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I. Introduction: the KM3-230213A event



  

What to expect (before the refereed paper was released)?

Neutrinos from TXS 0506+056 (z= 0.33, Aartsen et al., 2018) and NGC 1068
(z = 0.0038, IceCube 2022)
See also Aartsen et al., 2018b (~dozen-TeV neutrinos from a low state of TXS 
0506+056) and Kadler et al., 2016 (one neutrino event possible associated with a 
blazar)



  

What to expect (before the refereed paper was released)?

Neutrino signal from the Galactic plane (IceCube, 2023) and effective areas 
(Adriani et al, astro-ph/2502.08173)
Our (naive) expectations: powerful blazar (FSRQ) at z~1,
theoretical scenario: neutrino production on external photon field



  

The KM3-230213A event in the ARCA detector (Aiello et al., Nature, 638, 8050 (2025))

offshore Portopalo di Capo Passero, Sicily, Italy, 
3450 m depth

track event (probably from a μ) 120 (+110-60) PeV
The parent particle: probably muon or tauon 
neutrino E = [72 PeV, 2.6 EeV] (90 % C.L.)

direction reconstruction uncertainty 0.12° (stat.) + 
up to 1.5 ° (syst.)

0.6° above the horizon
11.1° from the Galactic plane (Adriani et al., astro-

ph/2502.08387)



  

II. On the cosmogenic neutrino scenario



  

At least some diffuse isotropic / cosmogenic neutrino models are disfauvored
(Li et al., astro-ph/2502.04508)



  

Mind the “pre-cosmogenic” neutrinos (!!): generated immediately before the release of the 
accelerated UHECR from the sources (!)

CR at 1 EeV: the light component is 
extragalactic (see works on the 

anisotropy: Abreu et al., 2011; AUGER 
2012a,b; Giacinti et al, 2012)

Interaction of the CR during the 
confinement phase (?!) →

neutrino productionHard injection spectra: e.g. Aloisio et al, JCAP, 020, 10 (2014)  



  

III. The blazar candidate sources of the KM3-230213A event



  

The blazar origin of the KM3-230213A event (KM3Net et al.,
astro-ph/2502.08484)



  

The blazar origin of the KM3-230213A event (KM3Net et al.,
astro-ph/2502.08484)



  

IV. PKS 0605-085 as the origin of the KM3-230213A event
(Dzhatdoev, astro-ph/2502.11434)

The spine-sheath scenario (following Ghisellini et al., 
A&A, 432, 401, 2005)

Ansoldi et al., ApJ Lett., 863, L10 (2018)

The neutrino production efficiency
easily reaches ~0.1-1 at the proton 

energy of 1-3 EeV;
the mean expected number of the 

observable neutrino events
~10-2 is achievable

Probably a ~pc-scale structure in our case



  

IV. The blazar PKS 0605-085 (z= 0.87) as the origin of the KM3-230213A
(Dzhatdoev, astro-ph/2502.11434)

Comparable number of the neutrino events
from PKS 0605-085 (��� = 1013.7 Hz, ��� = 0.207 eV, ��� = 1046.28 erg/s, �

γ
 = 1046.29 erg/s, �� = 

1045.17 erg/s)
and TXS 0506+056 (��� = 1014.3 Hz, ��� = 1045.81 erg/s, �

γ
 = 1045.72 erg/s, �� = 1044.19 erg/s)

The neutrino beaming pattern may be sharper 
than the gamma-ray emisssion pattern; thus, the 

gamma-ray constraints on the neutrino 
luminosity are relaxed by ~ X 10 times



  

V. MRC 0614-083 as the origin of the KM3-230213A event
What if MRC 0614-083 was an extreme TeV blazar? See e.g. Dzhatdoev et al., 2021 

for the case of 1ES 0229+200 (plotted below). ~0.01 neutrino events achievable.



  

VI. Conclusions

1. The source of the unique event KM3-230213A is still unclear.

2. This event was probably indeed produced by a muon or a tauon neutrino.

3. At least some models of the cosmogenic origin for the KM3-230213A event 
are disfavoured.

4. The blazar PKS 0605-085 (z= 0.87) is one of the best candidates for the 
source of the KM3-230213A event. The spine-sheath scenario (neutrino 

production on external photon field) is a viable neutrino production mechanism 
in this case.

5. MRC 0614-083 could be a viable candidate source of the KM3-230213A 
event if it was an extreme TeV blazar.



  

Additional slides



  

1+67 papers in total; many of these do not provide a detailed discussion



  

max. muon range in water 
is ≈60 km

Energy estimation for 
IC170922A

[Troitsky, Phys.-Usp., 64, 
1261 (2021)]



  

Typical effective area vs. the zenith angle (not to scale)



  

The cosmogenic origin of the KM3-230213A event (interaction of cosmic rays on 
isotropic extragalactic photon fields) is disfavoured (Adriani et al., ApJ, 984, L41, 2025)

”(…) if the event is indeed cosmic, it is most likely of extragalactic origin”
(Adriani et al., astro-ph/2502.08387)

Intergalactic EM cascade counterpart 
(Fang et al., ApJ Lett., 982, L16, 
2025, see also Crnogorcevic et al., 
astro-ph/2503.16606) for z= 0.1

1) Mind the low redshift (!!) (z= 0.1)
2) Mind the need to fit into EGRB (!!)
3) Mind the internal absorption (!!)
4) The actiual value of the neutrino 
intensity
5) The actiual value of B
+(...)
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