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Introduction Setup Status Physics Conclusions Mixing Masses Why? 4*

MANDATORY SLIDE I: NEUTRINO MIXING

Weak and mass eigenstates differ:

Va) = > Ukilv,)

Vs [ | o — flavor states

Vo | [ | 17 — mass states

vy | I I I Mixing parametrized by:

v, m v, Vo ® three mixing angles: 015,055,0:3,
® CP-violating phase: Ocp-
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MANDATORY SLIDE I: NEUTRINO MIXING

Weak and mass eigenstates differ:

~0
ﬁ Va) = > Ukilv,)

Vs [ [ | o — flavor states

Vo | [ | 17 — mass states

vy | I I I Mixing parametrized by:

v, m v, Vo ® three mixing angles: 015,055,0:3,
® CP-violating phase: Ocp-

Pontecorvo-Maki-Nakagawa-Sakata (PMNS) mixing matrix:

v 043 ~ 45° established through atmospheric and accelerator experiments: possibly maximal.
v 0,5 =~ 34° established through solar experiments and KamLAND: large, but not maximal.
v 0,5 ~ & established by reactor: Daya Bay, RENO, Double Chooz.
® §cp unknown: NOvVA and T2K.
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MANDATORY SLIDE II: NEUTRINO MASS AND ORDERING

Vs 1T
Am3,
2 V2
m, Y Am3,
S

Normal ordering
v.m V,O
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Mass splitting: oscillations PDG2020
e Am?, = (7.53+£0.18) x 1075 eV?

* |Am3,| = (2.453 £ 0.033) x 1077 eVv?

* |Amd,| /Am3, ~ 31

v,
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Mass splitting: oscillations PDG2020
e Am?, = (7.53+£0.18) x 1075 eV?

* |Am3,| = (2.453 £ 0.033) x 1077 eVv?

* |Amd,| /Am3, ~ 31

® Mass ordering: is v, lighter than v3?

Neutrino mass

® Mass limits, meV:
my, mg> 0

oscillations
> m,;= 60

> m,; <120 cosmology Planck”
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MANDATORY SLIDE II: NEUTRINO MASS AND ORDERING

L 1 I — Mass splitting: oscillations PDG2020
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NEUTRINO MASS ORDERING (NMO): WHY BOTHER?

® Absolute neutrino mass scale
neutrino masses my, m, and ms may be measured only via effective masses and Am2;, Am3;
(including NMO).

® Neutrinoless double decay
effective masses (m5) depend on NMO.

1.00 - KATRIN:2022, 90% CL

sensitivity 3 years, 90% CL
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NEUTRINO MASS ORDERING (NMO): WHY BOTHER?

® Absolute neutrino mass scale
® Neutrinoless double decay

® Core collapse Supernovae:

» Neutrinos contribute to the collapse process: collective neutrino oscillations
» NMO especially important at pre-collapse stage ~day before
» Nucleosynthesis T T
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«10* Reactor antineutrino spectrum and oscillations
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E Reactor antineutrino rate and oscillations x10* Reactor antineutrino spectrum and oscillations
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JUNO AND TAO LOCATION

® JUNO — Jiangmen Underground Neutrino Observatory ® TAO — Taishan Antineutrino Observatory

_ / “% I Taishan NPP and
#¥Yangjian NPP

Yangjian (YJ) Taishan (TS)
Thermal power, GW 2.9%x6 4.6x2
Total, GW 26.6
signal
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JUNO AND TAO LOCATION

® JUNO — Jiangmen Underground Neutrino Observatory ® TAO — Taishan Antineutrino Observatory
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JUNO DETECTOR

More light — better resolution!
More statistics!
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JUNO DETECTOR

More light — better resolution!
More statistics!

LS — Liquid Scintillator
LY — Light Yield

Target
® 20 kt LS

-
® Optimized LY

® Acrylic sphere
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LY — Light Yield

Target
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JUNO DETECTOR

More light — better resolution!
More statistics!

LS — Liquid Scintillator

LY — Light Yield

PMT — PhotoMultiplier Tube
QE — Quantum Efficiency
p.e. — photo-electron

Target
® 20 kt LS - \\
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® Acrylic sphere

.« 18k 20" PMTs
e High QE: 29.6%
® 1665 p.e./MeV
{ e 126k 3" PMTs

Support

® Stainless steel structure
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JUNO DETECTOR

More light — better resolution!
More statistics!

LS — Liquid Scintillator
LY — Light Yield

PMT — PhotoMultiplier Tube
QE — Quantum Efficiency

.e. — photo-electron
Target ES — 'I;Iasttic Sci:'ntillator
® 20 kt LS ///A\\\ —_— Muon veto
® Optimized LY \C@/ I " : Sms™ o Top Tracker: 3 layers PS
e Acrylic sphere ) P : e Water pool
Coils .

Light collection
® Compensation of

the Earth Magnetic Field s ® 18k 20" PMTs
e High QE: 29.6%
® 1665 p.e./MeV

v e 426k 3" PMTs

Support

® Stainless steel structure
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JUNO AND TAO DETECTORS

Map Detectors

JUNO
Attention Energy resolution o \,
Method Light collection /
Scintillator LS
18k 20"
PMTs 126k 3"
Coverage, % 78
Light col. p.e./MeV 1665
op at1 MeV, % 2.9
Thermal power, GW 26.6
) Baseline 52.5 km
35 m / 20 kt LS IBD/day 47
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JUNO AND TAO DETECTORS

Sealing Top shield
glue HDPE, heat insulation layer

Cable
feedthrougl

Side Side
Shield Shield
(HDPE) 2| (HDPE)
SiPM array]

cusshel|

Support

e---=-=- >
1.8 m /28t GdLS, 1tin FV
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Map Detectors

TAO JUNO

Attention Energy resolution o\,
Light collection /

Method Dark noise \,
Scintillator GdLS @ -50°C LS

SiPM 18k 20"
PMTs 1.5M 5 mm +26k 3"
Coverage, % 94 78
Light col. p.e./MeV 4500 1665
o at 1 MeV, % 2 2.9
Thermal power, GW 4.6 26.6
Baseline 44 m 52.5 km
IBD/day 1000 47
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CENTRAL DETECTOR ASSEMBLY
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JUNO WATER POOL AND DETECTOR FILLING
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JUNQO WATER POOL AND DETECTOR FILLING
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JUNQO WATER POOL AND DETECTOR FILLING
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JUNQO WATER POOL AND DETECTOR FILLING

4

2024F12 220 ‘£

Maxim Gonchar (DLNP) January 24, 2025 11 /28



Introduction Setup Status Physics Conclusions CD Water PMT Veto TAO

JUNO WATER POOL AND DETECTOR FILLING
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PHOTOMULTIPLIERS AND ELECTRONICS
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ToP TRACKER MUON VETO INSTALLATION
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SENSITIVITY TO NEUTRINO MASS ORDERING

Reactor V, signal IBD event number (x103) .
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< sensitivity boost due to tension for wrong ordering JUNO+-accelerator [2008.11280]
JUNO-IceCube [1911.06745]

Maxim Gonchar (DLNP) JUNO January 24, 2025 15 / 28


http://cpc.ihep.ac.cn/article/id/c3b433cb-5e06-474e-af90-fea71d284859
http://arxiv.org/abs/2405.18008
http://arxiv.org/abs/2008.11280
http://arxiv.org/abs/1911.06745

Introduction Setup Status Physics Conclusions

“ K o« B ® & p n 0BB

SENSITIVITY TO NEUTRINO MASS ORDERING

Impact of systematics:
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<> sensitivity boost due to tension for wrong ordering
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Statistics 11.3
Stat.+Flux error -0.6
Stat.+Backgrounds 1.4
Stat.+Nonlinearity -0.4
Stat.+Others <-0.05
Total 9.0

JUNO Simulation Preliminary

JUNO NMO, CPC (2025) [2405.18008]
JUNO+accelerator [2008.11280]
JUNO+IceCube [1911.06745]
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2
Ao stat. + 1 syst.

Statistics 11.3
Stat.+Flux error -0.6
Stat.+Backgrounds -1.4
Stat.+Nonlinearity -0.4
Stat.+Others <-0.05
9.0

JUNO Simulation Preliminary

® Combination of reactor and atmospheric

channels within JUNO is investigated.

JUNO NMO, CPC (2025) [2405.18008]
JUNO+accelerator [2008.11280]
JUNO+IceCube [1911.06745]
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[2204.13249]
® Percent precision for Am3, /Am3;: 100 days v/ Order of magnitude improvement over
® Few permille level for Am2, /Am2, /sin? 26,,: 6 years existing constraints.
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® Percent precision for Am2, /Am3,: 100 days
® Few permille level for Am2, /Am2, /sin? 26,,: 6 years existing constraints.
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® Percent precision for Am2, /Am3,: 100 days

® Few permille level for AmZ, /Am3, /sin®26,,: 6 years
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v Order of magnitude improvement over
existing constraints.
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JUNQO AND NEUTRINO OSCILLATION PARAMETERS

® Percent precision for Am2, /Am3,: 100 days

® Few permille level for AmZ, /Am3, /sin®26,,: 6 years

JUNO % (6 years) ] 7.530+0.024 0.3%
SNO+ % (5 years) gl 7.53 013 1.7%
DUNE (2.5 years) 4.85 +020 6.0%
HyperK+SNO+SK (20 years) 4.85 T088 8%
JUNO € (10 years) 7.5 29 20%
KamLAND+SK+SNO —— 749 1019 24%
KamLAND —— 754 1019 o5y
SNO+ % — 7.96 08 50%
SuperK+SNO 6.10 08 14.7%
SNO 5.60 19 205%
1 6 7 8 9
Am3;, 1077 eV?
JUNO % (6 years) - 3.070+0016  0.5%

DUNE (2.5 years)
HyperK+SNO#SK (20 years)
JUNO € (10 years)

3.08 009 2.9%
3.08 013 42%

3.06 103 s5%

KamLAND+SK+SNO —_— 3.05 013 41%

SuperK+SNO 3.05 2014 4.6%

SNO 299 i s2%

KamLAND 3.16 103 95%
3.0 32 3.4

sin’ 65, 10~

Maxim Gonchar (DLNP)

[2204.13249]

v Order of magnitude improvement over
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JUNO AND NEUTRINO OSCILLATION PARAMETERS
[2204.13249]
® Percent precision for Am3, /Am3;: 100 days v Order of magnitude improvement over

® Few permille level for AmZ, /Am3, /sin®26,,: 6 years existing constraints.
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STERILE NEUTRINO SEARCH WITH TAO
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STERILE NEUTRINO SEARCH WITH TAO

@ 00
fef T Primary goal
5 E —— Scintillator Q@m\ng .
%‘“’2{ Creage Resluton ® Reference reactor 7, spectrum with o = 2% at 1 MeV.
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STERILE NEUTRINO SEARCH WITH TAO

fm} 0.03
5 . .
§ ooz S Primary goal
% —— Scintillator Quenching
002 Charge Resolution ° 7 H —
‘% ity Reference reactor 7, spectrum with o = 2% at 1 MeV.

Oscillations: reactor at 44 m

0015~ Dark Noise

® Relevant range: 0.03eV? < Am?2, < 3eV?

® ~large L counterbalanced with high energy resolution

cL s =

Detection

[ |—opavasay somec.
-+~ JuNo-TAC 09.7% L.
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amfev]

® Inverse beta decay with nGd tag
® Expected rate: ~1000 7, /day

Data and analysis

® Events, finely binned vs energy

® Simultaneous fit: TAO's 4 virtual subdetectors
10'10,3 102 = ““‘1‘0"

o1
sin?26,;
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CORE COLLAPSE SUPERNOVA EXPLOSION

® Expect a few SuperNova explosions per century

-
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T> 1000 SN@10 kpc
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Evis [MeV]

® Expect a few SuperNova explosions per century
® ~ 10% events in 10 s

Detection

® Dedicated trigger: 100 keV threshold
® Expected statistics at 10 kpc:
» 2000 — 5000 IBD
» 2000 ES off proton
» 300 ES off electron
» 300 »°C NC
» 200 v'°C CC
® Expected pre-SuperNova statistics at 0.2 kpc:
» 200 — 1200 IBD

® Negligible background
[2104.02565] [2309.07109]
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CORE COLLAPSE SUPERNOVA EXPLOSION

- ® Expect a few SuperNova explosions per century
I> 104 SN@10 kpc 4 )
o ! —— IBD,I0  — IBD, NO ® ~ 10* events in 10 s
Z ‘ eES, 10 eES, NO
3 ~= PES,I0 —— pES,NO Detection
° 3
%10 ® Dedicated trigger: 100 keV threshold
102} Goals
® Measure: flavor content, time evolution, flux,
energy spectrum
1o 1o’ M Mevr e Study: stellar parameters, SN physics,
late stage stellar evolution
e Constrain: [1412.7418]

m,, < (0.83 4+ 0.24) eV @90% CL @10 kpc
® Multi-messenger trigger [2104.02565] [2309.07109]
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DIFFUSE SUPERNOVA NEUTRINO BACKGROUND

After selection
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DIFFUSE SUPERNOVA NEUTRINO BACKGROUND

After selection
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DSNB

® Integrated signal of all the SuperNova explosions
in the universe
® Not yet observed

Detection
® Signal: inverse beta decay
® Expected rate: 2-4 7, /year
® Energies: E>12 MeV, above reactor IBD

[2205.08830]
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After selection
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DSNB

® Integrated signal of all the SuperNova explosions

in the universe
® Not yet observed

Detection
® Signal: inverse beta decay
® Expected rate: 2-4 7, /year
® Energies: E>12 MeV, above reactor IBD

Discovery potential
® 55 in 10 years

® 30 in 3 years [2205.08830]

JUNO
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MEV SCALE DARK MATTER

Expected spectrum dN/dE in events/bin

(bin-width = 1.0 MeV)

107

10!

Spectra of signal and background after PSD

&= Total —— DM Signal
&= DSNB prediction —

Atm-v NC

Atm-v CC (Ve + p)
Atm-v CC (Ve + 12C)
Fast Neutron

Reactor

50 60
Visible Energy [MeV]
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100
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Source

® Dark matter annihilation to v, + 7,
in Milky Way.
® Masses: 15 MeV to 100 MeV.

JCAP 09 [2306.09567]
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MEV SCALE DARK MATTER

Spectra of signal and background after PSD

&= Total —— DM Signal Atm-v NC
&= DSNB prediction —— Atm-v CC (V. + p)
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—— Fast Neutron
—— Reactor
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Expected spectrum dN/dE in events/bin
(bin-width = 1.0 MeV)
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Source

® Dark matter annihilation to v, + 7,
in Milky Way.
® Masses: 15 MeV to 100 MeV.
Data

® |nverse beta decay with E> that of 7,.

® Major backgrounds: atmospheric 7, and
atmospheric v via NC, DSNB, fast neutrons.

® Use PSD to suppress backgrounds.

JCAP 09 [2306.09567]
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MEV SCALE DARK MATTER

XX = VD, Javg=5, 90% CL
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©
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S N.F. Bell et al
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Source

® Dark matter annihilation to v, + 7,
in Milky Way.
® Masses: 15 MeV to 100 MeV.
Data

Inverse beta decay with E> that of 7,.

® Major backgrounds: atmospheric 7, and
atmospheric v via NC, DSNB, fast neutrons.

® Use PSD to suppress backgrounds.

Sensitivity

® Competitive limits in 10 years.

JCAP 09 [2306.09567]
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INTERMEDIATE ENERGY SOLAR NEUTRINOS: 'Be, PEP, CNO
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Detection

® Signal: v, elastic scattering off e~
® Expected rate:

[2303.03910]

> "Be ~ 130 ES/day
> pep ~ 17 ES/day
» CNO ~ 16 ES/day
® Limiting factors: LS purity, cosmic ray related background
® Baseline 238U/232Th contamination: 107 g/g
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. [2303.03910]
Detection
® Signal: v, elastic scattering off e~
® Expected rate:
» "Be ~ 130 ES/day
> pep ~ 17 ES/day
» CNO ~ 16 ES/day
® Limiting factors: LS purity, cosmic ray related background
* Baseline 28U /%2 Th contamination: 107°g/g
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INTERMEDIATE ENERGY SOLAR NEUTRINOS: 'Be, PEP, CNO
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[2303.03910]

Detection

Signal: v, elastic scattering off e~

Expected rate:
» "Be ~ 130 ES/day
> pep ~ 17 ES/day
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OSCILLATION PHYSICS WITH SOLAR 8B 1%

e
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OSCILLATION PHYSICS WITH SOLAR 8B 1%
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OSCILLATION PHYSICS WITH SOLAR 8B 1%
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OSCILLATION PHYSICS WITH ATMOSPHERIC VM/I_/M
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Oscillations
® Matter effect: 6, dependence

JUNO
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OSCILLATION PHYSICS WITH ATMOSPHERIC V/L/I_/ﬂ

E? ® [GeV cm? ssr])
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|og'10 (E,/ GeV)

Oscillations
® Matter effect: 6, dependence

Detection

® Primary channel: v, /v, CC

® Expected statistics, 200 kton-years:

events

[2103.09908][2104.02565]

1233/1035

® Limiting factors: angular resolution / PID purity
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OSCILLATION PHYSICS WITH ATMOSPHERIC V,u/’_/u

[2103.09908][2104.02565]

T 10
wOF - Oscillations
S W07 N g ® Matter effect: 6, dependence
> £ "'\‘. T z
o, ~ & JUNO-Thiswork (5yrs) v, e
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W0 e b woose) Detection
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r ® Primary channel: v, /v, CC
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logy, €, GeV) ® Limiting factors: angular resolution / PID purity

Data and analysis

® Events binned vs zenith angle cos @, (fine)
and v energy (coarse)

® ~ 1o sensitivity to ordering in 10 years
® Potential: combination with reactor analysis
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GEO-NEUTRINOS

Expected IBD spectrum

Source: 2*®U/**Th from Earth's crust and mantle

o 287  26Ph 1 8o + e + 67,
o P2Th — 28Ph 4 6a + de™ + 47,

Event /225 keV

there is also 4OK, which is below IBD threshold of 1.8 MeV
500 km of crust around JUNO contributes > 50% of signal
o Local geological studies: [1901.01945] [1903.11871]

7
Visible energy [MeV]

°
~
©
-
o
e
°

[2104.02565]
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GEO-NEUTRINOS

Expected IBD spectrum

E Source: 2*®U/**Th from Earth's crust and mantle
% ® 500 km of crust around JUNO contributes > 50% of signal
: ® Local geological studies: [1901.01945] [1903.11871]
Data
: " e KamLAND: 175 7, in 8 years [2205.14934]
T T Vst enerav vevt ® Borexino: 53 7, in 9 years [1909.02257]
g:: ® JUNO: 400 7, /year (40 TNU/year)
EO.IZZ
% 0.1 \
é0.0S \
0.04
0'02; [2104.02565]
G0 1 2 3 4 5 6 7 8 9 10
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GEO-NEUTRINOS

Expected IBD spectrum

Event /225 keV

8 9 10

7
Visible enerav [MeV1

S 0.14f

Geo-neutrino Err
)
i

2 3 4 5
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Live time(Years)
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Source: 2*®U/**Th from Earth's crust and mantle

® 500 km of crust around JUNO contributes > 50% of signal

® Local geological studies: [1901.01945] [1903.11871]
Data

e KamLAND: 175 7, in 8 years [2205.14934]

® Borexino: 53 7, in 9 years [1909.02257]

® JUNO: 400 7, /year (40 TNU/year)
Goals

® 5% geo-U, measurement in 10 years
® Measure: Th/U mass ratio

® Study: radiogenic heat production 210462567
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PROTON DECAY

HitTimeSingle-StartPoint

ot Signature
. *po v+ KT sy, =Y,y et GUT
e A e A S S SUSY
N\

® p — uTptp under investigation

1
hit time (ns)

[2104.02565]
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PROTON DECAY

HitTimeSingle-StartPoint

ot Signature
. *pov+ KT sy, +ut =T,y e GUT
e A e A S S SUSY
N

® p — uTptp under investigation

Data
o . S
hit time (ns) ® Signal: three-fold coincidence
—— SPMT Time Output ® Backgrounds: atmospheric neutrinos, cosmic muons

[ Double Pulse Fit
--==-- Rec. First Pulse

——————— Rec. Second Pulse

i PR e & [2104.02565]
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PROTON DECAY

HitTimeSingle-StartPoint

ot Signature
. *pov+ KT sy, +ut =T,y e GUT
e A e A S S SUSY
N

® p — uTptp under investigation

Data
o . S
hit time (ns) ® Signal: three-fold coincidence
—— SPMT Time Output ® Backgrounds: atmospheric neutrinos, cosmic muons

[ Double Pulse Fit
--==-- Rec. First Pulse

"""" Rec. Second Pulse Se nS|t|V|ty
® 8.34 x 103 years 90% CL in 10 years

i PR e & [2104.02565]
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INVISIBLE MODE OF NEUTRON DECAY

Signature

Decay of 1 or 2 bound neutrons in *2C:
o LIC* 5 n+10C B=3.0%
o UC* 5 n4y+10C B=2.8%
o 00 5 n42C B=6.2%
e 0C* s n+p+B B=6.0%
® Triple signal:

np scattering, nH capture, daughter decay.

EPJC85 [2405.17792]
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INVISIBLE MODE OF NEUTRON DECAY

Signature

Decay of 1 or 2 bound neutrons in *2C.

Data
® Triple signal:
np scattering, nH capture, daughter decay.
® Backgrounds: IBD+single, atmospheric v.

e Difficulties: long coincidence window, <100 s
for n and <3 s for nn. Require PSD to
suppress background.

EPJC85 [2405.17792]
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INVISIBLE MODE OF NEUTRON DECAY

WM e T ;
E —— JUNO Sensitivity (n — inv) § Slgnatu re
T % SNO+ Upper Limit (n — inv) 1 .12
0% —— JUNO Sensitivity (i inv) . Decay of 1 or 2 bound neutrons in ““C.
N v KamLAND Upper Limit (nn — inv) J
g ] Data
% ® Triple signal:
= ol /__ np scattering, nH capture, daughter decay.
& f ® Backgrounds: IBD+single, atmospheric v.
109 ¢ L2 3 e Difficulties: long coincidence window, <100 s
for n and <3 s for nn. Require PSD to
T R suppress background.
Running time [yr] .
Sensitivity @90%C.L.
® 7/B(n — inv) > 5.0 x 103! years.
® 7/B(nn — inv) > 1.4 x 1032 years.
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JUNO HIGHLIGHTS

JUNO and physics
® | argest liquid scintillator detector.
® 30 on neutrino mass ordering in 7.1 years.

® Complementary with reactor and atmospheric measurements.

Permille level precision on neutrino oscillation parameters: Am2,, Am3,, sin? 26,,.

Rich physics programme including solar, geo-, atmospheric, supernovae neutrinos.
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Status and prospects
® JUNO filling goes full speed and will finish by Autumn.
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JUNO HIGHLIGHTS

JUNO and physics
® | argest liquid scintillator detector.
® 30 on neutrino mass ordering in 7.1 years.

® Complementary with reactor and atmospheric measurements.

Permille level precision on neutrino oscillation parameters: Am2,, Am3,, sin? 26,,.

Rich physics programme including solar, geo-, atmospheric, supernovae neutrinos.

Status and prospects
® JUNO filling goes full speed and will finish by Autumn.
® Part of the detector already in operation.
® First physics results in early 2026.
e Exciting times, stay tuned.
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Thank you for your attention!
Cnacnbo 3a BHUMaHue!

Spare slides:
m Neutrino flux m Energy resolution
m Reactor antineutrino m LS
m Calibration m OSIRIS

m IBD selection
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Pavysics wiTH JUNQO: NEUTRINOS AND MORE...
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Pavysics wiTH JUNQO: NEUTRINOS AND MORE... Z‘
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Pavysics wiTH JUNQO: NEUTRINOS AND MORE...

B [2006.11760], OSIRIS-Serappis [2109.10782], JUNO [2104.02565]
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Pavysics wiTH JUNQO: NEUTRINOS AND MORE...

JUNO [2104.02565]
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REACTOR v, PRODUCTION AND DETECTION

Reactor 7, production

in beta decays of fission products of
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o 28y (fast n)
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REACTOR v, PRODUCTION AND DETECTION
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ENERGY RESOLUTION

JUNO
Parametrization (illustrative) w w L
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® Parameter c:

» ~s related to annihilation
» PMT Dark Noise
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LI1QUID SCINTILLATOR

[2007.00314]

5000 m? LAB tank
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5000 m? LAB tank Al,O3: remove particles
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LI1QUID SCINTILLATOR

[2007.00314]

5000 m3 LAB tank Al,O3: remove particles Distillation:
remove radioactive impurities
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LI1QUID SCINTILLATOR

5000 m? LAB tank Al,O3: remove particles Distillation: Add 2.5 g/L PPO
remove radioactive impurities and 3 mg/L bis-MSB
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LI1QUID SCINTILLATOR

5000 m? LAB tank Al,O3: remove particles Distillation: Add 2.5 g/L PPO
remove radioactive impurities and 3 mg/L bis-MSB

Water extraction:
remove radioactive impurities
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LI1QUID SCINTILLATOR

5000 m? LAB tank Al,O3: remove particles Distillation: Add 2.5 g/L PPO
remove radioactive impurities and 3 mg/L bis-MSB

Gas stripping: Water extraction:
remove Rn and O, remove radioactive impurities
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LI1QUID SCINTILLATOR

Al,O3: remove particles Distillation: Add 2.5 g/L PPO
remove radioactive impurities and 3 mg/L bis-MSB
85%

single run

JUNO: OSIRIS: Gas stripping: Water extraction:
no recirculation LS qualification remove Rn and O, remove radioactive impurities
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OSIRIS: ONLINE SCINTILLATOR INTERNAL RADIOACTIVITY INVESTIGATION SYSTEM

18 t LS, flow-through
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OSIRIS: ONLINE SCINTILLATOR INTERNAL RADIOACTIVITY INVESTIGATION SYSTEM

Goals
® Monitor LS during the filling of JUNO 15% LS
® U/Th via tagging Bi-Po chains
> Reactor baseline: 107 g/g ~ few days
» Solar baseline: 1077 g/g ~ 2-3 weeks
® QOther isotopes measurement: g, 20py, ®Kr.

18 t LS, flow-through
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OSIRIS: ONLINE SCINTILLATOR INTERNAL RADIOACTIVITY INVESTIGATION SYSTEM

Goals
® Monitor LS during the filling of JUNO 15% LS
® U/Th via tagging Bi-Po chains
> Reactor baseline: 107 g/g ~ few days
» Solar baseline: 1077 g/g ~ 2-3 weeks
® QOther isotopes measurement: 14C, 210pg, 85Ky,
Detector
® 64 20-inch PMTs: coverage 9%
® oy =6% at 1 MeV: 280 p.e./MeV
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OSIRIS: ONLINE SCINTILLATOR INTERNAL RADIOACTIVITY INVESTIGATION SYSTEM

Goals
® Monitor LS during the filling of JUNO 15% LS
® U/Th via tagging Bi-Po chains
> Reactor baseline: 107 g/g ~ few days
» Solar baseline: 1077 g/g ~ 2-3 weeks
® QOther isotopes measurement: 14C, 210pg, 85Ky,
Detector
® 64 20-inch PMTs: coverage 9%
® oy =6% at 1 MeV: 280 p.e./MeV
Status

® Expect to start commissioning in July.

® Possible upgrade to Serappis:

measurement of solar pp neutrinos with 3.5% precision in 5 years
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INVERSE BETA DECAY AND SELECTION CRITERIA
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INVERSE BETA DECAY AND SELECTION CRITERIA
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INVERSE BETA DECAY AND SELECTION CRITERIA
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INVERSE BETA DECAY AND SELECTION CRITERIA
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INVERSE BETA DECAY AND SELECTION CRITERIA
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