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Types of BL Lac
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lceCube: The biggest HE-v detector
ICECUBE
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Detection of neutrinos by IceCube

Angular resolution ~1° Angular resolution ~15°

“track event” (from v, scattering) “cascade event” (from all flavours)
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IceCube: Event detection
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Blazars as cosmic accelerators

TXS 0506+056: The first identification of an extragalactic cosmic
accelerator | | )
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TXS 0506+056
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v~ 290 TeV : - - -

3.5/ IC-170922A
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HE-v production in astrophysical -

environments

Via photomeson production:
p + )/LOW - N+T[+ + N_|_7T— + N+7TO + *e

- €pen > 70 PeV (1%)_1

P —

Short-lived particles
T+ ~ 2.6 X 107 8sec
T, ~ 2.197 X 10~ °sec

{no—wy

Multimessenger
astronomy

AVP- )
/'Ve
J
e
L
i N E, 1 1
n_ 1 = E_p = §<-rp—>7r) = E
o E, _l ) N 1
o= = 5tn) = g5
P



A two-zone leptohadronic model
for blazar (AR2022)

. 1

_ B! Enl 2
E® > 8x10 %eVI2 i * L :
synBH = & X “¥ Trel | 700G 511 keV

, [ B D, el \>
ob = 2 (2 Y[ X P
Es}'n,}!:{ = 36 keV l“1'-:] (1[][]{;) ( 3 ) (511 kEV) L

[l D Epl -
ob - rel &i P

. 2 G :
By 275GV (Sllke‘v’)

m|'§j

TBL (EHSP which
energy peak of HE-

bump is located in the
TeV band)



e

Neutrino requirement for the model I
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APPLICATION TO EHSP BL Lacs

PE

HE-Neutrino E, R.A. Dec Ay s Coincident EHSP BL Lac Vayn z dy E,Lg| o
(PeV) (deg) (deg) (m?) (107 Hz) (Gpa)  (10% ergs™1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
IC190819A 0.113 148.54° ﬁ]: 145703 29.26 1RXS J09462.5+010459 6.16 0.577 3.476 8.52
IC190922A 3.114 16730155 —222773F 128386 1ES 1101-232 3.40 0.186 0.879 5.48
IC200107A 0.330° 14801873 3546710 20.85 3HSP J095507.9+355101 | 5(=20%)  0.557 3.332 32.28
Steady state EHSP An increase of seed Flaring state EHSP
fn ~ 0.05 photons fr = 0.05
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RESULTS: 1rRXs J094620.5+oio459
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SUMMARY AND CONCLUSIONS

. We have studied the association of 3 EHSP (two during steady
state and one during flaring state) coincident with track-like HE-
neutrino events using a two-zone leptohadronic model.

. Our results indicates that our two zone model may explain the
broadband emission of two blazar during steady state, favoring
hard spectrum and magnetic field strengths in the range of
B =103 — 10* G. Meanwhile for the blazar during flaring state
our model presents difficult and only selecting extreme parameter
values our model can partially fit the observations.

. Our two zone model Is a feasible alternative and the key to
discriminate it among other models are future instruments in the
® MeV-band.
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Table 3. Parameters used to model the inner blob of EHSP BL Lac coincident with track-like neu-
trino events.

Inner Blob
1RXS J09462.5+010459 1ES 1101-232 3HSP J095507.9+355101
(Scenario A) (Scenario A) (Scenario B)
I 15 1.5 15
D; 2.6 2.6 2.6
R’ [10" em] 3 3 3
E“_l:',l'l'l:il"l l':.;E‘h'rJ 1 1 1
e'p max [PeV] 10 100 10
ity 15 2 15 2 1.5 2
K}, [10° em ™3 Gev ™) 2.4 2.7 % 10° 0.26 1.3 = 10° 1.8 3.5 = 10°
Ly 1047 ergs—!] 0.68 5.3 0.26 2.3 3.7 26.6
B! [10° G] 0.65 10.0 0.65 10.0 0.5 1 1 0.66 10 0.66 10
Lg [10% ergs™!) 0.31 7.1 0.31 7.1 0017  0.69 0.69 0.31 7.1 0.31 7.1
Lig /U, 45x107% 104 58x107* 13 6x107* 026 3x107% 8x1077 19 11x107° 19
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