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e s it possible to explain TeV-PeV neutrinos in coronal
scenario?

e Which classes of AGN are more neutrino-loud?
e For which parameters is it possible?
e Technical details

e Results
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Coronal spectrum

<1
F(z) = / —G(z, x0) f(x0)dxy, (1)
0 To
G(x,xo) - Green function given in Sunyaev, Titarchuk (1980)
+3 @ >
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f(zo) - spectrum of soft photons (accretion disk in our case)

relativistic correction, Pozdnyakov et al. (1983)
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Model SED
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Acceleration

: -1
jx E7, E<E,, (4)
Proton spectral index is motivated by recent PIC simulations Kisaka et al. (2020)

We focus on accelerated protons with E,,., ~ 10-100 PeV, which corresponds to
a threshold photon energy of 1-10 eV.
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Timescales
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Monte-Carlo. Sampling

Method proposed in Kalashev et al. (2015) but for the accretion disk only. We extend this
approach to incorporate the coronal component.

Proton path

T = / ’ R(E, z)dz, where 7, = —log&; (6)

Jj—1

Angle of interaction
1 T
52:m/ rdrR(E, z;,T), cosﬁj:zj/,/z]z—l—r]? (7)
» <] Tg

Photon energy

1 1 — cosb;

& = R(E, zj,r;) 224713
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Neutrino spectrum in rest frame
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Diffuse neutrino flux

Integration over sources

C 1 dp(ZaLX> LV(E/aLX)
= dz /dlo L , (9
v ) Vs Y e, Y

where dp/dlog Lx is the X-ray luminosity function provided for example in Ueda
et al. (2014)

®,(E)

Normalization

We assume a direct proportionality between neutrino luminosity and X-ray
luminosity: L, o< Lx. The computed neutrino flux is then normalized to the
lceCube diffuse flux. The resulting normalization factor implies L, ~ 0.1Lx i.e.,
the neutrino luminosity is about 10% of the X-ray luminosity.
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Diffuse neutrino spectrum

LV ~ OlLy
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Angular dependence

Generalization of the scheme to an arbitrary proton propagation angle

1 _
R(E, 27, 0) = cosf / Y M)

22 +1r2 — 2zrsin y cos @

where cos ) = 2z cos x/v/2% + r2 — 227 sin x cos ¢.

Consequently, a dependence on the azimuthal angle ¢ emerges, which must also
be accounted for in Monte Carlo simulations.

®j
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0
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Angular dependence

Timescales for various proton propagation angles
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Conclusions

e The present work demonstrates that the account of the flat corona
emission provides conditions for efficient neutrino production in a

~ 50 TeV - sub PeV energy band for reasonable values of the
parameters for py interactions only.

e In the flat corona scenario, the resulting neutrino spectrum is found
to be independent of the proton propagation angle.

e The effect might become appreciable if the detailed internal
structure of the corona were considered (in progress now)

Simon Sotirov, MSU, INR RAS TeV-PeV neutrinos from AGN col



Acknowledgments

Thank you for your attention!

The study is supported by the Russian Science Foundation, grant Ne 25-12-00111

Simon Sotirov, MSU, INR RAS TeV-PeV neutrinos from AGN col



Backup

BACKUP

eV neutrinos from AGN coronae

on Sotirov, MSU, INR RAS




turbulence-related effects?
Spatial diffusion

Spatial diffusion mean free path A (related to the diffusion coefficient by D = Ac/3) is given by
A=mnyE/(eB)

For our estimates, we adopt B = 102 G as a plausible value for this acceleration model. The
gyrofactor can span a wide range of values; for example, in blazars 7, can be as high as ~ 10*
A in units of r, can be in the range 17, — 10?r, at a typical energy of 10 PeV, where py
interactions dominate over Bethe—Heitler processes.

Mean free path

The mean free path for py interactions, A, can be calculated using the relation

AP'Y
1= R(z, E)dz , (12)

20

Within the framework of the model adopted in this work, A, ~ 10~ ?r,, 10~ 'r,, and 10?7, for
luminosities Lx = 10%¢, 10%*, and 10%2 erg/s, respectively and E = 10 PeV.
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To estimate the spectrum of secondary photons and electrons, one can solve the
one-dimensional stationary transport equations. Transport equations incorporating inverse
Compton scattering and photon-photon annihilation can be written in the following form for
electrons (or positrons):

Transport equation for electrons (positrons)

One docs
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and for photons:

Transport eqution for photons
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