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Disentangling the multimessenger

emission from Seyfert starburst
galaxies
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Introducing the Jet
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Introducing the Jet

ALMA 92.0 GHz
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How to Produce High Energy
Photons from These Knots?

* Leptonic scenario — Inverse Compton

e Hadronic scenario - py interactions

pp interactions
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Photon

Spectral distribution of the
energy densities
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Fields
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Leptonic Scenario

. Esyn(\)syn)d\)syn = Psyn(Ye)ne(Ye)dYe/4n
° EIC(\)IC)d\)IC = PIC(Ye)ne(Ye)dYe/4n

—> VicLue = 2[3vice/(8TVsynVomeC)]3-92 voloB-(1 92y L., [Z22C
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Leptonic Scenario
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Leptonic Scenario

Beg(k = 100)

B A ENRIT £2/7.2{7 . ~6/7 { 2T
G| By = (4.5 (L + k)" cyphy (}"syn L1)

=

o
S
=

=

o
>
o

- s
ermi-LAT (17 GeV)

~

w
S~
(@)
—
()
=)
~
o
2

C (17 GeV)
— C(0.18 GeV)

NE (17 GeV)
—— NE (0.18 GeV)

P1-P4 (17 GeV)

Silvia Salvatore - Ruhr-Universitat Bochum 7/12



Leptonic Scenario
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Leptonic Scenario
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Leptonic Scenario

Only knot C with 2 criteria are needed:

1 —— Synchrotron (B =10 mG)

1 — Inverse Compton
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softening of the electron spectrum
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Hadronic Scenario

Photomeson Production

\)]‘[YL\)nv: rkEyzAnyfjetPjetYp_qp-zC/Vk f dEnph(E)f(Yp,E)/Ez fjet Pjet qp
12V
where S Yp,min Yp,max RNpn
Cy Ony>™(2-0p)
Ar[y —_

48T[mp2 C4 Xy(Yp,maxz_qp‘ Yp,minz_qp)

The predicted luminosity is orders of magnitude lower than what observed
in the Fermi-LAT range.
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Hadronic Scenario

Hadronic Pion Production fer Piet Op

\)ppL\)pp: (ngasrklcm-z) EyzAppfjetPjetC/Vk I dEr[X
(En/MnC2) 3403 (E/mMac?)*3 = 1][Er2. my2ct] 22

Yp,min Vp,max ngas

where

App =

2.89x1025(2-q,)

MM pC4(Yp,max2_q"‘ Yp,minz_qp)
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Hadronic Scenario

Hadronic Pion Production fier Piet Op

\)ppL\)pp: (ngasrk /Cm-z) EyzAppfjetPjetC/Vk f dEr[X
(En/MnC2) 3403 (E/mMac?)?3 = 1][Er2 mr2c4] 12

Yp,min Vp,max ngas

2.89x1026(2-q5)

MM pC4(Yp,max2_qp‘ Yp,minz_qp)

 Necessary parameter condition to
explain the observed Fermi flux of
8.2x10*erg/s at 17 GeV

* Ypmin= 1, Yp,max = 2000
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Sub-pc Scales Emission Sites?

Optical thickness evolution for different rc evolution scenarios
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Conclusions

* The jet can explain the Fermi-LAT gamma-rays only under very specific conditions:

Leptonic scenario - knot C (~ 15 pc from BH) :
>B=<1mG
> strong softening of electron spectrum at ~ 10 GeV

| |
Lenain et al. (2010) : dwwor =65 pCc — these conditions |
| =7 pc don't hold |

B=0.1mG

Hadronic scenario - hadronic pion production: we need ng.s ~ 10*cm™ to
explain 10 GeV signal, but the sub-GeV signal is not

explained

Center 12/12
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Outlook

* Applying the two-zones model to other galaxies that are potential neutrino sources

- NGC7469 (see G. Sommani, A. Franckowiak talks)

NAME NEVENTS  [upe)

NGC1068 44.6

NGC4388 21.5
NGC6240 16.9

(Hans Niederhausen, Michigan State University)
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