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OUTLINE

Neutrino oscillations

Recent oscillation results
- Accelerators: T2K, NOVA

- IceCube
- Reactors: Daya Bay, RENO, Double Chooz

- Search for CP violation

d Future oscillation experiments

- JUNO
- DUNE
- HyperKamiokande

d Light sterile neutrinos

= current status: pro et contra
- coming results




v oscillations and mixing

Standard Model: neutrinos are particles

(Ve\ (v) U parameterization:

Lv J = UL three mixing angles

Vﬂ CP violating phase
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Main goals of oscillation experiments

neutrinos quarks

- CP violation in lepton sector 0.80.5 o2 1 02 u
Vuns ~ 04 0 6 J T] Vernm ~ {0.2 1 [l,ﬂl]
6 0.

Strength of CP violation in neutrino oscillations 0.40.6 0.7 o 001 1,

= |m(Ue1Uu2U*e2U*u1) = |m(Ue2Uu3U*e3U*u2) Quark sector Jgp = 3x10°

= €0s0,,5in0,,C05%0,35IN0,;,050,35IN0,35INJp

Lepton sector J.p ~ 0.02xSind-p

Normal hierarchy Inverted hierarchy
\Z Vv,

- Neutrino mass hierarchy (N | Ams,

- Sterile neutrinos



Current experiments



about 500 members

59 institutions
from 11 countries
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TZ K exp eriment Far neutrino detector

SuperKamiokande
Data taking since 2010
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T2K: appearance

By Summer 2017 Neutrino beam 14.7x10%2° POT
Antineutrino beam 7.6x10%° POT

Predicted events

Observed

CCQE 1-Ring e-like v-mode Y221 61.5 49.9 62.0

CCln 1-Ringe-likev-mode N 6.01 4.87 5.78

CCQE 1-Ringe-like v-mode |y M- 9.04 10.04 8.93 7

CCQE 1-Ring p-like v-mode  IPYSy A 267.4 267.7 268.2 240

CCQE 1-Ring p-like 7-mode Y% 62.9 63.1

neutrino e-like neutrino e-like + 1xt

antineutrino e-like

74 events 15 events

Number of events/125 MeV
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T2K: CP

M.Antonova, talk at ICPPA2017

T2K Run l-% Preliminary

.. N - Normal - 68CL
s Bestfit —— Normal - 90CL
PDG 2016 ----- Inverted - 68CL ing § /
— Inverted - 90CL 3 VA Normal - 68CL
. —— Normal - 90CL
® Bestfit ... Inverted - 68CL
—— Inverted - 90CL

dcp (Radians)

6cp (Radians)

T2K Runl-8 Preliminar

—Normal .

- Inverted

dcp (Radians)

- CP-conservation hypothesis (sind-p = 0 or m) outside 2o interval

-Confidence intervals, rad: [-2.49 —-1.23] (NH, 1o) [-2.98 - -.60] (IH, 20)
T2K data favour d.p ~-n/2 and normal hierarchy




T2K: future plan

T2K expected to accumulate 7.8x102 POT around 2021

Upgrade of near detectors to improve systematic uncertainties
18% (2011) —» 9% (2014) — 6% (2016) — goal 4% (2020)
Plan to increase the beam intensity up to 1 MW in 2021
Beam power up to 1.3 MW in ~2026
T2K-I11: proposed extension up to 2026 for 20x10%1 POT

3o sensitivity to CP violation for &-p ~ -m/2

-
Th

=

(&
=
o
®
o
=
[
-
©
=)
=

R

>

-

True 5..(°)

10



Neutrino beam from FNAL to Ash River
Baseline 810 km
Neutrino beam 14 mrad off-axis

Far detector : 14 kt fine-grained calorimeter
65% active mass
Near Detector: 0.3 kt fine-grained calorimeter

NOvVA detectors A NOVA cell
) To APD

Extruded PVC cells filled with
11M liters of scintillator
instrumented with
A-shifting fiber and APDs

* on-axis

Fel"m‘ilabi

wa 09stT

Far detector:
14-kton, fine-grained,
low-Z, highly-active
tracking calorimeter !

32-pixel APD e — 344,000 channels ;

Fiber pairs Near detector: /
from 32 cells At 6 0.3-kton version of 4 cht % Gt
2 : the same
— 20,000 channels

Taking data since Summer 2014
Study of v, —»v, and v —v, oscillations
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NOVA results

Vu d isappearance PRL 118 (2017)151802
473 +30 events expected w/o oscillations Neutrino mode 6.05x10° POT
78 events observed

—— Prediction NOVA 6.05x10% POT-equiv.

Normal Hierarchy, 90% CL
NOVA 6.06x10°° POT
T2K 2014
MINQOS 2014

[ ]1-osyst. range
5| ----- Max. mix. pred.
---.Backgrounds 1

—4— Data

(107 eV?)

2
32

1 — ;:"-—'
Am

Ratio to no
oscillations

—— NH lower octant

( ) E“ “r6.05:10% POT equiv. —— |H lower octant
PRL 118 (2017) 231801 B=a T~ -—-- NH upper octant - .
\C - upper octnt Maximal mixing

disfavored at 2.6 o

NOVA runs with
anti-vlLl beam since
February 2017

Ve appearance
events detected
8.2 background

Significance

-n/2 in T2K notation 12



IceCube .
J.Hignight, talk at CoOSSURF 2017

Track-like
NeutrInOS have the fII’St best fit 1 no osc. { data
maximum of disappearance
at about 25 GeV

1000

Number of Events

.'"
w
E 2
IceTop Sge
__— 81 Stations

224 oplical sensors = [ceCube Preliminary

0 1 ) 3
log (L. By [km/GeV])

Ratio to Best Fit

IceCube Array
86 strings including

8 DeepCore strings
5160 optical sensors

. L

MINOS+ BROCL

— — G0%CL

Super-K % T2K bestfit
e

DeepCore

8 strings-spacing optimized
for lower energies

480 optical sensors

Eiffel Tower
324m

21107 eVieh
II| 1 IIII 101

A my

Reactor constraint:
H_TEK Runl-7 preliminary 5in2208,3=0.085+0.05 A

03 035 04 045 05 055 06 065 0.7
sin” 8,




Reactor experiments

: Measurement of 0
Daya Bay, China s

/ - ¥ - ¥
cos” 6,,sin° 26,, sin’

= Ling AoI'NPP

2.9 GW,, Ling Ao Il NPP -
22.9GW,, Aroe—3mn de . . i .
LEEE un_lq'hmd?_ Small-amplitude oscillation due
17.4 GW oscillation due to 6y, 0,5 integrated over E

Among the top 5 most powerful reactor complexes in the world,
6 cores produce 17.4 GW= power, 35 x 102 neutrinos per second

RENO, Korea |

detector :

8.5 GW ’ near ! 10
- Near Detector et ““ Far Detector -:_':l_l_f"[E'[:"tﬂj]_' Base]i‘lle (km)

r L=400m I L=1050m
10m? target & || 10m’ target
120m.w.e. = 1| 300m.w.e.

| i | | 2013~ | S | | April 2011 ~
, — 14

S— g

Chooz Reactors
4.27GW,, x 2 cores



0,; from reactors

* nGd 1230 days
« 217 days of full 6-AD data set Daya Bay
» 1013 days of 8-AD data sample
* Improved energy response model and energy calibration
* Reduced uncertainties in background events

.
5
X0
=
o
=
"
2o
=
£
=
w
i,

— Bestfit |} EH1  EH2 {§ EH3

4 i B
Prompt energy (MeV)

Dayva Bay
RENO
Dava Bay
D-CHOQZ
RENO
D-CHOOZ

sin20,; = 0.085 £ 0.05
0,5, =8.4 deg




Future LBL Projects

- Reactor experiment JUNO
- Accelerator LBL experiment DUNE
- HyperKamiokande and T2HK



Reactor experiment JUNO
China

L p - S -y |
Overburden ~ 700 m
%, A% 4 di M

A8

66 institutions

£ o il : > 500 collaborators
. LY
“. ‘ 1 h {‘/ Huizhou
) N ? :,‘,: et 3 . NPP
i SR "nirikort i i
@dngkbng Start data taking in 2020
Main target:

" Jaishan
; Y;mgjia\ng", 2 e
NPP

Measurement of
neutrino mass hierarchy

* 700 m deep underground
* 36 GW reactor power
* 53 km baseline -> oscillation

maximum 0,
* 20 kton LS detector
™ 30, energy resolution at 1MeV
* <1% energy scale uncertainty
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JUNO targets

Main goal: determination of
neutrino mass hierarchy

Normal Inverted

solar: 7.5x107 eVv?

atomospheric:

-3 2
2.4x107 eV
atomospheric:

2.4x107 ev?
solar: 7.5x107 ev?

Non oscillation
—— 6, oscillation

Normal hierarchy

Inverted hierarchy

Arbitrary unit

oo
-~

10 15 20 25 30
L/E (kn/MeV)

FRD 88, 013008(2013) Hierarchy

discrimination power

With info on ﬂmi "
from LBL expts

Statisticsonly 40

50

Realistic case 30

40

Oscillation Parameter Current accuracy
( global 16 ) ™"
2.3%

1.6%

Am%l
2 1 2 2

sin?(04;) ~4-6%

Dominant
experiment(s)
KamLAND
MINQOS, T2K

SNO

Supernova neutrino
+ Geoneutrinos

JUNO .
Solar neutrinos

Potentiality
0.59%
0.44%

0.67%




Detector JUNO Requirements:

- PMT coverage
75% of total surface

. ' I - W, ' 7. =
qulbra’rlon '1l "5EEE§ ‘l

”ﬂm"& AT« W IO

Central detector -y )
Acrylic sphere+ " ’g -
20kt Liquid Scin+ | \ _. ;
~17000 20" PMT+ [ R - i
~36000 3"' PMT | \\ ' /
% > - vor S
~2000 20" PMT B oz
..:A- ‘.w
< L8 o
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LBNF/DUNE Project

Groundbreaking ceremony at SURF - July 2017 Flagship FNAL project
30 countries
161 institutions

>1000 collaborators

Main goals: - discovery of CP violation in leptonic sector
- neutrino mass hierarchy at >5c level
- neutrino astronomy
- proton decay search E, =60-120 GeV
Beam power 1.2 -> 2.4 MW
e | QR @xis neutrino beam

MI-10 Point of Extraction

Near Detector Absorber Hall Target Hall Complex . E l 6 G V
ice Buildi Service Building (LBNF-20) Primary Beam V ~ e

S B
ervice Building Service Building

e W ey, | L=1300 km from FNAL to

SURF, S.Dakota

ROCK

Near Detector Hall i 1+1 1 1 1
= @ Sensitivity to CP violation
CP Violation Sensitivity CP Violation Sensitivity DUNE CDR
Durr:'i Is: IEi v Itv —— CDR Reference Desi Pl::E:: p sit '¥| —__ CDR Reference Design

Nol
300 kt-MW-yea ZWU k -MW-y

sinf2n, 1"‘2’5 Normal H|erarchy ..z n"s: Inverted H|erarchy

Sf\ /\ irawa\
\/ \/

1 1 1 1 1 1 1 1 Il 1 1 1 1 1 1 1
-1 -08-06-04-02 0 02 04 06 08 1 -1 -0.8-06-04-02 0 0.2 0.4 0.6 08 1
Bep/T B/n

and
Dual
phase
detectors

2021 — installation of 1st far detector
2024 — 2 modules operational
2026 — deliver neutrino beam




Single-phase LAr TPC

1t 10 kt module of DUNE - single-phase TPC
6m X 2.3 m anode and cathode planes 3.6 m spacing
Photon detectors — light guides + SiPMs embedded in APAs

J |nS|er talk a_t LLW|2017 R 128 nm LAr scintillation light

430 nm shifted light (in bar)
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LAr detectors at CERN Neutrino Platform

Anode OV

N P02 WA:LOS Collection field 5kV/cm

SESSEEENEEEEEEEEEEENEEEEE
1cm GAr Extraction field 2kV/cm

(DP demonstrator + ProtoDUNE DP)
_

Demonstrator: 3x1x1 m3 -5 tons B

ProtoDUNE DP:

PMTs (provide t,

6X6X6 M3 e W W T

300 tons active mass

rf_'x

b
M

il
It
I
il
L

Cosmic data taking Measurements with test beam in 2018
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HyperKamiokande

Included in the MEXT
Large Projects Roadmap
iIn August 2017

HyperK: 2 water tanks

-
-
>
R
-
-
=

-
TR e
-
-

-

| Main goals:
- Search for CP violation
- Proton decay

60 m(H)x74m(D)

Total volume 260 kt - 8o for dqp =-m/2
Fiducial volume 190 kt - 80% coverage of
~10xSuperK dcp parameter space with >3c

10 years of running:

PMT coverage 40% p—>nlet >10%y

40000 PMTs

12 countries

70 institutes

~300 members

Expected data taking start 2026

- Neutrino astrophysic

- Upgrade of JPARC to
1.3 MW beam power
- New/upgrade of near
neutrino detectors

.....

Normal mass hierarchy

[ SirP26,5=0.1
L SirP8,=0.5 C P

50
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Expected sensitivity to CP

2022

Significance for 6-p = - n/2

HK

: DUNE

(Based on DUNE CDR,

arxiv:1601.05471 Table 2.1,

“optimized” beam design)

2026 2030 2034 2038
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T2HKK

Second tank in Korea arXiv:1611.06118

Build second tank in Korea

Beam center

to enhance mass hierarchy
Kamioka

and 0 cp sensitivities ’A"A“ Neutrino and antineutrino
o 1000 — 1200 km baseline . \ spectra in TZHKK
o 1.39 — 3.0° off axis beam p

direction | cover 18t and 2" oscillation maximum

- Acp ~3times larger
in 2" maximum
- Sensitivity to MH

v >V, at 1100 km

cp A [ : P
8,,=90°, IH 1: ! 8,,=90°, IH
- 5,,=180°, IH - -~ 5.=180°, IH
5 05 I L -e- 85=270°% IH

E, (GeV)
25



Sterile neutrinos



LSND

® Beam Excess
PV, —V..€)n

2 pfe)n

anti-v, — anti-v,
87.9%22.4%6.0 events
Excess 3.80

1 1.2 1.4
L/E, (meters/MeV)

RMEN2 (90% CL)

— sin® (20) sin® (

1.27 L A
E

LSND (99% CL) 245 15 9
LSND (0% CL) 0.245 4 0.067 = 0.045 %




MiniBooNe

vV, Ve
anti-v, — anti-v,
L= 540 m Ev=0.2-3 GeV

Neutrino e Daa
[ v fromp
|:|‘~'Efl‘0r'l"l K* E|||||| v TTIT T T T TTTT T T TTTTT

v_ from K” :

LEND signal . !'Eg L i : [ Lsnooos oo
—* -|:| mﬁ'd ' I % [ LsND gges oL
| ;”.T ¥ o ---- KARMENZ 90% GL |
I other ; P - e
—— Total Background = B0
—o5%
—

Events / MeV

Antineutrino

= Data (stal err.) b - v T ICARUS 90%:
Qg R [ v from p™ r . )
LEND signal . from K"
 E— ¥y from K"
[ = misid
A — My
=1 dirt
[ other
—— Conslr. Syst. Error

: Neutrino;_""

A Y L
103 10%




GALLEX

T g NS

By

Gallium anomaly

*ICr (27.7 days) $TAr (35.4 days)

427 keV v (9.0%)

0,
132 keV v (09%),/ / 147 KeV v (B1.6%)

752keV v (8.5%) 813 keV v (9.8%)
811 keV v (90.2%)

320 keV y
*V/ (stable) ¥C (stable)

- GALLEX SAGE
m(Ga)=30t m(Ga)=13t

Intensity (Mci) 1.714 1.868 0.517 0.409
0.95+0.11{0.81 £ 0.11/0.95 + 0.12 0.79+0.10

58 = 008 0% = 008

SAGE Cr

= 0.87%0.05
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Reactor anomaly

anti-v, — anti-v,

=

H{Eﬂ';l; NE Fi ;I;n-rl_r\-ru

i?.:

=
-

2 active neutrino mixing with sin?26,,=0.06

M| H H H H H HE - |
. i iz
Cistance to Reactor im)

[y
%]

Preliminary S.Gariazzo et al
arXiv:1703.08860

—t

TR -
I 1 -

—— Other experiments

~—RENO Daya Bay

—m— Daya Bay

— Global average
] Experiments Unc. an d

| I:IM?delUluc.l N RENO

-
10°
Distance (m)

Data / Prediction




Sterile neutrino?

|U€4 =sin"0,,

|[IT-'1

.

=sin"6,,-cos”0,,-cos 0,,
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v, and anti-v, disappearance

Global fit of reactor and Gallium data

* | v, Disappearance (Giunti), 20 CL
SBL Reactor + Gallium Anomaly (LSN), 95% CL
SBL Reactor Anomaly (Kopp), 95% CL
All v, Disappearance Expts (Kopp), 95% CL
Gallium Anomaly (Kopp), 95% CL

arXiv:1512.02202

Am?2 ~ 2 eV?

sin220 ~ 0.1

32



Hunting for sterile neutrinos

Accelerator

MINOS
SBN at FNAL

Reactor (running or under construction)
Daya Bay, RENO, Double Chooz

DANSS

Neutrino-4

NEOS

STEREO

Solid
PROSPECT
NulLat

Neutrino sources

BEST
SOX

Atmospheric neutrinos

SuperKamiokande
IceCube

33



Sterile v’s: Daya Bay + MINOS + Bugey-3

I IIIIIII| I IIIIIIII | IIIIIII L LB RLL IIIIIII LILIBLBLILL
.
-~

» Daya Bay data - 90% C.L. Allowed
« Constrains AmZ,(mainly 10 to - CJLSND
1071 eV?2) and sin 20, 4 — MiniBooNE
— MiniBooNE (V mode)
* Bugey-3 data

 constrains ﬂm;‘f,_l (mainly 107 to
10 eV?) and sin® 26, ,

* MINOS data

« Constrains Amﬁlr (mainly 103 to
10% eV?) and sin® 0.,

1 IIIIIIII
L1 111IH

1 IIIIIII|
1 /11 J|||

* Combined all three 90% C.L. (CL.) Excluded

» Constrains Amj, and =" — NOMAD

. 2 290 ein2 .- KARMEN2
S1n ZQHE = Sin® 2674 - sin” O — MINOS and Daya Bay/Bugey-3

10—4 1 IIIIIII| 1 IIIIIIII 1 IIIIIIII 1 IIIIIII| 1 IIIIIIII |

10°  10° 10* 10° 107 107
. 2 _ 2
sin“20,, = 4IU_,FIU,,F

—




Sterile Vv’'s: A.Blake. talk at
Daya Bay + MINOS/MINOS* + Bugey-3  soomper 2017

Low-energy beam Medium-energy beam
Neutrino mode (10.6x10%0 POT) [l Neutrino mode (9.7x10%° POT)
£l Antineutrino mode (3.4x10%° POT)
1+ —JJl] Special beam configurations
i

1 IIIIIIII 1 IIIIIII| o rrrnt 1 IIIIIII| 1 IIIIIII| rrrn
90% C.L. Allowed
[JLsSND
— MiniBooNE

- MINOS
— MiniBooNE (v modg) " Daya Bay
Il Kopp et al. (2013) 5 Bugey-3
r- Ganazzo e
- et al. (2016)

S =
T TTTII
L 11111

Preliminary
MINOS+

Protons per week ( % 10"%)
Total Protons ( x 10%%)

5

21%51‘]4}:’0 20060916 :f;m,lri.’,rr_r 200906/2 1 200041108 :‘W.?/:) 327 Mf_t‘r‘fn‘(ﬂH 20150101 zmm{%an
- =
MINOS (2005-12) MINOS+ (2013-16)
5.8x1020 POT analysed so far

_I T T T | T T T T ||||||||||| |

- —§— MINOS, MINOS+ data Far Detector
= Frediction, no oscillations

—_— MINGS, MINOS+ combined fit

5.80 %107 POT v-mode MINOS+

10.71=10" POT v,-mode MINOS
3.38 107 POT ¥,-moda MINOS

- 90% C.L. (CL,) Exclu
102 L —NOMAD
--- KARMENZ2

== MINOS and Daya Bay/Bugey-3
— MINOS/MINOS+ and Dlaya Bay/Bugey-3

1{:}_d _ﬁl I”””I : IH”H' E— S 2I E— 1I -
10 1070 10% 10° 102 10
-7 - 2
sin’26,, = 4|U_,FIU |

AERETT R |/

MINOS+ Preliminary

Events / GeV

ey No evidence for 3+1
10 15 20 30 . . . .
Reconstructed v, Energy (GeV) sterile neutrino oscillations




Sterile v's: IceCube
PRL 117 (2016) 071801

Ev =320 GeV - 20 TeV

sterile neutrinos produce
distortions of vu + anti-vu
flux (energy and angle) in
the range

0.01 < AM? <10 eV?

- 1 year of data
- statistics limited

| —— IceCube 90% CL

90% CL sensitivity
(68% and 95%)

Kopp et al. (2013)
mmmm Collin et al. (2016)

102

Result compatible with no-sterile hypothesis




NEOS: reactor anti-v disappearance

PRL 118 (2017) 121802 Korea, Reactor 2.8 GW

Core: ©3.1 m h=3.8m

Detector 1t LS + Gd, 24 m from reactor core
SIN ~ 22

2

on
=

S

w
=2

W, '2 3 45 6 7 812
= T Neutfrino Energy [MaV]
—4— Data signal (ON-OFF) -
¥ —f Data background (OFF) &,

--—-- MC 3v (H-M-V)

— MC v (Daya Bay)

Events /day/100 keV

=

(b) —— NEOS/H-M-V ;
’ Systematic total " —_ .
= Excluded

—— NEOS 90% CL

— — Bugey-3 90% CL

=
o
T
=
£
Qg
§
a Daya Bay 90% CL_

(©) —— NEOS/Daya Bay
Systematic total

Data/Predicfion

—— (1.73 eV, 0.050)
- (232 V7 0.142)

No evidence for sterile neutrino with mass ~ 1 eV
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{0

{p =

1(10%)"- (3851)"

=

DANSS and

DANSS Preliminary
95%CL

Compilation of allowed regions
from arxiv:1512.02202

See talk C.Giunti for new regions

1 I ! ! |

-2 -1

A  ON - OFF, big detector
A ON - OFF, DANSS

Y 2/DOF 7.04/11

Goodness of fit 0.80

Neutrino-4 DANSS

L (m)

1

Neutrino-4

M.Danilov, talk at 52 Moriond EW 2017

x2=59 (NDF=30)
Prob.=0.003

}HM

AM2=2 3eV?, Sin*(20)=0.14

T . -
a = -

5 B 7
PositronEnergy, Mev

O Bugey3 O Bugey4 7 Rovno88 A Rovno9l
@ Neutrino-4 [> DANSS

Amu‘= 0.57eV", sin 20 = 0.119,

T am, = 25107V, sin’20, = 0.084,

L, (m)
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Source experiments

I [ BEST J.Phys.Conf.Ser. 798 (2017) 012113
= 3 MCi 51Cr source £ T S T N O SO

heating system

Two-zone 50t
liquid Ga metal target

Ultra-low radioactive background
» Spatial resolution: 12 cm @ 2 MeV
* Energy resolution: ~3,5% @ 2 MeV

144Ce-44Prv_source (100-150 kCi) i~ | i
= S - J cerspr:37PBg Y

R<4.25m (280 tons) '

i

Vertex resolution: 15cm ¥

Source WI” be prOd uced Energy resolution: 5%

- 10000 events/1.5y

at Mayak, Russia

Start data taking in 2018




Expected sensitivity
v, and anti-v, disappearance C.Giunti, Moriond EW-2017

source reactor

CeSOX shape (95% CL) veDis+f | i DANSS (1yr, 95% CL) veDis+p
CeSOX rate (95% CL) 1 1 MNeutrino—4 (1yr, 95% CL}
CeSO0X rate+shape (95% CL) H H PROSPECT phase 1 (3yr, 3a)
BEST (1q) H H PROSPECT phase 2 (3yr, 3a)
IsoDAR@KamLAND (5yr, 3a) SolLiD phase 1 (1yr, 85% CL)
IsoDAR@C-ADS (5yr, 3a) - H SoLiD phase 2 (3yr, 30)
KATRIN (90% CL) STEREQ (1yr, 95% CL)

AR
T
.

P N N W W
T IIIIIII
Crnl

1 0_1 1 1 1 11 111 I . - - ---....---?-."' 1 0_1 : : ! E— I
107 107 107° 1072
sm22t}ee si nzzﬁee

144(" Ty
nggﬁﬁgz(%af_usgﬁﬂfi::[naly[{%:mer@i]%upzjg%] DANSS (Kalinin, Russia) L ~ 10-12m [arXiv:1606.02896]

BEST (Baksan, Russia) 51Cr — 1, Neutrino-4 (RIAR, Russia) L ~ 6-11m [JETP 121 (2015) 578]
L ~ 5-12m [PRD 93 (2016) 073002] PROSPECT (ORNL, UsA) L ~ 7-12m [arXiv:1512.02202]

SolLid (SCK-CEN, Belgium) L ~ 5-8m [arXiv:1510.07835]
IsoDARGKamLAND (Kamioka, J _
aﬁ?_, T ainz 16m Ear;r::i;n_ggigg] STEREO (ILL, France) L ~ 8-12m [arXiv:1602.00568]

8y - ISO?AR@C"ADS (Guangdong, China) KATRIN (Karlsruhe, Germany) 3H — e [Drexlin@NOW?2016]
°Li — 7 L ~ 15m [JHEP 1601 (2016) 004]
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FNAL: SBN arXiv:1503.01520

Short baseline experiments: three LAr detectors

LAr Active Mass

CATLND

T&00, 6.6e4+20 POT (600m)
MicroBooNE, 1.32e+21 POT (470m)
LAr1-ND, 6.6e+20 POT (100m}
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SterileVv's: « +» and «-»

LSND/MinBooNe
Reactor anomaly + Daya Bay RENO flux measurements
Ga anomaly

MINOS Disappearence
MINOS/Daya Bay/Bugey combined result

IceCube
NEOS, DANSS, Neutrino-4

More results from
accelerator, reactor, source experiments coming soon
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Conclusion

Current LBL experiments T2K + NOVA
main goals: CP violation (3c), Mass Hierarchy, 0,,

Next generation experiments: discovery/measurement of CP
vioaltion, determination of Mass Hierarchy

JUNO (MH) under construction

DUNE (CP, MH) approved

HyperK and T2ZHK (CP) Included in roadmap

Light sterile neutrinos: crucial tests in experiments with
neutrinos from accelerators, reactors, atmosphere and
neutrino sources in progress




Thank you!



