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Why JUNO?

e Neutrino oscillations observed
— neutrinos are massive

* Neutrino mass ordering?

Am%, =2 07? 7

Amg; = m{ —m;
e Could be determined:

e 2 complementary approaches

* Matter-enhanced oscillation with
accelerator v @ long-baseline experiments

* Vacuum oscillation with reactor v,

independent of 8,5 and d¢p
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—— No oscillations
Only solar term

- Normal ordering

— Inverted ordering

Chinese Phys. C 46 123001 (2022)
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https://iopscience.iop.org/article/10.1088/1674-1137/ac8bc9
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Target Coverage Energy Light yield

JUNO in a nutshell Mass resolution  [PE/MeV]

DayaBay 20ton (x8) 12% 8% @1 MeV 160
Borexino 300 ton 34% 5% @ 1 MeV 500
Calibration House
KamLAND 1 kton 34% 6% @ 1 MeV 250
JUNO* 20 kton 78% 3% @ 1 MeV >1300
* Prog. Part. Nucl. Phys. 123 (2022) 103927
5 Top Tracker (TT):
A T T e e 1 3 plastic scintillator layers
Tl ) R Precision muon tracking Central Detector (CD):
L / e/ / !/’/_fi“-‘-f‘ 20 kton Liquid Scintillator (LS)
& / - / G woweie | Acrylic vessel (@ 35.4 m)
3 : O : Light detection system: Steel structure (@ 40.1 m)
17612 20-inch PMTs
25600 3-inch PMTs Water Cherenkov Detector (WCD):
35 kton ultra-pure water
N2 e A 2400 20-inch PMTs
A\ s 2 Biin B EIE
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https://www.sciencedirect.com/science/article/pii/S0146641021000880

CD: Stainless Steel Structure

Support for acrylic vessel, PMTs, front-end electronics, ...

2023-02-22

40.1 m diameter
Assembly precision: < 3 mm
Low background material

April 14

=21



CD: Acrylic Vessel A

whe/o o/ @ ] ® ®\® a\® Wy
az"_::_p 01,2’@7 /o ® \ ® Q\Q

Contains 20 kton of LS Light transparency: >96% @ LS ol o/ - L ouui
Inner diameter: 35.40 + 0.04 m Radiopurity: U/Th/K < 1 ppt
Thickness: 124 + 4 mm 265 panels + 2 chimneys

Installation started in July 2022, from the top
6/23 layers completed

Steel structure

Connecting rods @&

(590 in total)
Acrylic vessel

Lift platform
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Reactor v: inverse beta decay (IBD)

CD: Liquid scintillator RN ey

’delayed

Solar v: elastic scattering < ' 0100 us)
NIM A 988(2021)164823 y T Y :
////' 7, @-nn- @ y(2.2*MeV)
-~ - rompt
Solvent: Voo o ’:_ esin les & ~pfew$13 prompt-delay
Linear alkylbenzene g incid
(LAB) as solvent . . y (511 keV) +----- g y (511 keV) coincidence
Radiopurity target: €
non-radiative
* —}ESDnmI 238y [ 232Th 40K 210pp
Fluor:
2.5 g/LPPO IBD (reactor) v <101 g/g <101 g/g <10%’g/g
. _ Solar v <10 g/g <10 g/g <10?%g/g
W?velength Jnan-radfat.‘ve o .
SShILt-IEgr;L > 390nm Purification process
bis-MSB % . * Alumina filtration: improvement of optical properties
oo :,} * Distillation: remove of heavy metals, improvement of transparency
light emission .
> 430nm, t~4.4ns * Water extraction: removal of heavy elements U/Th/K | Underground
At ion length * Gas stripping: removal of volatile impurities Ar/Kr/Rn after
enuation feng LS checked by OSIRIS LS mixing

at 430 nm: 20 m , . , . L
Online Scintillator Internal Radioactivity Investigation System
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https://www.sciencedirect.com/science/article/pii/S0168900220312201

Total photocathode coverage: 77.9%

Photomultiplier Tubes

: ‘x‘4;/1' \Qf ﬁ/ / i

.....

17612 (CD) + 2400 (veto) 20-inch PMTs W
Dynamic range: 0 - 100 PE

-

25600 3-inch PMTs
Dynamic range: 0 - 2 PE
Linear reference for 20” PMTs

20-inch PMTs:
Eur. Phys. J. C 82, 1168 (2022) * All potted and tested
; _ 1000 - - 1
15012 Micro-channel Photon detection 600 Dark count * Protection cover
Plate PTMs from 0, | efficiency 500 rate under production
Northern Night Vision & T 400 |
Technology (NNVT) £ °%°f S ,
2 ol 2300 3-inch PMTs:
5000 dynode PMTs 2 NRVE ) 200 * All potted and tested
from Hamamatsu 20T HPK 100 |
Photonics K. K. (HPK) 020 25 3|o 3|5 40 0o 2|o 40 6I0 8I0 100 FirSt P|\/|TS insta”ed!
PDE Corrected [%] DCR [kHZ]
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https://epjc.epj.org/articles/epjc/abs/2022/12/10052_2022_Article_11002/10052_2022_Article_11002.html

Electronics installation

; Front-End board ¢
. / o
128 3-inch PMTs per box f / UnderWater Box
heat sink o i / o
°

Under-water connectors
Toward PMTs

Box integration
still ongoing.
First boxes installed.

- High voltage splitters

" Global Control Unit

20-inch PMT under-water electronics:
1 GHz sampling
Dynamic range: 1- 1000 PE
Noise: <10% @ 1 PE

Failure rate: < 0.5% over 6 years

Installation started after production
and mass testing.

T heat sink

three 20-inch PMTs per box

Custom ADC (Tsinghua)

Wet electronics <——» Dry electronics

|4 Under Water Box (UWB) : —
____________ 14D 1Gsps __ ___ upto10om Trigger
——————— : "
+ (Fign o Qai”% == | power cabios Electronics
1 1 [Front ADC . B . =
20-inch [ vt b A :
n chip [ 53 : ADC : - -
M ! .
P MT 15-2mcables ‘=-=--=--~- Law gain (LG) | : S}mc Baéle(lrEdl'ld
S (signal and HV) i " ' ! I||:|k . J
1 -
-------- Front >3} 40 “—> pga ! ) .
FEr oo TS AbC > | e
: Voltage |: Le : : ] '
: it " He : - Ae.:ync
(om0 (e [ Aoc ! ) 'k Gbit
| Voliage | cip 33—/ aDC ; ooms| | €| Enterpise |« DA
. —__J L W L L s | Upto100m Switch
_______ :. _-_—— e ———— 2 Q’E_S BA_M_fD_F_SH t.’”LSt_ I CATS cables

Custom HV (JINR)
(0-3

KV) / 300pA

Global Control Unit (GCU)
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Successful first

light-off test done in
December 2022!

Q



JUNO: a Neutrino Observatory

Reactor : — ‘Supernova

New

physics

* Proton decay
* v magnetic moment
e Sterile Neutrinos

Several / day * Non-standard
CNO: ~1000 / day ke interactions
\_ ’Be: ~10000 / day 4 DSNB: 2-47V, per year e Lorentz invariance
Neutrino oscillation & properties Neutrinos as probes

Original sensitivities studies: Neutrino Physics with JUNO, 2016 J. Phys. G: Nucl. Part. Phys. 43 030401
Updated studies: JUNO Physics and Detectors, Prog. Part. Nucl. Phys. 123 (2022) 103927
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https://iopscience.iop.org/article/10.1088/0954-3899/43/3/030401
https://www.sciencedirect.com/science/article/pii/S0146641021000880

Reactor v, analysis

0.22
0.2 E= oo AW &

018 gt Neutrino

o0 e | | oscillation

S 014 EH Y b R

2 : : | pattern

o~ L H '}

Q 01 .

o

4% 0.08 ;

Lﬁ 006 —_— Reactor ................
0.04 Reactor + BG ----------------
0.028 T S NELLLTT ,. ..........................

= : i .
2 4 6 8 10 12

Visible Energy [MeV]
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Signal source: 26.6 GW,,, from 2 reactor plants
Detection via inverse beta decay:

Vet+tp—oet+n
Prompt signal: positron
Delayed signal: n-H (2.22 MeV, t~200us)
Prompt-delayed coincidence to suppress background

Expected signal rate: 47.1 IBD/day after
Expected background rate: 4.11 /day selection cuts

11


https://iopscience.iop.org/article/10.1088/1674-1137/ac8bc9

Reactor v, analysis:

neutrino mass ordering

0.22 e e e

Signal source: 26.6 GW,,, from 2 reactor plants

JRTI SRR N Neutrino Detection via inverse beta decEy.
016 - , oscillation - S Ve tpoe t+n
S 0A4EH Y i b R .
O = N - A S S pattern rompt signal: positron
= A W Delayed signal: n-H (2.22 MeV, 7~200ps)
E 0.08 | Prompt-delayed coincidence to suppress background
Ij>j 006 _ Reactor ................
0.04 - Reactor + BG oo Expected signal rate: 47.1 IBD/day after
0.02 e IR .
| S N —i Expected background rate: 4.11 /day selection cuts
2 4 6 8 10 12
Visible Energy [MeV] Reactor U, signal IBD event number (x105)
0.0 0.5 1.0 1.5 2.0 2.5 3.0
- 65_ . JUNO Simulation Preliminary , ]
JUNO expected sensitivity on A o ]
neutrino mass ordering: =R |
> [
30 in ~6 years with 26.6 GW,, i T i
L R NO: stat. only
5 3 —— NO: stat.+all syst. -
a paper is under preparation : JUNO+TAO "7 o e a1
zen0do.6775075 @ Neutrino 2022 I e TR B R T oA
JUNO exposure [yearsx26.6 GW,]
2023-02-22
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https://doi.org/10.5281/zenodo.6775075
https://iopscience.iop.org/article/10.1088/1674-1137/ac8bc9

Reactor v, analysis: oscillation parameters

0.22F

Neutrino
oscillation
pattern

........................................

.............................................

e e en s

...................................................................

..................................................................................................................................

P

Visible Energy [MeV]

Signal source: 26.6 GW,,, from 2 reactor plants
Detection via inverse beta decay:

Vet+tp—oet+n
Prompt signal: positron
Delayed signal: n-H (2.22 MeV, t~200us)
Prompt-delayed coincidence to suppress background

Expected signal rate: 47.1 IBD/day
Expected background rate: 4.11 /day

after
selection cuts

100 days
1021 ‘

6 years 20 years

—— Stat.+syst.

Sub-percent precision on Am3, and Am35, within 100 days

Sub-percent precision on sin®8;, within 1 year

--------- Stat. only
.................. ® /m3 * Am3
............... «q sin%0y; 8 sin%053 |

10t}

Relative Precision [%]

Am%, Am3; sin’0;, sin%0;3 1o
PDG 2020 1.4% 2.4% 4.2% 3.2% Lo
JUNO 6years ~0.2% ~0.3% ~0.5% ~12%
Chinese Phys. C 46 123001 (2022) 102 e N e
102 103 104 10°

2023-02-22
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https://iopscience.iop.org/article/10.1088/1674-1137/ac8bc9
https://iopscience.iop.org/article/10.1088/1674-1137/ac8bc9

Intermediate-energy v: 'Be, pep, CNO
Different radiopurity scenarios
Improve Borexino results:

’Be and pep in 1-2 years

Events/p.e.

Solar neutrinos

CNO in 2-4 years

New paper soon on arXiv

TFC-Subtracted dataset

2 3
HHT]" ||I|I|T|] IIIHHT|—1—|T

!

10*

-
Q.
N

— IBD

—— Baseline

—— Ideal
Borexino-like

pep

—_
o

ﬁllllﬂﬂ] TT

7Be\\
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vl b by by b b L L L
800 1000 1200 1400 1600 1800 2000 2200 2400
Reconstructed energy [p.e.]

Events /p.e.

Detection through
elastic scatteringone™

High-energy v: 2B

expected precision in 10 years:
o 2B flux: 5%

* sin%0;,:+9% / -8%
o AmZ,:+25%/-17%
arXiv:2210.08437 (submitted to APJ)

TFC-Tagged dataset

10°
10°
104
10°

107

— IBD
—— Baseline
—— |deal

Borexino-like

10

1

A

P T c e b b b Ny ] P
800 1000 1200 1400 1600 1800 2000 2200 2400
Reconstructed energy [p.e.]

e b
N ~
w u

8B flux [10® cm~2s~1]
»
o

Am3,[1073 eV?]
[+2]
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e - 35 4 45
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= 10 =
‘E —Total 3
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O —\/-1e3 ES -
"8 10 —v-"CNC
5 Reactor ES+NC a
g, — Radioactivity & Isotope
” .
- Li
1 . 1 I 1 1 1 I 1 1 I 1 1 I 1 1 1 I 1 1 1 I 1 1 1
2 4 6 8 10 12 14 16 18 20
Visible energy [MeV]
SARAIRRRER RRRRN LAV AN RRE Best-fit ES+NC+CC
= 3 s =5.25x10% cm=2s71 — Lo
g J Am2, =7.5x1075 eVv2 - 20
= - sin?6,=0307 7 30
I-I }-1\ TRTT TTTT TTTT TTTT
= E IR IR fl9 ES+NC+CC+SNO
C i = 7 — 1-o
- E 1. 2-0
3 E ERE 30
= = =3
£||\|\||||||H||||||H\£\|\|\|H| \Ill\II-Tl
INREN }\Illll-_J\\iil-'\l'l\ \i‘llll\lll\lli \Illll\ TTT lIJIIJ
R N = \ ] 9
— i N Pl N ] ]
S P E 47
1 \ -
- ) + = 5%
o A = ey .. 1°3
S JFERAN DA &)
et \]\177777\_\1““ [T (wREE |H|1'|~~r-r_r_r_1—|'\|f__' Lo N A 1
0.25 0.30 0.35 0.40 475 525 5.75 4 6 8 10 12
sin20;, 8B flux [10® cm~2571] Am3,[1073 eV?]
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https://arxiv.org/abs/2210.08437

Diffuse Supernova Neutrino Background (DSNB)

T; JPE =, [ —e=TUNOOWACL)I0yrs Integrated flux of all past Supernovae (SN) explosions
o g, —=— KamLAND (2021) I . . . .

S — ||+ skeIv oz in the visible Universe

= ke —»— SK-LILIII (2012)

o 10 = % e BorexmoC020) * Notyet ob§erved

= * Expected signal: few IBD per year

O .

1 * Main backgrounds:

>

= e [BD from reactor v (E > 10 MeV)

o 107 « NC interactions from atmospheric v on 12C

Z M 0 (pulse shape discrimination — efficiency 50% = 80%)
R 107 = (E,)=15 MeV. £, =027

== Ry (0)=0.5%107 yr! Mpc™

— (E)=I8 MeV. [, 2040 14 | Ron(0) = 1x10° yr Mpe”
3l R gy (0.5352)x10™yr! Mpe [ = R (0) = 2%10" yr ! Mpe?
10~ = 1 E Byt 50%—30%
5 10 15 20 25 30 35 - N 5, 30%—20%
Model prediction E, [MeV]

10

Sensitivity [G]
[o.3]

DSNB discovery potential:
30 in 3 years with nominal model :
JCAP10(2022)033 2
0

. 2 4 6 8 10 12 14 16 18 20
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https://iopscience.iop.org/article/10.1088/1475-7516/2022/10/033

The JUNO Collaboration

International collaboration
75 Institutes from 18 countries
> 650 collaborators

21st JUNO collaboration meeting, Feb. 6-10, 2023, Kaiping

2023-02-22

Country Institute Country Institute Country Institute
Armenia | Yerevan Physics Institute China SYSU Germany U. Mainz
Belgium | Universite libre de Bruxelles | China Tsinghua U. Germany U. Tuebingen
Brazil PUC China UCAS Italy INFN Catania
Brazil UEL China USTC Italy INFN di Frascati
Chile PCUC China U. of South China Italy INFN-Ferrara
Chile SAPHIR China Wu Yi U. Italy INFN-Milano
Chile UNAB China Wuhan U. Italy INFN-Milano Bicocca
China BISEE China Xi'an JT U. Italy INFN-Padova
China Beijing Normal U. China Xiamen University Italy INFN-Perugia
China CAGS China Zhengzhou U. Italy INFN-Roma 3
China ChongQing University China NUDT Latvia 1IECS
China CIAE China CUG-Beijing Pakistan PINSTECH (PAEC)
China DGUT China ECUT-Nanchang City Russia INR Moscow
China Guangxi U. China CDUT-Chengdu Russia JINR
China Harbin Institute of Technology | Czech Charles U. Russia MSU
China IHEP Finland University of Jyvaskyla | Slovakia FMPICU
China Jilin U. France IJCLab Orsay Taiwan-China | National Chiao-Tung U.
China Jinan U. France LP2i Bordeaux Taiwan-China | National Taiwan U.
China Nanjing U. France CPPM Marseille Taiwan-China | National United U.
China Nankai U. France IPHC Strasbourg Thailand NARIT
China NCEPU France Subatech Nantes Thailand PPRLCU
China Pekin U. Germany | RWTH Aachen U. Thailand SUT
China Shandong U. Germany | TUM U.K. U. Warwick
China Shanghai JT U. Germany | U. Hamburg USA UMD-G
China IGG-Beijing Germany | FZJ-IKP USA UC Irvine
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Summary

* JUNO is a multi-purpose large LS detector

* Construction is ongoing

Civil
construction
2013 }

2015

* Broad physics reach
neutrino mass ordering: 30 in 6 years
Am?%,, Am5,, sin?0,, precision < 1% in 1 year
solar: 'Be, pep, CNO, B
DSNB: 30 in 3 years

Detector
construction

Stay tuned!
Thank you for listening!

2023-02-22 B. Jelmini - JUNO Current status and prospects - LLWI 2023 17



Backup
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LS: Radiopurity control strategy

5000 m? LAB tank ¢ Alumina filtration plant =" Distillation plant

| —85%

N 15%

iy

JUNO CD: 20 kton LS - OSIRIS: 20 ton Gas stripping plant

2023-02-22 B. Jelmini - JUNO Current status and prospects - LLWI 2023

Most installation done
Commissioning will start soon

' \
~+ LS mixing plant
= ~ ’M"
fin:=
'l ‘fl 1|1I.. [ L ) - i ‘-'. T '1|r

y Water extraction plant |

19



Taishan Antineutrino Observatory - TAO

B 5100 -
e 2.8 ton Gd-LS in acrylic vessel
| * 10 m2SiPM = ~94% coverage

B * 50% PDE for light detection

N 9 (] © D @
o * Operated @ -50°C
aler tan U n °
Lol A il 4500 PE/MeV
; = * Energyresolution<2% @ 1 MeV
e . . x * 30 m from Taishan core
il S
« T ) . 1 ¢ Ve 3 )
B Main goals:
- o **“ 5 o = Reference spectrum for JUNO
= Benchmark for nuclear databases
5 e - ‘, e " |sotopic yields and spectra
! ! = Search for sterile neutrinos
#2100 2l
arXiv: 2005.08745
2023-02-22 B. Jelmini - JUNO Current status and prospects - LLWI 2023
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https://arxiv.org/abs/2005.08745
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Online Scintillator Internal Radioactivity
Investigation System - OSIRIS

Head Tank ‘ Automatic
gvn:t: ;:nsk_r;omi‘ \ | - Calibration Unit

4x Top I
Muon Veto PMTs —— &

=l — E———

Steel Frame with
optical separation
7m x 8m

Inner PMT Array:

64x 20”-PMTs \ . 3 |
Acrylic Vessel N

17t of scintillator
3m x 3m

8x Ground Gy I (|4
Muon Veto PMTs —»@ =

S

EPJC 81 (2021) 973

A 20 ton detector to monitor LS radiopurity
before and during JUNO detector filling

280 PE/MeV
Energy resolution: 6% @ 1 MeV

64 x 20-inch PMTs for LS — 9% coverage
12 x 20-inch PMTs for muon veto

Expected sensitivity:

e ~101°>g/gfor U/Th in a few days (reactor)
» ~1017g/gfor U/Th in 2-3 weeks (solar)
Other measurable isotopes: 4C, 21%Po, 8>Kr

Possible upgrade to Serappis Eur. Phys. J. C 82, 779 (2022)

(SEarch for RAre PP-neutrinos In Scintillator)

B. Jelmini - JUNO Current status and prospects - LLWI 2023
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https://epjc.epj.org/articles/epjc/abs/2021/11/10052_2021_Article_9544/10052_2021_Article_9544.html
https://link.springer.com/article/10.1140/epjc/s10052-022-10725-y

Veto Water Cherenkov detector

~650 m rock overburden (1800 m.w.e.) 2 muon rate: 4 Hz, mean muon energy: 207 GeV

Ultra-pure
water system

35 kton of ultra-pure water serving as passive shield and Water Cherenkov detector
e 2400 20-inch MCP PMTs, detection efficiency of cosmic muons larger than 99.5%
* Keep the temperature uniform and stable at (21+1)°C

e Quality: 22°Rn < 10 mBg/m3, attenuation length 30~40 m

2023-02-22 B. Jelmini - JUNO Current status and prospects - LLWI 2023

22



Veto detector: Top Tracker

2023-02-22

N\
TT

WCD + CD

True p

Rate (Hz)

0.10F o : T

:ﬁ | JUNO preliminary
0.08 ". |
oosf* § 6 — 0.2°

‘_‘ $ AD — 20 cm
0.04f- T )
0.02f ="

3 :
00850204 06 08 10 T2 TA T TS0

50% 95%

Opening Angle true-reco (°)

3 layers of plastic scintillators refurbished from the OPERA experiment:

Covering about 50% of the top of the water pool

Three scintillator layers to reduce accidental coincidences
All scintillator panels arrived on site in 2019

Precision muon tracking

Study of cosmogenic background

B. Jelmini - JUNO Current status and prospects - LLWI 2023
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Calibration system

spool mEspool
$ i Automatic Calibration Unit

E—

Calibration house

T—ROV guide rail

Central cable

spool

j

Side cable ‘
|

2023-02-22

source storage

4 sub-systems  JHEP 03(2021)004

Liquid scintillator non-linearity:

* 5 gamma sources
* 2 neutron sources
e Continuous 1?B spectrum

Instrumental non-linearity:
* Tunable UV laser
* Gamma source
Dual Calorimetry Calibration*
e Use 3-inch PMTs
as linear reference
* Correct 20-inch PMT
channel-wise non-linearity
— Residual NL < 0.3%

B. Jelmini - JUNO Current status and prospects - LLWI 2023

Residual bias [%]

*Yang Han, https://hal.archives-ouvertes.fr/tel-03295420v1

1=
- S0 ® Data
iy Attt bt —Best fit ---4
- 1¥7ng
:_' ¢ 'Sséé """""""""""""""""""""
_ | 1 1 l l l
E T T i
- i
- H
0_ ___________________________________________
- gt I
| R R
_:||||l||||l||||l||||l|||||||||l|||
0% 1 2 3 4 5 5
True gamma energy [MeV]
1.0 B
1,005 === == m oo ]
N —
& 1 e rirrrrrrre
o}
£ L 4
G 0.995[ -~ === === - "N~ mmmmmmm e m e 3
c - 1
© C ]
C 099 -----------mmmmmmmm TN m oo oo —
b C
% -------- Zero instrum. nonlin.
£0.985 i ) :
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- 0.98| — — Calibrated instrum. nonlin.
[ ] 0.3%band
T o T T T 1 Loy by by s
0'9750 1 2 3 7 8

4 5 6
True electron energy [MeV]
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https://link.springer.com/article/10.1007/JHEP03(2021)004

Geoneutrinos

2016 J. Phys. G: Nucl. Part. Phys. 43 030401

| year simulated data

450

400

Signal
350 g

9Li 8He
Accidentals
Fast Neutrons

300

Event / 225 keV

250

200

150

100

-

llllll[l[l”II Tl [l'll'llllllllll TTT ]

S
i

A
N
w
.
(6]
(o]

7 8 9 10
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Motivation:

Earth radiogenic heat, especially from the
mantle

U/Th ratio = insight about the Earth
formation

Expected ~400 IBD per year

Challenge: reactor-v background,

~40 times larger

Flux precision: 13% in 1 year = 5% in 10 years
(current precision ~16-18%)

Sensitive to Th/U ratio at percent level
Interdisciplinary team of physicists and
geologists at work to develop a local refined
crust model (required to get information on the
mantle)
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Atmospheric neutrinos

First measurement with LS: can give important inputs in

the 100 MeV - 10 GeV energy range

Detection through CC and NC
interactions — CC-only analysis

Muon/electron flavour discrimination:

Ve and v, spectra with precision
of 10% to 25% in 5 years

NMO determination through
matter effects — complementary to
reactor neutrinos

- Combined analysis under study

\ Cosmic ray

Measurement of 0,4
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https://link.springer.com/article/10.1140/epjc/s10052-021-09565-z
https://link.springer.com/article/10.1140/epjc/s10052-021-09565-z

Supernova (SN) neutrinos

Galactic core-collapse SN (CCSN) rate:

~3 per century

CCSN emits 99% of energy in form of
neutrinos

Supernova Burst @ 10 kpc:
~5000 IBD

~300 eES

~2000 pES (all flavours)

Dedicated electronics to handle high
rate of events within few seconds.

E, dN/dE,

Determination of flavour content,
energy spectrum,
time evolution of the signal

5

2016 J. Phys. G: Nucl. Part. Phys. 43 030401
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