Neutrino Experiments:

A journey from discovery to precision




Outline

Open questions
NOT duplicated here

Hyper-Kamiokande — dedicated talk at 10:00
(T. Tashiro)

KM3NeT — dedicated talk at 12:00 (F. Filippini)
Focus: the neutrino mass ordering (NMO) New-physics reach of JUNO / HK / DUNE —

11:00 (M. Dolan)
Astrophysical neutrinos — 11:30 (A. Suliga)

The experimental landscape

Pursue of NMO by JUNO (DYB is the precursor)

Summary and outlook
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What we still do NOT know

Neutrino mass remains the only laboratory evidence for physics beyond the Standard Model

® Mass Ordering ® |Leptonic CP Violation ® 0.; Octant & Precision
p tam IS Ocp# 0, 7? Above or below 45°?
, A A new CP source beyond the Sub-percent tests of the 3v
A e CKM phase. paradigm.
BIESET ©u l:mljg“"

Inverted hierarchy ~ Normal hierarchy

ve[@™d Vp[@™d vr[d

® Absolute Mass Scale ® Dirac or Majorana ® Sterile States, Unitarity, etc
Hierarchical or quasi- Is lepton number violated? Are the short-baseline

degenerate? OvBp can answer this. anomalies new states —
Oscillations only give Am?. or experimental issues?
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The Experimental Landscape

~45 experiments appeared across Neutrino 2026 and ICHEP 2026 (Disclaimer: | might be still missing some)

Physics objective Experiments presented in 2026

JUNO - T2K - NOVA - MINOS+ - Super-K - KM3NeT/ORCA -

Mass ordering & 3v precision IceCube/DeepCore - DUNE - Hyper-K

Leptonic CP violation T2K - NOVA - DUNE - Hyper-K (+ ESSnuSB and beyond-DUNE/HK concepts)

Sterile v & SBL anomalies MicroBooNE - SBND - ICARUS - JSNS? - DANSS - KATRIN (eV & keV scale)
Absolute mass scale KATRIN - Project 8 - PTOLEMY - cosmology (DESI, CMB)

Majorana nature — Ovf33 LEGEND-200/1000 - KamLAND-Zen - CUORE — CUPID - NEXT-100 - SNO+ - (PandaX- CDEX)

MicroBooNE - ND280/ND280++ - SBND - ANNIE - DUNE ND (ND-LAr, SAND) - nuSCOPE -

v-nucleus cross sections FASERv - SND@LHC - DsTau

CEvVNS & v electromagnetics COHERENT - LZ - PandaX - XENONNT - CONNIE - NEON - SATURNE

Astrophysical & supernova v IceCube - KM3NeT/ARCA - Pierre Auger - radio arrays - Super-K - JUNO - SNO+

The objective, especially the mass ordering, of the first row is where the rest of this talk lives.
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Why the Ordering is the Linchpin

- It is not just an isolated sign — it is the door/bottleneck to other programs

° Untangles the oscillation fit

The ordering, dcp and the 6,3 octant are correlated in the global fit. Fixing the sign sharpens
the other two immediately.

e Sets the Ovpp target

Inverted ordering has a floor in (mgg) that next generation multiton-scale detectors could
potentially cover. Normal ordering has no such floor — the experimental strategy would differ.

° Anchors cosmology & model building

Xm, = 0.059¢V (NO) vs = 0.10eV (I0). Cosmological surveys are now sensitive to exactly this
difference; leptogenesis models care too.
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Efforts Resolving the v Mass Ordering

Interference of Collective Constraining Total
Source / Principle Matter Effect N Mass or Effective
Solar&Atm Osc. Oscillation Mass

Super-K, Hyper-K,
Atmospheric v IceCube/DeepCore,

KM3NeT/ORCA
Beam T2K, NOvA,
W Hyper-K, DUNE
Reactor ve JUNO
Massive Detectors

S‘I‘Bpe";m’a with Good E

urstv Resolution
Interplay of Cosmo. Data,

Measurements KATRIN, Proj-8, OvBf
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Super-Kamiokande

Gifu Prefecture, Japan

~1,000 m (~3,300 ft)
under Mt. Ikeno

41.4 m (136 ft)

in height
(approx. height of
Statue of Liberty)

~50,000 tons of
ultra pure water

~13,000
photo-multiplier
tubes (PMTs)
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**Results of MO and é.p exceed sensitivity
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T2K = Tokai to Kamioka

________________________ N — -~

J-PARC ~ Target Beam
accelerator:

e N\
f/ Near detector
e - g 5

S
- |

L N.D_ZSQ.%%__
125 | |

Muon ' v

- - |
\ Decay volume  monitor, chsc) Far detector

-BabyminD  (Super-K)
| 1 e |
Om 118m 280m 295km

T2K Preliminary

MO Marg., wRC

B 1 Credible Interval
[ 26 Credible Interval |
[]30 Credible Interval

Sum

sin? Or3 < 0.5 sin? 023 > 0.5

NO (Am2, > 0) 0.271 0509 ((0.780)
10 (Am3, < 0) 0.061 0.159 0.220

Sum 0.332 C0.668) | 1.000

Weak preference for NO at 78% posterior probability

: . | — Increases to 81% when including Am?_, data in the

e AR 0 reactor constraint
Al - Bayes factor: 3.5/4.3 w/ and w/o Daya Bay input

Posterior Probability

Normalised 1
over both MO

'Bay'esién
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NOVA: FermiLab to Ash River in Minesota

Fermilab 810 km ~ Far Detector

Batavia, IL " AshRiver, MN

Neutrino Near
Beam Detector
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Combining Super-K with T2K (by T2K)

« Super-K: wide energy,
matter density and

O
° 7
I - T skeTK .
oF —T2K E Yo
. [« SK (+ND) ]
baseline coverage : —io |

e 20

414 m

« T2K: narrow band
beam, pure
particle/antiparticle -
reflecting NMO directly

035 040 045 0.50 055 060 065 070 075
sm@23

CP conservation is disfavoured with
a lower p-value of 3.7%

Near Detector

e 1.2 o exclusion of the |O

« No sin®(fy;) octant preference
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NOVA

The Synergy between T2K and NOVA

For details, see Nature 646, 818-824 (2025)

b
ofokai— Kamioka lllinois—Minnesota R [ ok
295 km 810 km T veried [
+ Data 20
0.6 GeV 1.8 GeV e o0
Water Cherenkov Tracking calorimeter g gL
. . . 3 o W S =-1/2
Magnetised tracker Tracking calorimeter & A -0
APl
30 —
~ NOvA
L [ [ | C_ . 1 |l L
80 100 120 60 80 100
v, candidates v, candidates
Inverted ordering
NOVA+T2K —— 2.48 507 1.4%
T2K —— 253 005 2.0%
NOvA —— 244 005 2.0%
LSl MINOS+ —— 2.45 *007 3.1%
— NOvA-only 1o '
IceCube —— 2.40 503 1.9%
SuperK+T2K —— 2.48 :006 2.4%
L SuperK e 2.48 *3% 36%
0 +=
2 Daya Bay nGd —— 2.571+0060 2.3%
. RENO nGd e 262 *011 4.4%
- _ Daya Bay nH 2.83 013 5.1%
- A slight preference to inverted ordering 24 26 28
lamZ,| (107 eV?)
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What if we combine all the data? (from NuFIT group and their Neutrino 2026 talk)

Preference for normal ordering depends strongly on which data are included; Note that, JUNO, even just the first 59 days, played
an important role.

| < SK-ATM means Super-K
After JUNO1st Global + SK-ATM 9.4 data plus the IC24 data
After JUNO1st Global, no SK-ATM - 4.6 < JUNOQO's first release
moves the combination to
Ay?*= 9.4, roughly 30
Pre JUNO1st Global + SK-ATM 5.9
] o Ap*=15%=1.20,4.6=2.10,
Pre JUNO1st Global, no SK-ATM 1.5 59%=2.40,94=3.1c.
None of this is a
0 ) 4 6 g 0 1B measurement yet.

Ay? preference for normal ordering

References: NUFIT 6.0, arXiv:2410.05380 - Esteban, Gonzalez-Garcia, Maltoni, Martinez-Soler, Pinheiro, Schwetz, "Lessons from the first JUNO results", JHEP 04 (2026) 089 [arXiv:2601.09791]
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Different Data Pull Different Ways

Global Am?3,
® T2K + Super-K T2K + NOVA disappearance ® DESI DR2 + CMB
Subtle g;iference Subtle g;(iference Prefers | Disfavours |
NORMAL ordering INVERTED ordering O = T L as s el
CP-conserving Jarlskog First joint fit, Nature 646 Complementary splittings; 2m, < 0.064 eV (95%),
excluded at 1.9-2.00 (2025); 1.4% on |Am?3,| JUNO now world-leading against a 0.10 eV 10 floor

s And the 0,; octant ambiguity managed to survives in every one of these analyses!

» The hints are not yet mutually consistent — which is why more channels matter,
and cleaner measurements naturally have advantages at this stage.

For Detailed References: NOvA & T2K Collaborations, Nature 646, 818 (2025) - DESIDR2 BAO + CMB, arXiv:2503.14744 - NuFIT 6.0

Wei Wang/E % SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 13



Known 013 Enables Neutrino Mass Hierarchy at Reactors

PI—,S_HjS =1 —j COS4 913 SiIl2 2912 SiI]2 Agli

v'Mass ordering reflected in the survival spec.

—isin2 2913(0082 810 sin? Asy - sin? ;o sin? Asy) Vv ndependent of CP phase, the octant ambiguity

Petcov&Piai, Phys. Lett. B533 (2002) 94-106
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X

16t, 120 NIWE Near Detector

- moved to underground
halls via access tunnel.
ors: transported between
halls via horizontal tunnels.

Near - Far

3
- <L>400m - <L> 1050m
' 400v/day I 50v/day <
4 120mwe 300mwe T 3 Far Detector
Chooz Reactors ¢ Target: 8.2t §

a s
Power: 8.5GW:j o S | Sept 2012 . : 16t, 450 MWE

..-_\ -

Experiment Value
nGd e 0.0851 £0.0024 2.8%
Daya Bay nH —— 0.0759 %% 6.5%
nGd+nH ot 0.0833 £0.0022  2.6%
DYB LA | far RENO nGd —— 0.0920 3% 6.5%
= Site (m) | Site (m}) | Site (m) nH — 0.082 +0013  15.9%
¥4 Daya Bay Near DYB | 363 [ 1347 | 1985 Double Chooz  nGd+nH+nC —_— 0.102 +0012  11.8%
Over'bur'fl_e..n: 98m 1A 857 481 1618 Reactor Average et 0.0839 +0.0021  2.5%
— LA I 1307 326 1613 NO 0.0892 70018 15.9%,

T2K + NOvA
10 0.1008 #5412 14.2%
0.06 007 008 009 010 0.1 0.12
SiIl2 2913
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diN fdE, [1/MeY]

4 More Challenges in Resolving NMO using Reactors

------- Non oscillation
—— 6, oscillation
— Normal hierarchy
—— Inverted hierarchy

» Energy resolution: ~3%/sqrt(E)

Arbitrary unit

» Energy scale uncertainty: <1% -
/‘;"O.‘Z:GUO” Sta
eage " Me-or 4,

» Statistics (the more the better)

» Reactor distribution: <~0.5km | —

20 25 30
L/E (km/MeV)

0 | g LeSOkm oo 5 o : _gM g 25
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Jiangmen Underground Neutrino Observatory (JUNO) @

% A medium-baseline detector JUNO, ~52.5km
*» A very short-baseline detector TAO, ~43m
» Primary Physics: Neutrino Mass Ordering

T RFERE

e N .
<o o I?’.‘""‘\"”

;Yangj_im\; Nmf‘ ~
®_JUNO AN 4 4
f N . ‘ &Lty
/ g 6-PWR cores 2 EPR cores

,’1"52.5 km'.  Taishan NPP 17-4 GWy, " 9.2 GW,,
/ v 2X4.6 GW,, e L :

/ \ 5

Yangjiang NPP ‘e TAO MR et =9 . x '
6X2.9GW, @'s‘“ PRIzl S A LA IZEIERS3AE
M«\ ﬂf’q" and lies exactly 53 kilometers from both the Taishan and Yangjiang nuclear power plants
69
1>
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The Conceptual Design of the JUNO Detector

Acrylic Sphere:
Inner Diameter (ID): 35.4 m
= | Top Tracker (TT) Thickness:12 cm
Cal. House + TT Stainless Steel (SS) Structure:
f—— ID: 40.1 m, Outer Diameter (OD): 41.1 m
"| _ |" 17612 20-inch PMTs, 25600 3-inch PMTs
C{[}ver ] : LS | Water pOOI:
Chimney | Acrylic Sphere ID: 43.5 m, Height: 44 m, Depth: 43.5 m
Water ' 2400 20-inch PMTs
— | SS Structure
| : o CD PMTs
[ 4 Tk ROOQOOOOOON - 1S &
g CE L 'r-,.‘t:iiijijﬁ:i:ijﬁ:ﬁ:ﬁ:ijf-?!! ' VETO PMTs AE 2 b? c?
WAL o B f oo T onnecting Bars f =\yet+z Ez
TN ) ORI i
(RN { n};*;*;;;f\._xfﬁ | Supporting Legs /
|u||‘ e '::::L:;'y\r"ﬂlm ,f
1z i X = Energy leakage & Photon N0|se
{ZRAN S Ei o S non-uniformity statistics (~background)
LA LA If 1 A LN — ll— 1
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A Comprehensive Calibration System

Automatic Calibration Unit (ACU)

o %,
AN i, ey
OQ\\C“A o< > : Seay /0‘7/{,,
. Q‘b\‘ &
OQ\‘//] (A, _,O‘/”oe
L
{ /4 ~
f\
\\\T>

Neutron F Gamma
source source

. JUNO detector

‘central axis
Guide Tube Calibration

System(GTCS)

I —
'E-:'“?v—ﬂ‘

B 7C7en7tr4al Ce}bl?* :
/F . Spool drive
J : Water Line
ACU L“‘*\.\Side cable

pulley

7

\y / |
\ /
\ / A
\ /
\ Q
source @ source
— = il

— ==

O Complementary for covering
entire energy range of
reactor neutrinos and full-
volume position coverage
inside JUNO central detector

&

Cable Loop System (CLS)

Side cable

Central cable

Source storage system

Remotely Operated
under-liquid-scintillator
Vehicles (ROV)

,,,,,
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Packing PMTs as Tight as Possible and Keep Them Safe

20” PMT (~18K)
MCP-PMT (~13K) .
Hamamatsu HQE (5K)

3”sPMT(~25K) N
HZC XP72B22 (Photonis) \X

T bt b edhdcddredhudedramgivedio
bbb A A L L8858 L A A Add

205

12x
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Views from Inside of the Central Detector

SPMT (3-inch)

Hamamatsu NNVT HZC
Quantity 5,000 15,012 25,600
Coverage 75% 3%

Reference Eur.Phys.J.C 82(2022) 12, 1168 NIM.A 1005 (2021) 165347
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Major Milestones of the JUNO Experiment

Project Approved
and Funded!

Civil Started

Civil
completed

Detector
Const. Started

NNVT PMTs
Delivered

2023-2024-2025

4

Detector
completing,
Filling starting

Summer
2025:
Data

Taking!
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The First Results from JUNO (Nov 2025 & Jun 2026)

, BON1618-2137 G 3LI00L/04 Theinternational journal of science /11 June 2026
PEWEC (RX) Journalgfecinice ILlgeR0n s : spodight
g chscovery

Chinese Physics C

High Energy and Nuclear Physics

Volume 50

Cover Story

\i"neutrino oscillations with
mproved precision

Now trending Proof of concept. Framework forlife 1
Isthe hypearound HowAfuse might IDstructures of i
peptide drugsbacked add up to success for protein lactices in’ i
up by the science? maths and physics mouse égg cells i

Cuminese Puysicat Sociery @ I0OP Publishing

First results using 59 days of data already First Neutrino Mass Ordering
published, Nov 2025 — Jun 2026 207 days of data @ v’26
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Data Taking

Yifang’s Slide @ v'26

e Data taking period for this analysis: 2025.08.30-2026.05.18

e Golden data are selected for physics analysis

physics

Power outage due to weather is one of the main causes of interruptions

calibration

commissioning
.maintenance
interruption

Time fraction per day (%)

100 1

80

60 1

40 A

20

DAQ time (Calendar): 264.76 days

Good physics data: 207.63 days
{Phys+Calib) / DAQ time = 90.00%
{GoodPhys+Calib) / (Phys+Calib) = 92.38%
GoodPhys / Phys = 91.96%

LUK

.~
f" = T
-’

il

-

Good physics
B Bad physics
B High Rn

Calibration

Test data

=== DAQ time (Calendar)

—— Good physics

&
o
Cumulated duration (days)

T
=
o
o

25

250

200

T
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Energy Non-linearity Yifang’s Slide @ V26

and Am-Be

* The non-linearity model for e* is

Preliminary
* Non-linearities of LS and 105 2wk $ JUNO Data
electronics are determined by o - g4 B
. . C > 10 b
gSaIIbr?étlon Sgurcezoat Eg]e Center: 0955_ V @DeteCtor ¢ Single gamma source E '-]3]‘1';"7
7 5 o . N: 2. 1%
Ge, */Cs, >*Mn, %K, **Co, Am-C, " center ° Bestiimedsl | w0

- o
o)
o

Cosmogenic 1°B

1§_++++ + + t “,_"""' 11 | —

Data / best fit  Scintillator nonlinearity

based on Geant4 and y-sources = # T
o'gg? """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 5 *w’* ++¢*;“+¢,L+¢ +",' ++¢ # LU
* The model is constrained by N S R S S RN AN N T S A RN I
cosmogenic isotopes, 1C(e*), Effective gamma energy [MeV] oo e constructed energy [MeV]
10C(e*), 12B(e), 5Li (e), ®B(e*), Z $ovopaa | 2 F $ JUNO Data
®He(e"), etc. in the whole volume g Oesic | 5 VE ;
* Using sPMTs to correct and 5w 2 el ‘ | """"
constrain LPMT instrumental o Cosmogenic 11C ;
non-linearity 10 = N\
10 - [ PP i
. o ; : - H
* Uncertamty<1£ R | | | Loy I [ Lo bl ol [T R
§ 1.05 | i | -; ]1]5; i | 1.1 || H" ]“ %
il il il L
;': ﬂ.“)ﬁf T % 0.95 E_ e | L 1 h '".1 J| [ 1 , Al
= 1 6 18 2 33 a2 0 05 1 1.5 225 3 3.5 4
Reconstructed energy [MeV] Reconstructed energy [MeV]
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Energy Resolution Model Yifang’s Slide @ v'26

® Energy resolution is particle type, energy and space dependent

® An analytical R-dependent resolution model for e* was built using Geant4 simulation and
data from calibration sources (a., 7)

® An energy response matrix was then used for e* spectrum fitting after adding 4C pile-up
to 5% events

9] — T T T T ] F—————— T [ T T [ T T T T,
I 137 g Preliminary —_— 7 ] ar Preliminary ---- Resolution at Center ] !
[ ] . 15.0
§ I 3 i 1 B 12.5 )
. 3F | o
S E I i 1 10.0
| 2 :
9L !
: 7.5
0 25 50 75 100 125

Visible energy [MeV]
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Reactor Neutrino Selection

Yifang’s Slide @ v'26

e Prompt and delayed coincidence in time, space with energy features

Criterion

Selection

PMT flasher
Fiducial volume
Prompt energy
Delayed energy
Coincidence time
Relative distance

Multiplicity cut

Water pool muon veto

CD muon veto

Applied

rp < 17.2m, Iz,l<15.5m
(0.7, 12) MeV

(2.0, 2.5) U (4.5, 5.5) MeV
(5, 1000) us

<l.5m

No other events > 0.7 MeV in the FV or (2.0, 6.0) MeV outside
the FV within 2 ms before and | ms after the delayed event

Veto if the delayed is within (0, 2) ms after NPE > 700 in WP
Veto if the delayed is within (0, 5) ms after NPE > 3 x 10* in CD
Veto if the delayed satisfies Ar < 4 m and Ar < 1.2 s after

Similar to the JUNO
“Nature” paper

JUNO Preliminary, June 2026

Prompt energy (MeV)

1 T T T T T T T T T

I [
nH delayed energy N 2
H delayed energy 10

10

energy

1
1
1
I
I
i
i
1
1
1
1
i
- " - !
i
i
1
I
I
I
i
1
I
1

3 A
Delayed energy (MeV)

— T=(2120x47)us
I Data

Spallation neutron veto  spallation neutrons with NPEg,, € (3000, 30000) and Tipnoy € OB L bbb
(20, 2000) ps 00 02 04 06 08 10
Muon track veto Veto if the delayed event: ;r.,ﬁ;: + {T’;’,‘f <1 — Time ‘intlerv‘al I(mS) S
Correlated discriminator log(LL.R.) >-1.26 - HHI | [ :
I i
e What is new in this analysis: PR R ¢ -
® ~10% more fiducial volume (R=16.5m=>»17.2m) [ 1
~ENO : 9| i ~ 200 |- Hy g sSpace
e ~60% reduction of Li bkg. 3 P
. . . . . K 55
e a factor of 50 reduction of accidental bkg. using likelihood cut . ; | "‘l"-
| I 1 [ 1 L1
e model independent estimate of the 214Bi bkg. 0.0 0.5 1.0 o515

Spatial separation (m)



Reactor Neutrino Event Rate versus Time  vifang's siide @ v26 7"

e Measured reactor neutrino event rate consistent with expectation
e Total live time is 207.2 days

JUNO Preliminary. June 2026 @
I I \ I

—— Expected IBD rate ¢ Data IBD rate
I I I

)
o

Full-power expected

W
o

Do
o
—e—i

v.candidate rate (day ')
(]
o

x2/n.d.f. = 40.1/37
10

| | | | | | [ |
2025-09  2025-10  2025-11 2025-12  2026-01  2026-02 2026-03  2026-04 2026-05

Date
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Measured Reactor Neutrino Spectrum

250

&
e 0

€L
o= gl

AR
°lE 1

% | &

2| @

= |~
0

-, JUNO Preliminary. June 2026 @

' W JUNO live time: 207.2 days
JUNO Data

x? /ndf=495.27/500
v, signal

© Non-oscillated 7,
9Li/*He
Geo-neutrinos
World reactors
21435 214 Py

Other backgrounds

e * * o — - ...0 - .
_._'.;{'.: .?273.:,_""":.1-""3':2:."" .it.a:sj1_________: ________
I'. . .. ... ‘ - ¢ ..g
_______________________ .+_ — — - _i__________"________
9 4 6 8 10 12

Prompt energy (MeV)

Fitting constrained
by the near detector
spectra from JUNO-

TAO and Daya Bay
(PRL130 16, 161802)

Consistent results from three independent analyses

Yifang’s Slide @ v'26

Antineutrinos (V,) Candidates Summary

DAQ live time (days) 207.2

Vv, candidates 8294

Selection Efficiencies (%) € Orel
Fiducial volume 87.12% 0.96%
PMT flasher rejection >999%  Negligible
U veto 93.67% 0.02%
Multiplicity cut 95.94% negligible
Prompt-delayed coinc. 95.50% 0.32%
Correlated discriminator 98.99% 0.15%

Total efficiency (€qor) 74.01% 1.02%

V. signal (cpd)
w/0 &t corrected 36.02 +£ 0.62
w/ &t corrected 48.67 + 1.08

Backgrounds (cpd) Pre-fit Best-fit
Li/*He 1.05 £ 0.27 1.41+£0.26
Geoneutrinos Free 2.12
World reactors 092 +0.09 092+ 0.09
214Bj-214pg 042 +0.31 0.57+0.34
BC(a, n)'%0 0.05 +£0.02 0.05 +0.02
Fast neutrons 0.02 +£0.02 0.02 +0.02
Double neutrons 0.10 £0.10 0.13 +0.10
Atmospheric neutrinos 0.09 +0.04 0.11 = 0.05
Accidentals 0.07 £ 0.01 0.07 £ 0.01
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New Results of Solar Oscillation Parameters yings sige @ v26 7"

-

=5 \ — /,

OCCC:CCC,.CC:CCZ:CCC:C r

85

Y JUNO 207.2 days _
15 SNO-

8.0F (2025) ]

' KamLAND )
_— JUNO 59.1 days (2013)
. T5F % +
S T
S 7.0f
e :
~N 6.5
g
B 6.0 ! !

| SK + SNO

(2024)
5.0 F
0.26 028 030 032 034 0360 5
sin? 0y, Ax?

Am%,, | 7.388+0.078 (1.60% =>1.06%)

sin20, | 0.3036+0.0064 (2.8%>2.1%)

Even though the statistical uncertainty is
dominant, systematic errors become important:

= 214Bj bkg. and detection eff. can be improved

sin’ 0, Precision (%) stat.+1 syst.
Stat-Only 1.2995 |
Power 0.1368 ||
Spent nuclear fuel 0.0415 |
Non-equilibrium 0.0631 |
Fission fraction 0.1059 [ |
Fission energy 0.0398 |
Detection efficiency 0.5755 [ ]
Matter density 0.0673 |
Detector response covariance 0.4081 [
Reactor spectrum 0.3961 [ |
Bkg rate 1.0781 _
Bkg shape 0.2081 -
AllSyst 16112
Total 2.0700 T ,|‘|H
0.0 0.5 1.0 1.5 2.0
An‘liI Precision (%) stat.+1 syst.
Stat-Only 0.8741 \
Power 0.0729 ||
Spent nuclear fuel 0.0261 1
Non-equilibrium 0.0384 | |
Fission fraction 0.1069 [ ]
Fission energy 0.0194 l
Detection efficiency 02775 [
Matter density 0.0125 |
Detector response covariance 0.1531 -
Reactor spectrum 0.2794 s
Bkg rate 0.3585 ]
Bkg shape 0.1043 -
AllSyst 0.6090 I
Total 1.0653 I\|||||| | I|Illl|\‘\|

000 025 050 075  1.00
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First Result of Am?;,

e Due to statistical fluctuations, JUNO only profiles of Am?;; h

Yifang’s Slide @ v'26

ave multiple minima

JUNO Preliminary,June 2026 @ —== DYB Constraint JUNO
20.0 — . ; — - ; —— A - : — : : T
1 1 \ 1
175} \ { \ !
] I 1 1
150 1 ] ] ]
] 1 | 1
o 1251 1l1; !I ‘\ l’
<>]' 10.0} \\‘ ,;' \‘\ l:’
75t \ I \ I
\ I Y 1
Y 1 v i
50T 1Y 1 Y I
A i Y '
2 \ / \ /
\\ /, Lo \\ ,/
00,3 25 26 91 22 20 18 TR I3 2.0 22 24 26 28 3.0
Am3, [10 % eV?] Amj, [10 * eV
o = ——Amj3, profile with DYB constraint
JUNO Preliminary. June 2026 @ :
. .. -=--Feldman-Cousins lo
The final minimum for each mass 14 . 14 .
. . . | ] o\ s o]
ordering is obtained by using the b Am3 = — 24827508 < 107 eV 12f Ami =2.50975 %57 x 107 eV
2 0 L 4
Am?3; constraint from the Daya Bay 10} [-1.05%, +1.00%] 10} [-1.00%, +1.08%]
result (PRL 130 16, 161802) 8t 8
<] 6F <] 6 -
Feldman-Cousins (FC) method is used ar 4t
to determine the 1o range of Am?;;: 2 e N ek O b . 2t
~1% precision achieved D60 285 250 245 —2.40 0
AmZ, [107% eV?]
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Adding Constraint from NuFit-LBL Yifang’s Slide @ v'26

Am?,, from reactor and accelerator neutrinos should align at the right mass ordering[1]
Adopt the NuFit-LBL results from [2]: normal mass ordering is favored at Ay? = 4.86

o —=+ DYB Constraint ~ —@®— JUNO w/ DYB constraint
JUNO Preliminary. June 2026 @‘) ==+ LBL Constraint  —&— JUNO w/ DYB|LBL constraints
BT T T T 4 VAR AR A —y———§g T ——————7—— 7
\
\
\
[ \
510 f N
\
\
> 505 1 \
\\
A
500 .
2
\\\ AXi0 - xO
~ J—
495 1 \ 1 :h"" -—‘7‘\5__‘, \ 1 R 1 \ | e T f. 1 |
—-2.710 =265 -2.60 -255 -—-250 =245 -240 -235 -2.30 2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70
Am3; [1073 eV?] Ami [1073 eV?]

[1] H. Nunokawa, S. Parke and R.Z. Funchal, Phys. Rev. D 72 (2005) 013009; V. F. Li et al., Phys. Rev. D 88, 013008 (2013)
[2] NuFIT 6.0 (JHEP 12 (2024) 216 [arXiv:2410.05380]), www.nu-fit.org and M. Maltoni private communication
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Neutrino Mass Ordering Significance Yifang’s Slide @ V26

e Frequentist approach using pseudo exp. to
convert Ax? to significance

Influence of &, considered (scanned)
Normal Ordering is favored at 2.30

JUNO Preliminary. June 2026 @a

Ax? Distributions: 17.2m FV + LBL & DYB AmZ, Pulls

0.10 ‘
—-— Data: Ay? = 4.855 : MO rejection: 2-sided / 1-sided
True NO - i NO: 0.7 6/ 0.0 6, p = 0.489
——- 5 2 10:2.30/2.10,p=0.0197
0.08! True 10 i
I

=
&
@ 0.06f
=
z
2
20.04}
=
S
=9

0.02¢

IJ
l.l
L
a.J-I.- "
0.0955 30 : 0 10 30

AX? = Xio it — XNo. fit

Posterior Prob.

Bayesian approach using Markov Chain Monte
Carlo(MCMC) method

Normal Ordering is favored with a Bayes factor
of 10.18 = 2In k= 4.64

= Consistent with the frequentist Ax?

JUNO Preliminary. June 2026 @/ w/ DYB and NuFit-LBL const.

I | | ] I ! | I /1 A1 | L I L | I

s MCMC IO s (MCMC NO

o
=

Bayes factor
k=P(NO)/P(1I0)=10.18
2lnk=4.64

Ju—
N

llllllllllllllllllllll

3

—
(o

| ] |/ 1 I Ll

2.5 24 77 24 25 2.6
AmZ, [1073 eV?] Am3, [1073 eV?]
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Looking Forward: No single experiment gets there alone

On a realistic timescale, the ordering could be and should be settled by a combination.

T2K
295 km - J-PARC - Super-K

NOvA
810 km - NuMI - Ash River

IceCube / DeepCore
Earth baseline - South Pole ice

KM3NeT / ORCA

Earth baseline - Mediterranean

JUNO

53 km - medium-baseline reactor

Hyper-Kamiokande
295 km - water Cherenkov

DUNE
1300 km - liquid argon TPC

Bl Data-taking (to date) mm Data-taking (scheduled)

PPC2026 (Sep 2026)

Joint T?K+NOVA fit (Nature 2025)
Upgraded ND2¢

80 online
r-\ Runs until the Hyper-K era
!

10-yr dataset analysed

JFuII 14-kt far detector 4.40 v appearance Joint fit with T2K
L) O -\ NuMi shutdown for LBNF

Ve appearance, 7.30 First CP-violation hint

‘First beam data

ommissioning + 15-yr reanalysis
Upgrade deployed (6 strings)
Upgrade construction begins

S -

IIceCube + DeepCore complete

Full ORCA115
First detection unit ORCAG physics data RCA42 (42 of 115 units)
* _ >
I

First results (Nature)
Construction begins 1Physi?s data-taking begins ~30 NMO (=6 yr data)

. ¢ . S
Data-taking begins
Tank & PMT installation
Project approved Cavernlexcavation complete

* s o + T >

Cryostat steel underground
Cavern excavation begins Excavation complete

* * *

kFirst neutrino beam

S -

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036

Construction / installation ¥ Milestone achieved 4 Milestone projected

Sources: JUNO Collab., Nature (2026) and arXiv:2511.14593 - NOVA & T2K Collabs., Nature 646, 818 (2025) - IceCube Collab. press release, Feb 2026 (six of seven planned Upgrade strings deployed)
KM3NeT Collab., ORCA-42 announcement, 8 Jul 2026 - Hyper-K: arXiv:2605.11580 and ICHEP 2026 - LBNF/DUNE project milestones (fnal.gov) and Fermilab news release, 7 May 2026

Wei Wang/E % SYSU

The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026
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Summary and Looking Forward

* The neutrino mass ordering is not yet measured

Global fits sit between roughly 20 and 3o for normal ordering, and the number depends on which
atmospheric sample is included. Some analyses don’t agree.

* Four independent technologies are converging
Medium-baseline reactor, accelerator long-baseline, atmospheric, and indirect probes.

* JUNO detector is a big success and has delivered first results

World-leading 8, and Am?,, from 59 days of data already; 207 days of data further improve
precision; an indication of normal mass ordering.

**» The first answer will come from a combination

A structural change for neutrino physics: the field is moving from single-experiment discovery to
global, multi-technology precision measurements.

Wei Wang/E % SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 36



Nuclear Power Plants and Reactor Neutrinos

O Neutron

@ Proton

@ Electron

<=, Anti-neutrino

Gamma

[dvi: S
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Reactor neutrinos take away ~5% fission energy.
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Wei Wang/E£ %4 SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026
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Reactor Antineutrino Anomaly (RAA)

1.2 T htfn:{/iffflifﬁf'fr/s\ppl/ﬁhﬁ?ea/‘/ierdle_sﬁgrﬁb&f/'qslﬂ aftr‘\/iﬁll'if hoZid ast |=Tl’|(|)|45 T TTTIT
Nuclear Fission - T. A. Mueller et al., PRC83, 054615 (2011) i I I
O neutron o '
@ . * P. Huber, Phys. Rev.C84, 024617 (2011) E 1 A 1 A 0 T A W
product * Daya Bay, PRL116(2016), PRL123(2019 3
o0 P ya Bay, (2016) (2019) 8 oo
neutron () m=pp> g:):b. e (@) neutron . RENO, PRL121(2018) E 0.8l—
80 & L
e Q@ i - NEOS, PRL118(2017) Sorl
* Double %oz, Nature Physics 16(2020) g 06 il
S ea 8 T HHIF ‘No oscillation
Cf o ,4 0.5 = With oscillations (3 active v's + 1 sterile v)
Ne = T Experiments ‘ | | | N
- . l/," 0-4””0""””, \||||m2||\|m|3|||\||||4|\||||||5|||||m6
(Fission yield is a function of the fissioning nuclide and the incident neutron energy) II’OS 10 10 10 10 10 10 10
Reactor To Detector Distance (m)

| | | | 1]

[
i ’&@c(ion Mc:)del 16 Uncertainty —
"""‘E'ﬁ'E'N'b wamemgenﬂ)_

—_ | NEOS 2016 (Modified AverageR=1) ! :
. = z e i ;
- =  Daya Bay 2016 i +
3 ?-) 5.4 — | Double ChoozIVAND i .
.; o : :
c - ©
o E ¥ ;
3 ; @, :
w O H
s 1.0 Iy
E t\u ﬁ—-:
‘('U' H
o
_ 0.9
10~ v T T T T T T T
€0 80 100 120 140
Fission induced by thermal N Fission induced by high
(fission spectrum) neutrons energy neutrons (14.7 MeV)

Visible Energy (MeV)

Wei Wang/E % SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 38



The “ab initio” (summation) Method

n m
S(Eg) = ZRizfijSij (Eg) fl — the branching fraction from isotope i decaying to the energy level j of daughter isotope
i=0 =0

Phys.Rev.Lett. 114, 012502 (2015)

"g o M . IO Nuclear Calculation
3 ) P Y . SR § Conversion, Hubaf R.— the equilibrium decay rate of isotope i
_; 74 i W B Conversion, Mueller P
[~ i - Nuclear Calc., Fallot
0 : . e ~ fye
2 R, = ZRP Y pi
LU: 0.1 .......................................................................................................................................... p:O
) :
e i v R — the fission rate of the parent isotope p

rECH P I T O I M 7 YU R VAN DGR SN S V(o VI M S S | T YN Y D (0 H 1 1 b
= e v Y, — the cumulative yield of isotope i
~s 1.4 © RENO B o A ——
§ "E: ¢ DoubleCHOOZ : : : b
S | e e o oo B e G P A e T Ty
S e s, o . The 5 MeV bump was predicted with a large |
w’ 09:_'4\‘,.......-.,..‘7 ........................... el Tl SR LI, e S : i . . . i
& 7EQ) Ratio to Huber Model | 771 luncertainty from summation calculation. |
0873 3 4 5 6 7 8
__________________________________________________ Antineutrino Eneray IMeV
| Additionally, the saw-tooth structures were also predicted in the summation spectrum. |
7 Vel WanglE B Sy gyTer ~nodt <Ues Bokniye Koty The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026
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Why JUNO-TAO?

O Unknown intrinsic fine structures could bias JUNO NMO sensitivi
JUNO'’s neutrino mass ordering (NMQO) TAQO’s energy res
measurement
12
10 P
§ B 8; it O
= ~>§ 6L  TAO O/E @ IMeV
e [ —— JUNO+TAO (2%)
4 === JUNO+TAO (3%)
------ JUNO+TAO (8.5%)
2K JUNO-only
Nominal
E, [MeV] 0, 10 ”
O No reliable theory/measurement to constrain Ve spectral shape uncertainty (%/20keV]
- a NEW DETECTOR, with better energy O JUNO: 6.5 years x 266 GWyy AR ™A I—
resolution than JUNO (3% @1MeV) «f 6f . spectral shape uncertainty
. Q .l —— Free () ]
O Taishan Nuclear Power Plant: 4.6 GW, a ! | | — 100%/20keV
. O 1 [ TONRR BT FO) [ ! ] 1 1 1 OO | |
basement lab (500m?, baseline 43.2 m, -9.6 m) 0.03 0.1 1 6 10

TAO exposure [years X 4.6 GWy,]

- Taishan Antineutrino Observatory, TAO
(CDR arXiv 2005.08745)

Chinese Physics C, 2025, 49(3)

Wei Wang/E£ %4 SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 40



JUNO-TAO Detector Design

6, @,

- Central detector (CD) OPEsupport Psarray (Dpudlpg e,
— p—— =2 - ‘ /””/ - ACU /

— 2.8t GdLS in an acrylic vessel (@ =
1.8m)

— 10 m? SiPM on a copper shell
— Tank filled with buffer LAB

— Automated Calibration Unit (ACU)
(from Daya Bay) and Cable Loop
System (CLS)

o 2 veto detectors

— 3 water Cerenkov detectors

- HDPE

 Water tank

A Overflow tank

- PMT
— GdLS and acrylic
— Copper shell with SiPM

- Buffer tank with LAB

- Melamine (thermal
insulation

1 ‘. \ \ \ “ \ ‘u. . ‘\'.(l
: 3 \ ) 3 K
! lg \ \ " ‘\

\
|
\

Lead and HDPE

— 4 layers of plastic scintillator (PS)
bars

5m

A
v

Wei Wang/E£ %4 SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 41



IBD Analysis: Observed IBD Signal Rate

 Observed IBD signal rate: ~2500/day, from reactor-on data
reactor-off data.

« S:B =6:1 w/o PSD (pulse shape discrimination),
— Really good for shallow overburden experiment

— could be improved in future

Selected IBD Candidates vs time (4h bins, livetime-corrected)

JUNO Pre:rliminary i i

2 200 i i E
% 150 e > L a1
5 ' Reactor off: ~419cpd | ¥ |
£ 100 - | i o5 A - :
; [! ! ! ~30 days :
Z 5l l ﬁ ; Reactor on: ~2900 cpd |
@ | 1 i >
o W}“"‘f | |
2026-I02-15 2026-Iﬂ3-01 2026-I03-15 20'26-‘04-01 2026-ID4-15

Time (Beijing, 4h bin center)

Wei Wang/E % SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 4?7



IBD Analysis: Reactor-off & SNF Neutrino

* Direct measurement of background

* Direct measurement of spent nuclear fuel (SNF) neutrino

— Background: date-driven estimation except for Li-9/He-8, can be further suppressed

— Remote reactor OFF makes SNF neutrino signal clearer

Counts / 0.2 MeV bin

8001

600

400

200+

TAO Reactor-off Data

—— Fast neutron
—— Double neutron
—— Li-9/He-8
—— Accidental coincidence
+SNF
— Sum
% Data (Reactor off, FV800)

JUNO-TAO Preliminary

Prompt E (MeV)

12

IBDy, events / 0.5 MeV

SNF neutrino observed by Double Chooz

40

20

=20

i

+ Data

Total prediction
1o syst. range

144Pr
106RH
Other isotopes

arXiV. 2510.04869

T

1 2 3

4 5 6

Visible Energy (MeV)

Wei Wang/E % SYSU

The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026
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IBD Analysis: Prompt Event Energy Spectrum

* Prediction: Huber-Mueller model (pPrc,
83:054615, 2011, PRC, 84:024617,2011) + Daya Bay

5000 -
correction (PRL 123(11):111801, 2019) + NON- ]
. . . . . 4000__
equillibrium correction, convoluted with TAO R JUNO-TAO Preliminary
detector response £ 30001
3 _
* Results: good data/prediction agreement, S 50001
sign of 5 MeV bump, small difference in high ]
. Signal and background spectra 1000
energy tait—— — 5
25000 Background scaled to 7 a a
] signal livetime 0 T I T T T I T T T I T T T T T f T i T T T
E ? ! ’ _cﬁlloz —I =TT
20000+ JUNO-TAO Preliminary v g' 1.05 3 }3g " } { F;:e:fcgon systematic uncertainty
- ] o 3 —— Prediction
%15000__ E_g éggg } Fo3 } ¢ Data / prediction
L% 10000_' 8 5 0_90 E T T T T T T T T T T Il T|Il| T T T T
- 53 1103 N
5000—3 %% 183:& } }# 1) }
| -2 10 R b
+ = 0.95 3
0 I I é I I I ‘Il- I I | é I | I é I I I 1IO I I I 12 8 E 0 90 E T | T T T | T }I li{I| Il I]ll | T T | T T
Erec [MeV] ' 2 4 6 8 10 12
Erec [MeV]
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IBD Analysis : Shape Uncertainty

102-

10143
100_

1071

Relative uncertainty [%]

1072

1 2 3 4 5 6 7 8
Reconstructed energy [MeV]

TAO Total
————— Statistics
Total systematics

Fiducial volume
Non-equilibrium

Energy scale
Nonlinearity
Backgrounds

Wei Wang/E % SYSU The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 45



e-/ p-Flavor “Feels” Mass Ordering Differently

Pr.—1r) =1- sin? Zng(msg 8,5 sin® Asy + sin? 85 sin? Asg) — cos® B3 sin® 26,5 sin? Ao

= 1 —28%2,¢%, — 4cl8%,c%, 5in? Ay + Zngcf3\/1 — 452,¢2, sin? Ay, €0s(2A5; + @)
« Both reactor

Am?2, + &)L
and long- Py, vy, =1— P — cos? f1 sin? 2055 Sin’ 2 et %)
baseline |
experiment 3
P 04510~ v, 1.5 GeV + 810 km 088 = —1 cosS = 0 cosB= 1
measure : 260— |IIII|IIII|II—II|IIII|IIII|II—— |IIII|IIII|II
_ ¥y 3 MeV + 10 km 2533_ = P 3B |
mass-squared _ B e E(3 i
sy < 0.1+ o === S | - 1= |
= I > 254 E R R |
splitting s | L T | e e | o+
« A natural T = 250 & S e
- . <0.05- R X - | T
question to ask: F e 2465 T HE A E
Is this - | g: E — sttocnoanat | HE ooz imit—>| _JF
. 7 E---l---l---l--- 2405 |||||||||||||:E||||||||||||||:E||||||||||||||
meaningful’ -2 0 2 “ 7005 010 015 005 010 015 005 010 0.15
CP in” 20 in?20 in” 20
Qian et al, PRD87(2013)3, 033005 S S St <P
e (Tﬁ fEPTﬂdzﬂf of Eﬂfgi‘fdﬂ}ﬁgﬂﬁﬂfﬂihdiﬁgencef Minakata et al PRD74(2006), 053008
5¢ﬂ:ef|::r ;T ;.néni.i lelsapp?a‘:rﬁ:a;ce m:asu]:"l:m:;is rﬁsgn:ctlilz Also See: Zhang&Ma, arXiv:1310.4443/

Mod. Phys. Lett. A29 (2014) 1450096
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The Evolution of Large Volume LS Detectors: 1956-2025

r—

8 x 20 tons 1000 t 20,000t

Wei Wang E£ %4 for DYB&JUNO The 19th PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 47



Water and LS Filling (i

Yifang’s Slide @ v'26 .

JUNO Liquid Level Display

e Water filling for cleaning the CD, testing the mechanical
structure, as well as the detector commissioning =)

® Replace water by LS at a rate of 7 t/h, 6 months/volume
e Optical transparency and radioactive background control:

28.0 1

— T
O DN O U B W N e

v Weighted average LS attenuation length > 20m E 08
v Weekly LAB/LS sampling: U/Th < 1x10-1¢ g/g by ICP-MS E =7
v 222Rn in fresh LS by OSIRIS+CD: <1 mBg/m3
v 14C ~(4-5)%x107 g/g measured by several methods
BT | | ' ! | IR : (s 45.0m COWater: 1425m WP Water: 43,51 m ’
- s} } EiH EI&HHE E{ }ﬁ | 2‘51) by ICI:-IVIS *FOC Sasom L DWater 142 WaterOut: 6.96 m¥h
= 200} ﬁIﬂ{ I H | = s *FOC¥Th
2 sl %I | & ** 1 > LSFilling completed on
.g? 15.0 Weighted average %10_1 u ] 8/2 2/2025
g . attenuation length = 20.6 m S I : > LSinthe CD: 23231.6 m3
2l I II 1 » Waterinthe pool: 41225.1 m?
2025‘ Feb MI&I‘ AJPI" M]ﬁ}’ Jllm J{ﬂ Ailg 10 IOIZI-llll{)l3-lll3I0I411I2l0lS-lll2I0Iﬁl-lllIUl?illIIOISIlIOI l
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Calibration
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e 1D (central axis): 137Cs, >*Mn, 49K, 8Ge,
60Co, Am-C, Am-Be, sensors, laser
® 2D (cable loop): Am-C, *8Ge, 137Cs 10

® 3D using cosmogenic backgrounds:

= Bi-Po214 from Rn decays, spallation 5
neutrons, other cosmogenic isotopes
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Reconstruction and Energy Correction Vifang’s Slide @ V26

e \ertex and energy are determined by maximum e Residual r-0-t dependence (~1%) further corrected
likelihood taking into account PMT response, geometry, by 214Po in the whole volume
optical properties, verified by calib. sources e Energy scale anchored at nH from 9Li+IBD
Other reconstruction methods give similar results e Final performance checked by IBD nHin r < 17.2m
e Time dependent variations corrected by Po214 in the e Residual spatial non-uniformity RMS ~0.2%
whole volume, check by n-H from IBD e Residual time dependent variation RMS ~0.3%
' . . ‘ . ' . PoIZl4 - Aftler C()Irrec?:ion . . . . . . . ‘
- ;:ipreliminary --z-- iloezall'14:0.932 MeV, RMS:().OSl%E 1 015
S o RMS = 0.05% e o IIDréI.irﬁirI\a'ry' o | | Bl
f . L S | £ 1.010} =1
%ZZZ5“M%%ﬁMJFHH*W"**WU'**E*EH*WHWT%}T'ﬂw%_f_}*}ﬁ*mf £ 1.005 :
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25T T T T T T T T T T T IIBD ?H-:Aftel; C(')nl-e(':tl?n' L S S ———— —— — 'c_d [ | J
205_ i IBDnH (r < 17.2m) E = 0.995 | &
e B e T T I T T o ses mean=2.223 MeV, RMS=0.330% o | 1
o_\:, 1.5;— : +0.5% band E e) 0.990 i I _
{ s o 3% R < | |
g OSF = . Fretd 1 = a i 4
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Light Yield and Energy Resolution

Yifang’s Slide @ v'26

e Lightyield at the detector center is ~1600 PE/MeV for ®8Ge and A Ix;{nd.f: .;és;sal
. . 3 ile-up Pro. 4.9 % E
~1785 PE/MeV for neutrons, in good agreement with MC 500, - 002
e Energy resolution for ®8Ge is ~¥3.5% @ 2x 0.511 MeV at the ) G ot e
) e 10" MYy
center, slightly worse than the expected 3.1% = et
= Better MC for C process, optical boundaries, 5 electrons, ... E e i
. . ) ) = 107?
= Possible improvements: ML to remove *C, more calibration,
better reconstruction and fitting methods, ... _
e Energy resolution for alpha from ?*4Po is ~2.9% @0.93MeV 0050 075 100 1.[55 ]1.'50 L7 200
Eiee. [ MeV
Light yield of *Ge_ s 100 Energyresolutionvsred
;”00 el Preliminary - sosL @ IBDnH Preliminary 5| |
é 1600 r Rl Lo - _—_—tg-.—-:-f—"":r:::—f '.;. - 3.50 3 ¢ *Po - : .
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Medium-baseline reactor: the idea in words @

The measurement

20kt ~53km

* The baseline is chosen so that both liquid scintillator baseline to both
Am?: and Am?s: Imprlnt on the same target reactor Comp|exes
reactor neutrino survival spectrum.

* The ordering appears as a subtle beat
pattern between the two frequencies.

« No matter effect. No é.p dependence. No

023 octant dependence. ~780/o 700m

« Challenges: this is an energy-resolution photocathode rock
and energy-scale problem, at the coverage overburden
~3%/~NE / ~1% level.

Wei Wang/E % SYSU The 19" PPC, Sydney, Australia, Aug 31 — Sep 4, 2026 53
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