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As usual too many really interesting contribution

Circle the two pictures in each row that match.

o« 212 contribution in the Neutrinos and Muons Track

« 7 Plenary contributions

* 11 discussion sessions

 Many excellent posters, pre-recorded talks, ...

« Everything recorded and viewable at any time
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Bottom-line up front

« We have exciting results with neutrinos (in particular MM), but really we don’t
have enough (high energy) neutrinos (yet)

 What is my evidence for this observation?
« Aflurry of ideas for new telescopes/arrays/satellites/balloons/...

« Everyone mentions neutrinos -> even if an experiment primarily targets
UHCRs, neutrinos are always mentioned too

* Detector calibration is a serious business now, systematics become relevant

* An incredible amount of contributions dealing with reconstructions,
simulations, global frameworks, specific analyses, machine learning, source
studies, transient analysis, time-integrated analyses, ...
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Current players and their upgrades

10 years after completion still scratching
the surface of neutrino astronomy

s W lceCube Upgrade funded and optical
¢ lceCube modules are currently being produced

e Noqee,

lceCube-Gen2 proposed for
construction after completion of the

il | Upgrade

Highlight: Kowalski PoS(ICRC2021)022

v Gen2-Radio ® IceCube-Gen2 ® IceCube o IceCube Upgrade
......... .
AR o ..',: . R 7R I ISR *

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

A ..'. . ..'. .-.. . ..’ iiii S B o, Y I NP * *

':" ...':".':'.-'.':'..'." : CIISPEEE ) fee e 0] p * .
Skm 1 km ~250m 25 m
IceCube-Gen2 planed construction: 2024-2032 completed in 2010 under construction

For more ideas: Discussion session 38: Future of neutrino telescopes
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https://pos.sissa.it/395/022/

Current players under construction

o 12 KM3NeT detection units now operational
Highlight: Dzhilkibaev PoS(ICRC2021)002 Review: Coyle PoS(ICRC2021)042

. Deployment schedule
28 Baikal-GvD %

Year Number of | Number of
W clusters [e]\V

2016 1 288
2017 2 576
Shore DAQ center
2018 3 864
o 2019 5 1440 Planned:
: '“ Completion &
2020 7 2016
of ORCA115 OSC|IIat|on Research
ik 2021 8 2304
g 3 array in with Cosmics In the Abyss
A %% % :—rg 2022 10 2880 2025 and
§ : % % géé 2023 12 3456 ARCA230 in
é % 9§ § bl 2024 14 4032 2027
ol 8% 4 G844 il Effective
&g : ég im.  volume 2021:
g8 8 488 di8ls
Vic L 040 km3
o
i 1 (cascade
—— mode) Astroparticle Research

with Cosmics In the Abyss
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https://pos.sissa.it/395/042
https://pos.sissa.it/395/002

New players under construction

PUEO
( R N O - G Balloon payload
Rl Mectrine Ozervtory - Croerleod Wlth radio
T First large scale antennas.

implementation of
a radio neutrino

Successor of

array ANITA, but with
improved
: 35 stations energy
planned and fully- threshold and
funded, 1st improved
deployment = sensitivity (x10)
currently on-going
Scheduled to fly
H ! from McMurdo
* % in 12/2024

PoS(ICRC2021)1029

Highlight: Wissel PoS(ICRC2021)001
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https://pos.sissa.it/395/001
https://pos.sissa.it/395/1029

New players in pathfinder mode

@ Trinity

particle
shower

&
2
b

N

Concept: “Many times MAGIC”
Demonstrator telescope funded by NSF

Cherenkov techniques has the potential to bridge the
energy region between in-ice / in-water optical arrays

and radio technique

EUSO

EUSO-SPB1

EUSO-
Balloon
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-SPB2

PoSICRC2021)404

7o} P-ONE
‘

432m - LiDAR -

Pacific: coast of
Vancouver
Potential for third
large water array

408m - PMT Spec - (j
4
384m - Standard M. - 7

312m - Standard M. -

of |
POEMMA
s Fluorescence  -rovreess-

Second
pathfinder string
deployed in 2020

PoSUICRC2021)1179
PoSUICRC2021)1234

288m - Muon Tracker - ﬁ

264m-MiniSpeo - f 8

s First attenuation
length
wonew. 1 Measurements
1 Data is public
Combination 120m - WOM - E https://data.oceannetworks.ca

and
Cherenkov
techniques

EUSO-SPB2 targets the observation of

Highlight: Resconi PoS(ICRC2021)024

(2029) Earth Orbit

K-EUSO UHECRSs, works as technology

demonstrator for the proposed
POEMMA mission targeting (also)
transient neutrinos

PoSACRC2021)976
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https://pos.sissa.it/395/1179/
https://pos.sissa.it/395/1234/
https://pos.sissa.it/395/404/
https://pos.sissa.it/395/976/
https://pos.sissa.it/395/024

. i The radio crowd, PT 2.
New players in pathfinder mode

UHECR PoS(ICRC2021)1181 Targeting tau neutrinos emerging
vertcal shower PoS(ICRC2021)1035 from the Earth using radio

Same detection channel, but
different geometry ideas

Up on a mountain vs. covering
the mountain

Implications for discovery Veff
vs. angular resolution

GRANDProto300 > _ GRAND200k

2021 2025 203X

TAROGE

PoS(ICRC2021)1173

PoS(ICRC2021)1072
PoS(ICRC2021)1084

Elevation >.

BEACON

Prototype
operational
using

phased array
approach

Trigger Array

First set-up in Antarctic
mountains

Pointing Array .

L~0(100 m)

ERLANGEN CENTRE

DESY. | ICRC 2021, Neutrino Rapporteur ‘}:}‘j FOR ASTROPARTICLE 9


https://pos.sissa.it/395/1181/
https://pos.sissa.it/395/1035/
https://pos.sissa.it/395/1072/
https://pos.sissa.it/395/1084/
https://pos.sissa.it/395/1173/

Players in the low energy regime

Super-K + Gd

Water-Cherenkov detector

25 years since it started taking data
Gadoliniumsulfate now being released for
better neutrino anti-neutrino distinction

Hyper-K(aminokande)
Next generation Water-Cherenkov detector
T2K -> Kamioka approved in 2020

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025

FY2026 FY2027 FY2028

se] Cavern Tank BT

-k
= . install
excavation Const. instatia

tion

const. I I

PMT production
I

MT cases, Mirrors, Electromics etc.

Operation

Water system

Highlight: Fernandez Menendez PoS(ICRC2021)008

Power-upgrade of J-PARC and Neutrino Beam—line
____—_
Near Detector Facility, R&D, production ND construction

PoS(ICRC2021)1192 \
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https://pos.sissa.it/395/1192/
https://pos.sissa.it/395/008/

Players in the low(er) energy regime T
PoS(ICRC2021)1076
PoSICRC2021)1187

JUNO

Reactor neutrino experiment

under construction in China

Interesting sensitivities if combined with
ORCA (or the IceCube-Upgrade)

Top Tracker (TT)

Water Cherenkov Detector (WCD)

Central Detector (CD)

BAKSAN Multi-purpose
I liquid
— R scintillator
detector

Idea: Protvino -> Km3Net

Current R&D at 2590km baseline
St, target mass
10kt, targeting
geoneutrinos

and CNO -
neutrinos

PoS(ICRC2021)1188
PoSUICRC2021)1097
PoS(ICRC2021)1100
PoS(ICRC2021)1101

v

Review: Coyle PoS(ICRC2021)042 N YT

FOR ASTROPARTICLE
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https://pos.sissa.it/395/1194/
https://pos.sissa.it/395/1229/
https://pos.sissa.it/395/1076/
https://pos.sissa.it/395/1187/
https://pos.sissa.it/395/042
https://pos.sissa.it/395/1188/
https://pos.sissa.it/395/1097/
https://pos.sissa.it/395/1100/
https://pos.sissa.it/395/1101/

Other exciting experimental endeavors

NA61/SHINE

~13m

Vertex magnets

GAP|

VTPC-2

PSD

VTPC-1
Target
S
voP
x CepaR S} THC 2| 1
BPD-1 BPD-2 BPD-3
y Z

CERN fixed-target experiment,
delivering input to cosmic-ray
predictions, planned detector
upgrades and heavy particle
fragmentation

PoSACRC2021)102
PoS(ICRC2021)535

p-p collision at ATLAS
Charged particles

_______________________
—————— B

Neutral hadrons

100 m of rock
L 48o0m J
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PoS(ICRC2021)416

PoSUICRC2021)1082
PoSUCRC2021)1195
PoS(ICRC2021)1211

“\i\ ’///
X 7Y
RADAR ECHO TELESCOPE

Concept study to use radar echo on
particle showers in ice, indications
for energy threshold lower than radio
neutrino detection

Targeting the muon excess problems
in air showers and predictions for
prompt neutrinos (through forward
charm meson production), starting
data taking 2022

PoS(ICRC2021)1025
POS(ICRC202 1 ) 1 2 1 8 ‘\\\' ERLANGEN CENTRE 1 2
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https://pos.sissa.it/395/416/
https://pos.sissa.it/395/1082/
https://pos.sissa.it/395/1195/
https://pos.sissa.it/395/1211/
https://pos.sissa.it/395/1025/
https://pos.sissa.it/395/1218/
https://pos.sissa.it/395/102/
https://pos.sissa.it/395/535/

Ideas about what things to look for:

« Discussion session on Fundamental Physics with neutrinos (Session 31)
« Theoretical modeling of sources, searches for neutrinos using these models
« Big picture introduction by Spencer Klein
« Some (provocative) questions:
« What comes first: new physics or secondary corrections to our models?
« (Can one use the astrophysical flux as given?
« Do systematic uncertainties dominate all potential searches?

» Discussion session on Astrophysical neutrinos (Session 39)

 Many ideas for searches and searches themselves

« Big picture introduction by Markus Ahlers

 Some (provocative) questions:
» Too risky to assume identical sources for searches, while they are not?
Do we have too many fudge factors in our models, tuned to data?
* Are we clear enough about assumptions when ruling out sources?

 Are there enough precautions against over-interpreting correlations and bias?

DESY. | ICRC 2021, Neutrino Rapporteur ‘:\?‘; rvastoranroe 1 3



Calibration
detector development




Development of photo(n) detectors

WOM
PoS(ICRC2021)1038

SiPMs

N 7 PoS(ICRC2021)1043

mDOM
PoS(ICRC2021)1070
D-Egg
PoS(ICRC2021)1062

Photon traps
PoS(ICRC2021)1039

Extensive discussions about timing requirements, needs Large vs small PMTs

for calibration, suitability for. mqss-productlon of more POSUCRC2021)1104
complex sensors, standardization needs, cost efficiency

of more complex modules, ...

Trend towards more complex and segmented photodetectors

PoSUICRC2021)1041

DDDDD

(a) Genl DOM (b) mDOM (c) D-Egg (d) mEgg (e) LOM-18

Large area PMTs
PoS(ICRC2021)1101

Light concentrators
PoS(ICRC2021)1097

STRAW-b
PoS(ICRC2021)1092

\.
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Discussion of scalability shows that the community is
really gearing up with the next experiments
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https://pos.sissa.it/395/1038/
https://pos.sissa.it/395/1041/
https://pos.sissa.it/395/1043/
https://pos.sissa.it/395/1062/
https://pos.sissa.it/395/1070/
https://pos.sissa.it/395/1101/
https://pos.sissa.it/395/1104/
https://pos.sissa.it/395/1097/
https://pos.sissa.it/395/1039/
https://pos.sissa.it/395/1092/

Hardware development

Only few hardware talks Wlth no neutrlno (yet) the radio flgld
is a bit more into nuts and bolts still
Km3Net electronics Antennas
PoS(ICRC2021)1108 PoS(ICRC2021)1103
Time Sync Baikal-GVD
PoSICRC2021)1067 Rale trlgger
Improvements

Fibre optics for data PoS(ICRC2021)1050

.. PoS(ICRC2021)1074
transmission are here to stay PoS(ICRC2021)1217

Fibre optics IceCube Programmable logic

PoS(ICRC2021)1079 for trigger

Fibre optics Baikal-GVD PoS(ICRC2021)1028
PoS(ICRC2021)1066 System hardware
Fibre optics RNO-G PoS(ICRC2021)1058
PoS(ICRC2021)1058
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https://pos.sissa.it/395/1028/
https://pos.sissa.it/395/1050/
https://pos.sissa.it/395/1074/
https://pos.sissa.it/395/1217/
https://pos.sissa.it/395/1058/
https://pos.sissa.it/395/1066/
https://pos.sissa.it/395/1067/
https://pos.sissa.it/395/1079/
https://pos.sissa.it/395/1108/
https://pos.sissa.it/395/1103/
https://pos.sissa.it/395/1058/

556 mm

Detector calibration

Acoustics Positioning
PoS(ICRC2021)1059

lceCube

Vacuum Port

End cap

—

Mini-Mainboard /L’

+I|CM
Penetrator —

Acoustic Receiver

8>

(behind)
Pinger Driver Board

Capacitor Bank
(behind)
Acoustic Transducer:
-Tailmass ——

- Piezo stack
- Head mass s
O-Rings —

—_—
100 mm

DESY. | ICRC 2021, Neutrino Rapporteur

Northing [m]

585

580

575

o
Q
=]

o
>
o

o
>
S

555

420

PoS(ICRC2021)1052
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Acoustics positioning water

-238

mtime

240
May 11
May 09
May 07
May 05
May 03

Y,m

-241

-242

Baikal

PoS(ICRC2021)1083

-505 -504 -503 -502

POCAM

PoS(ICRC2021)1049

Cameras in Ice

PoS(ICRC2021)1064
PoS(ICRC2021)1047

KM3NeT calibration
units
PoS(ACRC2021)1096

in-situ KM3NeT

PoS(ICRC2021)1081

High-throughput testing
PoS(ICRC2021)1056

Laser for Baikal
PoSUICRC2021)1060

Calibration for Radio

PoS(ICRC2021)1086
PoS(ICRC2021)1069
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https://pos.sissa.it/395/1049/
https://pos.sissa.it/395/1059/
https://pos.sissa.it/395/1060/
https://pos.sissa.it/395/1064/
https://pos.sissa.it/395/1047/
https://pos.sissa.it/395/1081/
https://pos.sissa.it/395/1083/
https://pos.sissa.it/395/1086/
https://pos.sissa.it/395/1069/
https://pos.sissa.it/395/1096/
https://pos.sissa.it/395/1056/
https://pos.sissa.it/395/1052

Media properties

= Monopoles
- - Q-balls (g, =le or s=10"%* cm?)

Cherenkov
o light
10° - s
— 5 : : : L Dindirect [i
107 it Ry [T

Proton detay Qllght
10* : : L ,Lu‘min:esce,n,ce‘ i

Light yield / (v/cm
5

=
o
N
T

g : : : : : : : ! Muon

Lo direct
10 © |Cherenkov
light

100 \ \ Il Il Il Il Il Il Il Il
107* 1073 1072 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Velocity / ¢

Optical Ice Properties

PoSACRC2021)1057
PoSUCRC2021)1023
PoSACRC2021)1119

Radio Ice Modeling

PoSACRC2021)1027
PoS(ICRC2021)1206
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Luminescence properties
of ice and water, a
potential new detection
channel for exotic “slow”
particles in neutrino
telescopes

PoSUCRC2021)1093

Baikal monitoring

PoSICRC2021)1034
PoS(ICRC2021)1094

Baikal luminescence
PoSACRC2021)1113

Attenuation length P-ONE sicrc2021y1160

60
STRAW, Cascadia Basin,
I this Work
50 A L KMB3NeT, AC9,
G. Riccobene et al., Astropart. Phys., 2007

— ¥ KM3NeT, LAMS,
= 40 A i E.G. Anassontzis et al., NIM A, 2008
= }i Lake Baikal,
= i ic
5 30 4 E ¥ I E V. Balkanov et al., Applied Optics, 1999
g ¥ (| “clearest natural water”
B=] Py Smith & Baker, Applied Optics, 1981
< 4
= i \
E) 20 v Y
< =

10 4 =

=
* *
-

350 400 450 500
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https://pos.sissa.it/395/1023/
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https://pos.sissa.it/395/1034/
https://pos.sissa.it/395/1094/
https://pos.sissa.it/395/1113/
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Neutrino pointing

Multi-messenger observations are helped by accurate

pointing both for finding counterparts and calculating
coincidences

Observation: Lots of ongoing work to develop new
ideas, improve pointing, understand pointing,
understand uncertainties and input for searches

Muontracks Baikal
PoS(ICRC2021)1080

skyLLH for IceCube

PoSICRC2021)1073

lceCube Uncertainties

0.4°

PoSICRC2021)1045 PoSUICRC2021)1026

Antares Moon Shadow
PoSACRC2021)1124
.\

Radio + Optical
me= signal arrival direction === 4+ polarization
POS(ICRC2021)1182 + viewing angle B not in field of view

AT
'
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PoS(ICRC2021)1087

—— SplineReco
Ap = —(0.199 + J388)°
(0.023 + 3:582)°
—— SegmentedSplineReco
A¢= —(0.205 * §§78)°

—— SplineReco (sym.)

Ap= —(0.182 = 2.959)°

AG= (0.006 +3523)°
—— CRNN-Reco (sym.)

Ap = —(0.152 + J378)°

A= —(0.064 + 3-979)°

PoS(ICRC2021)1089

azimuth A¢

Single cascade algorithm i
----- Current

— This work

Angular deviation [degrees]

0 energy |

G

D

<
)



https://pos.sissa.it/395/1026/
https://pos.sissa.it/395/1087/
https://pos.sissa.it/395/1089/
https://pos.sissa.it/395/1124/
https://pos.sissa.it/395/1182/
https://pos.sissa.it/395/1080/
https://pos.sissa.it/395/1045/
https://pos.sissa.it/395/1073/

Reconstruction techniques

Observation: Many, many excellent contributions in the bowels of
the experiments in event reconstruction and simulations

Double-cascades GVD
PoS(ICRC2021)1167

Background suppression
PoS(ICRC2021)1114

Hit finding Baikal
PoS(ICRC2021)1063
Functional data analysis
PoS(ICRC2021)1095

Angular power spectrum
PoS(ICRC2021)1198

Uncertainties framework
PoS(ICRC2021)1180

AVW[true, reco] [ °]

MM framework IceCube

PoS(ICRC2021)1098

DESY. | ICRC 2021, Neutrino Rappt.: v

Trend towards modern machine
learning techniques, however,
established techniques still going strong

40

w
o
I

20 A

10 A

Hybrid 80 %
—— Hybrid 50 %
Hybrid 20 %

MLE* 80 %
MLE* 50 % CNN 50 %
MLE* 20 % CNN 20 %

*simplified, approximated likelihood

CNN 80 %

\ —————————————— \ ~
103 104 10° 106
Etrue [GeV]

lceCube GNN

PoSICRC2021)1044

KM3Net GNN

PoS(ICRC2021)1048

lceCube CNN

PoS(ICRC2021)1053
PoS(ACRC2021)1054

Liquid Argon NN

PoSUCRC2021)1075

Radio NN

PoSUCRC2021)1051
PoS(CRC2021)1055
PoSUCRC2021)1157

combining
both worlds
PoS(ICRC2021)1065

\.
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https://pos.sissa.it/395/1044/
https://pos.sissa.it/395/1048/
https://pos.sissa.it/395/1051/
https://pos.sissa.it/395/1055/
https://pos.sissa.it/395/1157/
https://pos.sissa.it/395/1053/
https://pos.sissa.it/395/1054/
https://pos.sissa.it/395/1063/
https://pos.sissa.it/395/1065/
https://pos.sissa.it/395/1075/
https://pos.sissa.it/395/1095/
https://pos.sissa.it/395/1114/
https://pos.sissa.it/395/1167/
https://pos.sissa.it/395/1180/
https://pos.sissa.it/395/1198/
https://pos.sissa.it/395/1098/

Radio reconstruction

ARA

Highlight: Hoffman PoS(ICRC2021)014

Encouraging development: radio is now also grouped with “mainstream” analysis
discussion
However, some challenges remain unique to radio, lots of progress:

Energy
reconstruction

150 A

100 A

50
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all events

A zenith angle [°]

|
|i
|
|

v W

1071 10° 10!

E;ﬁC/EgAm POS(ICRCZOZ 1 ) 1033

PoSACRC2021)1151
R=0.5 MW dipoles
» Ipdas

Comm. Eeriod

100

Low SNR ™|

Analysis
threshold

Effiency (%)

20

\ngular reconstruction

1

PoS(ICRC2021)1153

60+

40

," --- ARA Trigger Efficiency
| --- PA Trigger Efficiency
| |—— ARA2 Analysis Efficiency
’:' —— PA Analysis Efficiency (Deep)
1 —— PA Analysis Efficiency (Total)

0o
01 2 3 45 6 7 8 9101112131415
Signal-to-Noise Ratio (SNR)

NuMoon
PoS(ICRC2021)1148

Template search
PoSACRC2021)1147

Flavor in radio
PoS(ACRC2021)1231

Air shower
background in ice
PoS(ICRC2021)1032

Polarization
ARIANNA

PoS(ACRC2021)1156
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https://pos.sissa.it/395/1032/
https://pos.sissa.it/395/1033/
https://pos.sissa.it/395/1148/
https://pos.sissa.it/395/1151/
https://pos.sissa.it/395/1153/
https://pos.sissa.it/395/1147/
https://pos.sissa.it/395/1156/
https://pos.sissa.it/395/1231/
https://pos.sissa.it/395/014/

Tau neutrinos

_ _ _ _ _ TauRunner
The field of upward going tau neutrinos is booming S CRCTANED
(see also the experimental ideas) nupyProp
Discussion session: Currently 7 independent codes to POS(ICRCZOZI?UO?’
calculate the tau propagation through the Earth nuSpaceSim
PoSUCRC2021)1205

Cherenkov for tau

PoS(ICRC2021)1201
Upward tau
and moon shadow
ANITA tau PoS(ICRC2021)1208
PoS(ICRC2021)1110 Horizontal tracks
HAWC
Upward Tau Auger PoSICRC2021)1036
POS(ICRC2021)1140 httDs://Dos.sissa.it/395/1203 0 ( )
UHE IceCube Not a lot of discussion about the PoS(ICRC2021)1031
ANITA mystery events, but interesting Flavor in total
PoSACRC2021)1170 L PoS(ICRC2021)1178
follow up and limits from Auger
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Muons

Muon related- problems:

(as background for neutrino detectors)

- too many in air showers (as compared to simulations)

- prompt neutrino production (and related muons)
uncertain, lacking solid quantitative predictions

Different simulations, all geared toward upgrading

more seasoned models:

- MCEq widely used for flux predictions and keeps being
improved

- CORSIKA 8 anticipated for comparison

- PROPOSAL for lepton propagation widely used

- small flux differences may be observable for neutrino
telescopes, but need a dedicated effort, not a by-
product of neutrino analyses

- Input from experiments at accelerators like FASER-nu
and NA61/SHINE eagerly anticipated
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Km3NeT Muons

PoSUCRC2021)1112
PoS(ICRC2021)1176

Uncertainty of
muon energy loss

PoSUCRC2021)1221

2d muons sims
PoS(ICRC2021)1209
Analytic calculations

PoSICRC2021)1230

Underground muons
PoS(ICRC2021)1226

Seasonal variations
PoS(ICRC2021)1202

Hadronic interaction
uncertainties

PoS(CRC2021)1227
Atm. neutrino predictions

PoS(ICRC2021)1149
A.r§ ST D4

‘H V7 physics
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Plenum

Global and combined analyses PoSCRC2021)1155

IceCube-Gen2

PoS(ICRC2021)1183
. . . . PoSICRC2021)1184
« Future neutrino telescopes discussion session: Should we be PoS(ICRC2021)1186

like particle physics and have telescope only? End-to-end
forecasting
PoSACRC2021)1222

* Reconstruction discussion session: Should we collaborate
better to more and make analyses
more reproducible across collaborations?

« Do we give to those developing all our codes?

« Dowe well enough to become
efficient physicists in the modern world (data analysis,
simulations development) ?

No result at this conference would have been possible without software;
good software speeds up results, improves everyone’s work satisfaction, and
simplifies cross-instrument verification and collaboration
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Cosmic
Physics

:




The world of neutrinos

Vitagliano, Tamborra and Raffelt, 1910.11878, Rev. Mod. Phys. 92, 45006 (2020)
I
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PoS(ICRC2021)1152

Magnetic monopoles
PoSACRC2021)1127

Exotic neutrinos XMASS

PoSACRC2021)1155

various DM contributions
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Solar neutrinos

JUNO Solar neutrinos
PoSUCRC2021)1229
Solar ANTARES

PoSUICRC2021)1122

Solar flare search
Kamland

PoS(ICRC2021)1163

Solar flares Super-K

PoSUICRC2021)1299

Solar atmospheric
lceCube

PoSUCRC2021)1174

CNO Borexino

PoSUCRC2021)1109
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PoSUCRC2021)1109
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10

Borexino sees first evidence for CNO neutrinos.

All other searches at this point still compatible with

background

JUNO has the potential to resolve B8
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Supernova neutrinos

Everyone is getting ready to see

A supernova in our own Galaxy will certainly be a game
changer for the field, so we better not miss it!

Supernova Early Warning System will alert the astronomical
community to what is coming, many neutrino telescopes are
(in the process of) joining forces

IC - JUNO - KM3 —_— { | { T —_— —-64 %
& L 2
-
o R T
IC - KM3 - HK —_— { T T . -58 %
< '
IC-KM3-HK-JUNO —— t t t 1 = -55%
”~ ’
A
PoS(ICRC2021)1090 ! !

90 % confidence 90 % confidence area (with the
area prior)
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LHAASO

PoS(ICRC2021)1037

JUNO

PoS(ICRC2021)1076
PoS(ICRC2021)1187

lceCube

PoS(ICRC2021)1116
PoS(ICRC2021)1085

KM3Net
PoS(ICRC2021)1102

LVD

PoSACRC2021)1111

Diffuse SN BG

SuperK

PoSUCRC2021)1139
PoS(ICRC2021)1154
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Atmospheric neutrinos

Atmospheric spectra keep improving, a measurement of the
prompt flux seems within reach, putting pressure on the
models to increase precision as well

Prompt neutrino

predictions
PoSUCRC2021)1235

Seasonal variations

. - PoS(ICRC2021)1159
KM3NeT Oscillations o5 :
PoS(ICRC2021)1123 Infl SEnes of
KM3NeT performance et ey Pos(CRC20211123  COMPosition on flux
PoSACRC2021)1172 1'6:' o ' T INoosciIIation's R POS(ICRC2021)1220
1.4 } :;lil:-Fit 5.0 E
KM3NeT mass ordering 2 o 5 orcas E Update HONDA
g model
el bl E PoS(ICRC2021)1210
JUNO with ORCA 2 KM3NeT E|
s eT Flux
PoS(ICRC2021)1196 8 o0ar
: ] PoS(ICRC2021)1125
_ 02 ORCAG6 (355 days) 3
KMBNeT non-standard e Km3Net ARCA
Interactions b Lpoeo/E e [kM/GEV] PoS(ICRC2021)1134
PoSICRC2021)1165
IceCube cross-sections o _ _ _
PoSACRC20211132  TResults of oscillation physics and other neutrino properties

PoS(ICRC2021)1158  keep improving
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Astrophysical neutrinos

Baikal-GVD and Antares/KM3NeT almost there

lceCube increases effort to provide the community with one
estimate and consistent reporting

Spectrum is needed/used as input for many estimates for
sources or BSM physics, so an important ingredient

3.00

Starting Tracks 9.5 year - Simulation Only (This work)
=== Cascade 6 year

771 ==+ Northern Sky Tracks 9.5 year

HESE 7.5 year
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IceCube
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Track-like GVD
PoS(ACRC2021)1177
Baikal Search
PoS(ACRC2021)1144
Diffuse search
ANTARES

PoS(ICRC2021)1126

KM3NeT

sensitivity estimate
PoS(ICRC2021)1077
PoSICRC2021)1162

Starting tracks

lceCube
PoSACRC2021)1130

Downgoing tracks

IceCube
PoS(ACRC2021)1137

Combined fit (sim)

PoSUCRC2021)1129
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Astrophysical neutrinos

Modeling shocks

PoS(ICRC2021)1219

Modeling afterglows
PoSUCRC2021)1214

Modeling clusters
PoSICRC2021)1212

Modeling GRB

progenitors
PoSACRC2021)1233

Modeling choked
GRB

PoS(ICRC2021)1223
MM Starburst Galaxies

PoSICRC2021)1232

Galactic sources
PoSACRC2021)1215

UHE cross-section
PoS(ICRC2021)1200
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No shortage in ideas of what
to look for

Models are being refined, data is
combined from multiple
observatories to predict interesting
objects to look at

No “knock-it-out-of the-park”
suggestion

Images: DESY, Sci comm lab N YT
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Astrophysical neutrinos

Point-sources ANTARES Many searches, nothing conclusive (yet)
PoS(ICRC2021)1161 o
Intriguing
Time-variability IceCube _ /
POS(ICRC2021)1141 “St t d” RadIO'SeleCted B|azarS VS AntareS
ay-tune PoS(ICRC2021)1164
lceCube Magnetars lceCube Cascades for sources
PoSACRC2021)1135 PoSUCRC2021)1150
Point-source search lceCube o
X-Binaries IceCube
PoSICRC2021)1138
Km3Net Starburst it PoS(ICRC2021)1136
: m3Net Starburst sensitivi
lceCube transient search S ICREA0 ) 168 y
PoS(ICRC2021)1128 05 : lceCube Transients < 1 TeV
Hard X-ray AGN IceCube POSUCRCIZ L]

PoS(ICRC2021)1142 Antares vs Baikal Transients DeepCore

PoSACRC2021)1121

. . PoSICRC2021)1143
IceCube infrared Galaxies lceCube GRBs
PoSUACRC2021)1115 lceCube Galaxy clusters
PoSACRC2021)1118

PoSUCRC2021)1133
DESY. | ICRC 2021, Neutrino Rapporteur ‘\ FORASTROPARTICLE



https://pos.sissa.it/395/1115/
https://pos.sissa.it/395/1118/
https://pos.sissa.it/395/1121/
https://pos.sissa.it/395/1128/
https://pos.sissa.it/395/1131/
https://pos.sissa.it/395/1133/
https://pos.sissa.it/395/1135/
https://pos.sissa.it/395/1136/
https://pos.sissa.it/395/1138/
https://pos.sissa.it/395/1141/
https://pos.sissa.it/395/1142/
https://pos.sissa.it/395/1143/
https://pos.sissa.it/395/1150/
https://pos.sissa.it/395/1161/
https://pos.sissa.it/395/1164/
https://pos.sissa.it/395/1168/

Bottom-line

We need more neutrinos

\.
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