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JUNO Construction Timeline
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Not covered:
Non-oscillation (neutrino) physics

Other neutrino projects inAsia
AReactor SBL

ADayaBay & RENO

AJUNO

JUNOIn particular can determine
MO (~2030), and improve
knowledge ofza & — .
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% % Open questions in neutrin

2020~ precision measurement
focus on 3neutrino effects.

A We knowfairly well what the
mixing matrix looks like:
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= Open questions in ne

2020~ : precision measurement (" Octantdegeneracy )

focus on 3neutrino effects.
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A We know fairly well what the
mixing matrix looks like: (X o O
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PMT Support
Flame D
10-inch PMT
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- Short baseline physics: JSNS?

J. Park, https//zenodo.orq/record6681910|

ADINbased LS with Gd
ATaking physics data since 2021

Investigate LSND signalith
modern detector technologies &
neutrino interaction models
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0. 10 20

40 50 60
Energy (MeV)
6 2022/09/20



250

-3
3 E 3 [
= = 2 ot C : £ s g
3 10-4 = | No Systematics on the energy scale I
[ _E hay B
o = €200 : : : o PPt T OO ...
F 107 g i - KDAR Prompt visible energy
h c
H g | — T r '
w 150 _"“é'“"""“""'“""“""""""""‘""““""'““"'"""""""“'“"""“' s [ SR U S,
N
100 b o s Qe s s smsuna unonas Rusanms snsssiBavinenvavesasamspirananisnnsasveses SR 5 vossvahusennsinfpiseansrsdunvasansnsnsosivaadoosavsens
50 — easnnnnssirssnnninnnnrrrnsssiosnnsssadersrssisdernananannnrsrnisanrinnnnnnn
0 50 100 150 200 250 300 350 400 450 500 B
Energy (MeV) B

Seeessisseasuassesdettanatantessnnnisdorasesinnntnsssnctferananasnnnrarisasdeisassnssnasetnies

1 ill | | | I 1 | | | N | I | i | l | E B | | 11 1 |
0 20 40 60 80 100 120 140
Reconstruction Energy /MeV

Beam dump source ofnonoenergetic 236 MeV neutrinos
A Uniquesource for’ interactions; no integral over flux
A Fiducial test for neutrino generators in the 16PleV regime
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Inform

20

Number of events/100 MeV
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AAIll purewater data now included!

Am

AMeasurement ofa
consistent with accelerator experiments

AMass ordering discernible due to MSW
resonance between 2~ 20GeV

¢
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L. Wan, https://zenodo.orq/record/669476:l
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Gadoliniumloading

S8AOO DPOEI AOU OAA
enhance sensitivity to SN.
ASearch for diffuse SN B/G

ASN watch is now fully automatic

AEarly warningfrom
metal-burning stars

Gadolinium is used to capture 20 T
neutrons ejected by antineutrino 181 S 0.03% Gd
Interactions f ® 1Mo

BENNY ® 25Mo

ATag antineutrino events CP NO @ 15Mo (alternative)

AHadronic energy estimate by
neutron travel distance
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Near Detectors

295km

ANeutrinosat 0.6GeV using offixis beam
APrimary goal (now) isCRviolation in’ /™ appeaiance

AFlux Crosssection directly constrained byND2808
8 A OO aA&x@risive program of interaction measurementswhich
the margin is to small to contain.

AO7 OKOEEGT 6 AAAECOIT Ol AaghetisodNDi AAOOC
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Lower | Upper | Total

NO| 0.24 | 0.39 | 0.63
10| 0.15| 0.22| 0.37
Total| 0.39 | 0.61| 1.00

posterior probability

lo credible interval é <10°
20 credible interval E . E:‘q' 5 7:' . E
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— 250 3
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8CP , ,; T2K Run 110, 2022 Preiminary ;
Includes a new samplé with decayQ ., . LT
ATargetsp* events (higherd © O) F ) — 36 -
Results do not change much, but g e 2
lower octant is more viable. 04 045 05 055 06 065 07 075 08
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WAGASCYt BabyMINDIs already operating“\\”
AMeasure flux at 1.50A & comparéf to 1T with highl€O fraction
Major Accelerator upgrade of JPARC Main Ring

AEnablesfaster cyclingof magnets" More than double repetition rate
ALarger horn current (more rightsign neutrinos)
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B +  T2Kupgrades2(ND280)

PODemphasised” measurements incaseO Eq— wasreallysmall
Alt turned out to bereallylargen  O1  x deedAre RAD6 O

Replacementemphasiseaneasurements of inelastic and 2p2h neutrino
Interactionsto improve models

ALow track length thresholds 6FGD Muon angular acceptance
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T2K + N@A already mentioned.

— SK+T2K

—T2K

T2K analyses (beam) have
always been separate from SK
(natural v).

AJoint analysis currently in
development

Closer integration than
4T+C/ HI Trueﬁcp
& Shared interaction models Almproves MO descrimination (seen)

A Shared detector model AEliminates™Hi #1 E "Edegeneracy
. _ of (well-centred) narrow band beam
AUnified analysisiramework

— SK (+ND)
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ANew detector with approximatelyy the fiducial volume of SupeK
"".V/A'
‘VAJM > A More modern technology:
Ui b LT A SK PMTs ~30 years old

* A SK Electronics ~20 years old
v .‘. -\ ) A 3
e

A Multi-PMT units help
understand nearwall

_ reconstruction
B
4 A Better calibrations,
#  alignment,

2. OAAEI POOEO
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I—Iyp r-K Project Status

PMT production

5
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MOU S|gned May 2020 Approach and Peripheral
;- e tunnels, Summer 2022

Operation
starts 2027

MH Cavern Excavation

Tank
Construction
MH) i ORI 1,51
: Reached center of cavern, Water
Access tunnel complete June2022 filling

Feb 2022



