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The Muon-Neutrino Sky Ny
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Neutrino Emission from NGC1068
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Gen?2 Science Highlights
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https://icecube-gen2.wisc.edu/wp-content/uploads/2023/07/IceCube_Gen2_TDR_0.05_July27.2023_Part_I_and_II.pdf

Summary & Conclusions N e
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o After the discovery of the flaring blazar TXS 056+056 in 2017, IceCube has identified
two additional sources of high-energy neutrinos

o Neutrino emission from the Galactic Plane has been found using the cascade
channel (also seeing strong hints in track channel)

o NGC 1068 has been identified as a source of energetic neutrinos (4.20)
=> Searches for neutrino emission from other Seyfert Galaxies so far inconclusive

o Still a lot of room for more sources in the total diffuse neutrino flux

o lceCube-Gen2 will address the emerging questions raised by over ten years of
lceCube measurements.

Christian Haack | ECAP - IceCube + Gen2 18



SSSSSSS

Backup




-

PHYSICS

Neutrinos from the Galactic Plane ‘\}}v it

Y. Optical

v Predicted r® Northern Sky \\Northern Sky
\

Southern Sky Southern SI;X

v Analysis Expectation

Typical Event Uncertaint’ip

Galactic Coord.

'.,.——

\
&

2120° -180°

DOI: 10.1126/science.adc9818

Christian Haack | ECAP - IceCube + Gen2 20

Pre-Trial Significance (n-o)


https://doi.org/10.1126/science.adc9818

GRB221009A AN Fu

' I ‘V PHYSICS

ICECUBE COLLABORATION

10% _ 20 IceCube 90% CL UL (per flavor) — 10%7
? TIRS FRA, TO [-1, +2] h :
103 _ 3.0 —— GRECO, T90 L 106
— — GFU, T90
102 . —— ELOWEN, TO £+ 500 s 1055
10! Fermi-GBM (peak 2) 3.0 - 10%4 %
] TO[+175,+1458] s 2.5 o
] 2.0 [ 1053 =
] Fermi-LAT 15 &
10-14 TO [+200, +800] s -10°% 3
_ L 1051
1072 7 Fermi-GBM (peak 1) 10
1 TO[+0, +43.4] s
1073 E - 1070
] HAWC 95% CL UL at 1 TeV
1044 TO [+8.0, +14.4] h L 10%
| I | I | I |
104 1072 100 10° 10* 106 108
Credits: Credit: NASA/Swift/A. Beardmore (University of Leicester) E [GeV]

Christian Haack | ECAP - IceCube + Gen2 21



Seyfert Galaxies
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New measurements using starting tracks (ESTES)
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Neutrinos are ideal messengers oy o

\

AGNSs, SNRs, GRBs... ' *

Gamma rays -
They point to their sources, but they
black .
holes can be absorbed and are created by
multiple emission mechanisms.

Neutrinos

They are weak, neutral
particles that point to their
sources and carry information
from deep within their origins.

air shower
r

They are charged particles and
are deflected by magnetic fields.

* x IceCube Collaboration/WIPAC, Juan Antonio Aguilar, and Jamie Yang
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A History of Neutrino Astronomy 3‘
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Event Selection Strategies Ny
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GP Searches in IceCube AN “
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Seyfert Galaxies
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After correcting for multiple testing: 2.70 excess

Christian Haack | ECAP - IceCube + Gen2

31



Seyfert Galaxies
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