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Motivation
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lceCube collaboration 2025

- Diffuse Neutrino Spectrum Break ~ 30 TeV '~ 2.7
- High Energy Neutrino Emission = 30 TeV - Significance > 40
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Motivation: Start With NGC 7469

NANJING UNIVERSITY

Seyferts could contribute high energy diffuse neutrinos

Sommani et al. 2025 lceCube Collaboration 2025

11(%irculars' and Notices' 90% contours 10~7
' - = IC220424A Circular _ :
11.0 — |C220424A Notice — : : ) : :
~~- 1C230416A Circular n 9 NGC 1068 : iffuse :
10.5- —— 1C230416A Notice o 1007 1 : »
—_ Y% NGC 7469 | : : :
P 10.0 g : : ,
S . l:-_:::::::::::::::____.; % 10_11 1 : _ CGCG42_0_ .  - _
-~ [} . .
g 957 | Vo g ' '
e} ! I I —~ :
8 90] ! : | &) : :
. 1 p—
| Lo & 107 A - NGEATDL
I
851 1L__\ L : ) :
| I NGC 7469
801 L] 10—15 Ao
T T T 1 1 1 1
4 4 47 4
345 Righti\fcension?o] 348 102 103 10% 10° 106 107
E, [GeV]
Seyfert 1.2 Dec = 8.87

Red shift z = 0.016268
Black Hole Mass: My, = 9 x 10°M

y~ 1.9

Qi-Rui Yang, qr.yang@smail.nju.edu.cn

Table 1
Fermi-LAT Flux Upper Limit of NGC 7469

Energy Low Energy High 95% Flux UL
(GeV) (GeV) (<107 MeV cm™* s~
0.1 0.3 6.02

0.3 1.0 5.72

1.0 3.16 5.18
3.16 10 7.49

10 31.6 345
31.6 100 12.0

100 1000 29.2
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Local Significance: 3.8¢
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Start With NGC 7469
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NGC 1068-like AGN NGC 7469-like AGN
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Physical Model o aiks
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DlSk—COl‘ ona MOdel I IceCube (this work) i Electromagnetic observations (26)

Murase et al. 2022 1O

\’
Comptonized X rays '
CR-induced cascade ;‘ ‘
I RS optical/lUV
accretion 4
A 7AV
|
Photon energy, E. [eV]

* Photon Field: Multi-temperature blackbody from accretion disk (“Big Blue Bump”) + power-law X-ray
component.

s

1040 L

Fiorillo et al. (2025)

Photon luminosity, E7% lerg/]
il
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p (Accelerated within the coronae) + y (Disk + Coronae photon) — N + V%
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Start With NGC 7469: Physical Model &) & IR

1077

For over 100 TeV neutrinos (corresponding to 2 PeV parent protons) :

1079 1
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NGC 1068: ¢ ~ 0.1

Magnetization o 2> 1

Timescale, s

Magnetic Field B

1013 1014 1015 16 1017 1018

B2
O ~N > » Energy, eV
4rn,m,c Proton number density n, ¢, T BTG T uence
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Start With NGC 7469: Physical Model LR EES

NANJING UNIVERSITY

For neutrinos spectral index of ~ 2:

10° } e ; _ . _ . .
o'l | 1. Particles gain energy by interacting with the
100} . turbulence, with their gyro-radius 7,
oty determining the relevant turbulent length
L 102} 7
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10} 2.  Particle acceleration draw energy from the
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Damping Condition: U, ~ Uy
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On the Origin of ~100 TeV Neutrinos from the Seyfert Galaxy NGC 7469
DOI:10.3847/1538-4357/ae1bab, ApJ 995 166

c~ 10

w 3- for 4, > o Pair-dominated coronae
/
Highly magnetized coronae

Reconnection [Mbarek et al. 2024
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Diffuse Neutrino: Parameters

£
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NGC 1068-like AGN NGC 7469-like AGN

Proton-electron coronae, low magnetization 6 < 1 Positron-electron coronae, high magnetization g 62 1
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Diffuse Neutrino: Parameters Oaikg
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- Two independent parameters:
X-ray luminosity Ly , Magnetization o

X-ray luminosities Ly evolve with redshift (XLF)

X-ray luminosity Ly: SMBH mass, Photon Field  ,, ' \'c 0 leda et al. 2014
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Diffuse Neutrino: Parameters
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- Two independent parameters:
X-ray luminosity Ly , Magnetization o

Magnetization o: Magnetic Field

For low magnetization: Proton-electron coronae NGC 1068 Ilke AGN
Ba,max = \/4'7.[6’/lprnpc2 np =n, = TT/ (O-TRC) LB LX
: Coronae heated by other merchanisms
For high magnetization: Pair dominated coronae NGC 7469-like AGN
8L, | . oL
B, =~ X n, = \/ Bay/Anom,c? S n, = 71/ (orR) L Ly _'
Nx Ve X tgigs Equipartition |

12
Qi-Rui Yang, qr.yang@smail.nju.edu.cn 03/09/2026 Tendo, Japan


mailto:qr.yang@smail.nju.edu.cn

> -
7z
z > \¢ \
A5 v )
’% uv\‘@

NANJING UNIVERSITY

tacc > tC

ool

Protons can’t
be efficiently
accelerated

o o
l0g10 (Ep, max/€V)

=
iy

Magnetization, o Hillas criterion

13


mailto:qr.yang@smail.nju.edu.cn

F

1%

Flux[TeVcm™2s71]

i fy (107 10 dd
_ L[E(z + ), Ly, Q'] X P(G)deLXdG

Diffuse Neutrino: Spectrum
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P(0): Assumed magnetization distribution 0.04 <6 < 10 ¥
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Summary Waik%
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On the Origin of ~100 TeV Neutrinos from the Seyfert Galaxy NGC 7469. ApJ,995,166
- NGC 7469 proved that Seyferts could contribute high-energy neutrinos with a
pair-dominated / highly magnetized corona.

Turbulent AGN coronae as the origin of diffuse neutrinos. ApJ,1003,116

- The AGN population, divided into NGC 1068-like and NGC 7469-like
sources, can explain the diffuse neutrino flux up to PeV energies observed by
lceCube.

- Only ~10% of the AGNSs are capable of contributing diffuse neutrino.

- The 30 TeV break in diffuse neutrino spectrum is explained by the saturation
of py with cosmological redshift.
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