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g HEULErinD mass ordering wikth reacktor antineukErino:

- SUrvivalL probabiliey daiven by x10° T. Phvs. G, 43, 2 (Z01E6)
A ) < L A 5 <L - 6 years of data taking — No oscillations
. : : My : m3; ’ Only sol
A B = L e S, ( i ) 2913( i ) et i
9 - 7 ' -— |nverted ordering
A X L 21 A X L
—sin? ;, sin® 20, sin” 2] COS | A3 | g
4E1/ 4EI/ o
m= sin’0), [ 2Amy x L\ [ 2]Amg | XL 2 |
— > sin? 20,5 s1n IE, sin IE, g sin? 2615
- Eeguires verY good energy resolukion and | ‘ |
Precise modeling aof Ehe energy response j : —> m1

- Expecked =0 sensikbivikeY atker
& Years of daka £aking
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¢ PrEC1510n measuremenkt of osciilLakcion paramektcers

Chin.FhYs. C 468 (Z0Z22) 12, 123IIIIIIl

6 years 20 years

III

— Stat.+syst.
Stat. only

SimULEaneous measurement ? | em xam
of Am?, and Am?, ' :

[
o
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Relative Precision [%]
(-
(@]

- SUbpercent precision on = ke
Paramecers wikthin & Y2ars o
dakta Eaking

-
o
X

i

JUNO Data Taking Time [days]
Central Value PDG2020 100 days 6 years
Am3, (x107° eV?) 2.5283 +0.034 (1.3%)  £0.021 (0.8%) |£0.0047 (0.2%) |
Am3, (x107° eV?) 7.53 +0.18 (2.4%)  +0.074 (1.0%) | £0.024 (0.3%)
sin? 612 0.307 +0.013 (4.2%)  +0.0058 (1.9%) 1£0.0016 (0.5%)
sin? 613 0.0218 +0.0007 (3.2%) +0.010 (47.9%) +0.0026 (12.1%)
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s S0LAr Neuktrinos: o

-Large skakiskbic +1Fam B s0Lar neukrinos: ~60 000 events
at+kber 1o Y.

Radiopurity scenario ~ TICHF 10 [ZMZ 5] W22

BX-like Ideal — Baseline —I1BD BX result
Exposure [kt y] ton Exposure [kton y]

conskrain Ams, and sin“20,, fromj .- == oo gt
S0LAr NeUErinogs aLone B B |

conskrain daY-nightk
as¥mmekbry ak - 9,

-Sensitiviky B0 1nkEermediakte s0Lar neuktrinos
eEnergy +or dit+ferenkt radiopurikty sCcenaril
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« GED NEUErinos:

“Heukrinos from Earkh's €350 and €32Th

~d4Wy SYear = 2 Eimes more than actual Eokal wared sampLe
[(KamLHHAD + Borexing ~Zuw)

s sUPErHOYae neuktrinds:
-CanskeErain absoldkEe nedkbtring mass
-SkudY of skar phYsics: Lace-s5t£age stellar evolLuktion, =N
AYdrodYrnamic modeLrs

+« HNd okEher:
-Dif+Use SH Nnederind background, nucLean decat, ... 7




TlnlE JURNE EREERFEERT

« ThEe Jiangmen Underground Heuktrino Observakcory:

- Largeskt Liquid sCcinkilLakar
based neuktring dekeckar: 20 KTons _
|:E||"E|E|: _ E_res =3%

- Lacaked ak ~S= KEm +ram Taishan &
“anariang HFF [Z2e. 6 Gll,) EQ opEimise
NeUEring ordering discriminakian

| N
0 140 160

- Underground dekEeckEdr: &S
overburden ~2000 moaue = ~4mMuonsss 1n LS

- Energy resoLdkion o+ =% atc 1 Hel)
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s LENtraL Dekteckor (CD) :

- Zo.4m diameker sphere composed ot
2l JCrYLic panels 12 cm EhicK

- Z0 EilokEons of Ligquid scinkilcakar:

LHE + FPO + bis-HSEB + BHT

- High phokoan Yield ~100on « 10% phaokons Held
- MHO minimal USTh concenkraktian

Fequiremenk : < 1p~1-
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- Very Eransparenkt: ackenuakion Lendkh ~25m
- 1YVE12 Large Zu-i1nch FHTS (LFPHT) 2 2550
smaLLl =-1nch FHTS (SFHT)

Higkh opkical caverage: 2% LFHT and 2% SFHT
- High FHT'S quankum e++iciency: ~ =%
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gWakter CherenkKkovy Detctecktor [(WF)

- 4= 0x44m cY¥linder filled wikh =3 K1LoEons of ULEFapure

—

(degased) waker : Radon concenkrakion ~10mEg/ S m~

- Seen bY 400 LFHT and 0l s-1inch PHTS refurbished
trom DaYa BEaY

- Fassive shielding againskt nakcdral radioackeEivikty
From sUurrounding rock and +ask nedbrons +raom Casmic muons

- HUoOn detecktion ef+iciency o+ 959 .50 9

- HOsE Ehe underwaker box conkdaining FHT'S readouk
ELECErON1ICS

7
SRS
R
v
ST
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« TOP TrackKer (1T

- 2 La¥ers of pLasktic scinkillacor rerturbished +rom OFERH'S
Targek Tracker

- S50% COVEFAage
-2 E % 26 CmME aranuLariky

- HUOnN EFrack anguLar resaldkion of o2

- Frovide a muon conkErol sampLe £o YaLidakee Erace
FeECOnsSErucElon and skEudyY Caosmogenic backgraund
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« Calibrakion straktegy:

JTHEF M= (W21, ming

spool Jspool
. i Automatic Calibration Unit
e

B

Fequires good conktrol o+
ENerdy scadle,

EnergY nan-Linearikcy,
FESpOnse nan-uni+armikey

Calibration house

- HanY radioackive Sources S Poeiion Kintdo Encigy IMeV]
11 [~0.5, ~&] Hel

- 10, 20 and =0 scan sYsktems

- et energy bias uncerkainky< 1%
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g 1A1Shan Ankineukrino Observakcory:

- 1 Eon fiducial voLdme od Loaded Ls dekteckar

- 10 m< af SiPM operakted ak -Sm°C

- Lacaked ak ~=om +rom one of Taishan's
4.6 Gl COre

- Energy resoLukion < 2% ac 1 Held

-Frovides 3 precise reference reackor specetrum
tor JTUNO
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SIHGINIAILTAINIIBIAICIKIGI R IOIDIN Dy,

g HEUuErino dekteckion:

-Inverse gdecay v, +p->n+e”

+ _
Eisle’) ~ ElD) - B.8 He [8)—"

}/511 Kel

W

-FrompkE-deLay si1danakture ensures Large backaround
SUPPFEs510nn

g BaCKgQround: 5 _ 3
~SeLeckion cuUuk an Fime & SPACE CcOorreLakion _ .......................
bebween Prompe and deLa¥ s1gnalk, energy 5 5 i
Ehreskhald and mUuon Yweka serakegy

_ I:I _F I: E I.- 5 E I. E I: I: 1 |:| I.-I |: I.-I I: 5 : % o Visible Energy (l\?eV)
2O006H - = = N __ IBDSignal | e

~42 51Jrn4aL evenks s day oafl- ................ - 1BD + rosidual BG -
. 4 tl a I: I.|:: g I'- |:| L.I I'-I Ij E II.II E I'-I I: 5 Illl Ij a |-_I| _ _ ..... ............. < ...... ‘ ...... = .




CIPRCIOINISIRILICTIHOIN

EOEEOM SEFUCEUre Tan. 2ne2s

HCrYLIC assembly pLacEorm
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EP CENSTRYETION

HCFYL 1™ 3ssembl |:||_E||:-F G BOEEOM SEFLCELFE S ACKYLIC Lavers
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TI:IFI SEFLICELFE BotEom Skruckure S ACrYLIC Lavers
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i HCFYL1C LYRES BOEEOM SEFUCEUNE S ACrYLiC LAYErs
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= HCFYLIC LAYers Eokkom Skruckure S ACKYLIC Lavers
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1 PMHT Laver Ock. 2022

4 PHT LaYers
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Fl I-.-I T 4 | JYEF = PHT 1 Laver Inside wiew
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LAYE S PMT 1 Laver IM=ide view




FHT 1 Laver
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EYMT NS AN ETAN ROIN

22 PHT LaYers

FHT 4 LaYers

/ e,/
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CO CompLeEion

9 PHT LaYers
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E E F' I'-'I T | JYEF = PMT 1 Laver Irside view

CO CompLeEion
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LD compLetion Dec, 2uz2d PHT L Laser SSide Lisk
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Top Tracker Bridge

HOdULes posikioning
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IEI I.-I I:l I:l I:I I- |: T E' I:l I. E E' El 5 E I-I-I I:l I. |__I| Top Tracket Bridge HModutes posikioning

HoduLe Eesking 2 Walidakion 13k Top Tracker Laver
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I"'I |:| I:I |_.| |_ E |: E 5 |: ]_ |'-| g E__ '._.' a |_ 1 |:| E| |: 1 |:| r'| Top Tracker Bridge Hodues posikioning
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HoduLes posikEionmind

Top Tracker Bridge
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SLPPOrE TablLe assemblLy lJaLL posikioning

HoduLe Eesking 2 Walidakion 13k Top Tracker Laver
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|__|_J L |:| 15, 1 |: 1 CIr 1 g Top Tracker Bridge Madutes posikioning
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HoduLe Eesking 2 Walidakion 13k Top Tracker Laver
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15k Top Tracker LaYer Har. Zu2s VP TR = ModULES Positioning
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I: T |:||:| TI_- |:||:|-': EI.- I. EI'.-'EI" I._.I al.- EIIIES ToOp Tracker Bridge Fodues posikioning
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En |:| TL'I:' TI.- ACERE LaYel I:Il:ll.- |I| '.IS Top Tracker Bridge HodLULes positioning
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e SYNChronised CO 2 WF Ff1L01n3a:

- Skarkted on Dec. 1850 2@24 and
ernded earLy Febh., 2025

- Fure waker producktion ~=i I'I'IE.-"l"l
- Mechanical SEress cLoseLy
monicared during +illing

¢ MACer quaLikEy meeks reguiremenkts:
- HEEenuakion tendkh > 50

- U/Th concenkrakion <1|I|'15-;|f-;|
- Rn concenkrakion <10 mEq/m-

01/01 2025 01/02 2025
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¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh




DISIRRIODIDICIYROIN

¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh




DISIRRIODIDICIYROIN

¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh

OiskilLakion Eo remove |
Fadioackive 1mpuUrikEies




Add FRO + |bis-HSE + BHT

PUrFLEY and akteenuakion Lendkh

DISIRRIODIDICIYROIN

 FOUF PUFi1fi1Cati1i0on pLankts +or apkimal radio-
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¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh
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¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh




DISIRRIODIDICIYROIN

¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh

T B0 k. D_!_%IR'I-% fof LS qualifitabion - . .
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¢ FOUF PUrifi1Ccakbion pLankts +or apkimal radio-purikty and akeenuakion Lendkh




HATER-LE EBREHANGE  «mwm

o~

g lJacer - Lidluid ScinkilLacor exchange:
- Skarked on Feb, 2Nd 225

(=0

LS quaLikty monikored ; we o
- AEkenuation Lengkh for sampLred bakch ~Z2@m Drain water(7me/h]
- RadiopuUurikcy bY ICF-HS every week:

U /Th concenktraktian <1|I|'15-;|;-'-;|
R concenktrakion ~0.5 rnE-:|.«*rn3

JUNO Liquid Level Display
o 491 Pa

& Ernd Oof Lidui1d scinkbillaktar fi1LLing expeckted
AUQUSE 2@25
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NNVT, PMTID: 8400, Amp: 62.22999999999956

+LPHT status:
- 1617612 LFHTS noak 1nskalled becaudse of space confLlicke
- & dead LPMTs
- ~1=20 whiikh fLUCcEUaking dark race
- 0Aain skabLe ak 1% Level
- Low eLeckronic noise : RMS ~0.055 PE (khreshold : ©.2 PE)
- Low krigaer threshold ~15@Kkel) (300 PMTS/225 ns)

+ SPHT staktus:
- 12729600 Channels Lask during inskattakian

- ~100 channeLls wikth hidh dark rake ar abnormal SFE speckra

. = =
- average gain =.ox 10

- averadge dark race ~S=0 Cps
- Low eLecEronic noise: RHs ~0.04 FE (Ehreshold: O3 FE)

Source Position: 12.00 m

Total Events: 1.3e+05

—_—

[

S’
N

Counts

s HMBEe CcaLibraktion:
- AEEenuakion Lendkh - 20m

- Lighkt vielLd > 100 phokonssHelld

6000 8000 10000
Delay Event PE]




SILINIORCIONENTABIORTAYROIN

COUMTRY IMSTITUTE COUMTRY INSTITUTE COUMTRY EIHSTITLITE COUMTREY EIHSTITI_ITE
y
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¢ JUND'S rich and ambikEious PhYSI1ICS program 1ncLudes:
- Decerminaktion of nedbtring mass orderingd ak 20 1N B Years

- Sub-percenkt precisian an 912, Am%r Am%E
- Sensikivikey Eo soLar, geo- and supernovae nedkrinos

115 15 énabLed by JUNOD'S unique feakcures:
- 2 Ki1LoEon Ligquid sCcinkillakbar Eargek

- ExceLLent eneray resolukion ( 2% /VE )
- Skringenkt radiopurikty reguiremenkts
- Precise reackor speckrum reference provided by the THO near dekeckor

g THE EXperimenkt 15 transicir1oning from conskeruckEron E0 CoOmmissi10ning :
— lakcer cherenkoy decteceor +10Led and aperakting wiktkh Jo0od per+armance since Febh., 2025
- Liguid scinkEiltacor +1lbind of Ehe cenktral dekteckor 15 UnderwayY, compLekian expeckted by AL, 2025
- Tap Tracker inskcaLLaktion expeckted EQ caompLekte by end of JTUune

a«JUHNDO 15 ON ErackK E0o become a fLagship neutring experimenkt, with ph¥si1Ccs data-EtakKing
dapproaching soon




