
$ 400 .
_ 4em w !
. Y-Module _ ..  izp(y02 C)<——Two samplesiiag(ee well
| | ingrooves X-Module F A i + i
& Segmental 200F 12 | II :
.:r" 1 Gdloaded polystyrene- F ) T
i i ::]:e::r:mzr basad solid r Decay time = 28.9 ms
y I I : e Pla‘s‘,:ic 1005— Expected: 29.1 ms
§ 3 ayers fibers EHULIL IR ot I 1 1 it sl i} [P T | L0 I
. o SRIA 0cm = 1m? — < 4 6 8 10 12 14 16 10 20 30 40 50 60 70 80
ps RS : 2500 strips . =7 Cluster Energy, MeV Time from Muon Stop, ms
To PMT [R7600U+300) WLS fibers i;' -
s ~ . | Cu+Pb+CHB N. Skrobova, talk at Moriond-22
—

passive shielding
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Analysis method Analysis results Upgrade plan
* Ratio of spectra at # positions N (5M neutrinos - partial data set) * Larger detector (x1.7 fiducial vol)
% - Serve ottom/Top spectra ratio for ases RAA+GA d : - i 0 0
%0,7efcocfmbineg Enctitpre/c]-ic?ior?s traratiofor 2 ph 90%, 95%, 99% : Ak SRR * RESO|UtI0n 34 /0/\/E - 13 /()/\/E
s [ allowed regions | __ Yy A Neutrino-4 best fit —_ Sensitivity to higher Amz
2074__ \ é*beStflt = . > \ + 10 contour 04—t v v v v 1, BEST:
Sl _\i\ i 1oL - o e L L o %i“
0.72i‘+-H' {4 1 ]| ; | Sensibility limited by \:’16
: =t = e ~ ! i o B o
e *ﬁ%ﬁ T [ < resolutiononEandL j oty
0'7__ Ni \.‘ N i B -
: gg:toséiz?‘(:;g?ttiggsfull analysis with separate pha ;E] RENO L bESt ﬁi N; 6]
068 RAA+GA best point E * 10 contour < ;5
pww Lo 0l w0 0w e o e pweeTwadey 107 1= “
1 ? ? ! Pos?tron ene?gy, Me\/7 b 5 44
§ | Observed Mid/sqrt(Bottom Top) spectra ratio|(1 phase) ; L . 34 [CJDANSS sensitivity;
21404_—and predictionsq P) sp P DANSS (90% CL) 2. N N W . h 5] | :Ianlt\er\l;Sugg;g;’eCL ]
s I mm CL_exclusion [~ : 3 - exclusion
@402-— 53 — Sensitivity S : 1'&%‘3 == — ﬁ“;Neutrrino-A result
: H M j - ) o il o V01 62 U8 U 95 05 7 08 09, 1b
s [ in?26,. 001 02 03 04 05 06 07 08 09, L
bt et )
i e — . - w
L * Rejection of the RAA + Gallium =1 yr for the upgrade
[ without oscillations S 5 .
o] otk Lt i i s e Anomaly <2 yr of data taking for
e e e v b ey 0 | L . .
1 ? ’ ! Posistron ene?gy, Me\/7 beSt flt pomt eXlLIdEd at>>5c 5'6M events
»  RENO-NEOS best fit excluded at >30%CL -

— sensitivity to Neutrino-4 b.f. point
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* The experimental challenge has been met by the community to investigate L = 10m oscillations !

* Segmented or movable detectors allows for relative measurements — results independent of flux
models

* Reactor Antineutrino Anomaly parameter space excluded at 95 % CL up to Am? = 5 eV?, and 5-10 eV?
region within PROSPECT-II sensitivity

* Neutrino-4 signal at Am*=7.3 eV?, sin“20 = 0.36 currently excluded by PROSPECT (>95%CL) and STEREO
(>3a0). Neutrino-4, PROSPECT and DANSS upgrades will provide further insight by =2025

* RENO-NEOS combined analysis in tension with other experiments, but statistical significance is low (1.7 o)
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Global picture and perspectives

Experiment Solid Neutrino-4 PROSPECT  STEREO  DANSS NEOS — see talk by Jinyu Kim <
Power [MW] 40-80 an 85 58 3000 2800
Core type compact compact compact compact large large
Asset Baseline [m)] 6.3-8.0 6.4-11.9 6.7-0.2 9.4-11.2 10-12 23.7
L i Baseline comparison segmentation segmentation, movable segmentation segmentation movable none (RENO)
Limitation Scintillator mass/volume 1.6t 1m3 ~ 3m3 4t 4.8t 1.6t Im® 1.7m" 1m?
d op/E at 1 MeV [%] 12 25 5 9 34 13 4.8
Upgra e Overburden [mwe] 8 3.5 0.5 15 50 20
5/B 1/3 0.54 ~2 1.4 4.3 1.1 58 =20
Analysis, Upgrade Analysis, Analysis, data,
data upgrade upgrade
Experiment Daya Bay RENO Double Chooz
Power [MW)] 6 > 2000 6 x 2800 2 x 4250 [ \
H i 2 Core type large large large
What IS (Eomlng ° ) ) Baseline [m] 550, 1600 300, 1380 400, 1050 PROSPECT DANSS
° Ana|y5|5 — 0Nn-going analySIS Baseline comparison ND vs FD ND vs FD ND vs FD ! !
Scintillator mass/volume 8 x 20t 2 x 16t 2 x 10m? Neutrino-4 uparades
of already taken data o /B ot 1 MoV [%] g < . . HPEJIEIEE:
* Data — More data taking Overburden [mwe] 250, 860 120, 450 120. 300 will adress their limitations
5/B 50 40, 18 20, 11
* Upgrade — A future upgrade ' , ' ,
Pg Pg Analysis Data Analysis - J

is planned
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Current situation

]_U C T T TT T ll TR,
M Reactor Rates ! 2
[ W Reactor Spectra E
| @ DB+Bugey-3

| ® Solar 7
10 - W KATRIN | ’z}g
|5 . 1 T P :r:‘: 75
- Ml Gallium L ZZ7 ‘/ 4
r 1 7 L
1 - .
L .”/// &
% 4
VSBL . .

=74

Am3, [eV?]

Y RENO-NEOS

Lo T* BEST .=

E 7
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,//’ SBL
10*2 ; T e 111111110
1073 1= 107!
sin%26,,

5’.. A
1 E ZZ, 2 2
E &7 —‘ < ‘::
2 - ~

K Neutrino-4 %, __.-i7

Am3, [eV?]

102:_ S
- | Solar
L W Gallium
| B KATRIN
| ®m LBL CPV

107 -

[ Future Reactor
- @ PROSPECT-II

| @ DANSS

B JUNO-TAO

1072 L

10-3 102 10!

Ahead of us

o — T

sin26,,

Snowmass 2021 white paper 2203.07214

4 " 11l
ISR L L1 Ll

Complementary constraints from SBL and VSBL
allow to probe a large range of Am?

KATRIN + Reactor constraints already cover most of
Gallium Anomaly parameters

Reactor Anomaly strength (- sinzeee) still depends
on flux modelling: not fully solved yet

High-Am? region of Reactor Anomaly will be covered
by KATRIN

Positive observations (BEST, Neutrino-4, RENO-NEOS)
in (strong) tension with other experiments, to be
confirmed in the next few years

28/29




NEUTRINO 2022

KK Internatienal Conference on Neulrino Physics and Astrop

Thank you'!



	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29

