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GRB and blazars: OverView

Narrow Line

~/ Region
e Broad Line

Region

Accretion
Disk

Black hole
engine

Obscuring
Torus

emission

Afterglow

Figure: GRB portrait by NASA Figure: blazar, Urry & Padovani 95

Relativistic jets & Doppler boosting; [ cre~300 ; I plazar~30
Powered by: Stellar BH (GRB) ; SMBH (AGN)

Spectrum: broken power-law (GRB) double hump SED (blazar)
Duration: seconds (GRB) persistent (blazar)

Population: GRB ~ 700/yr ; blazar 745 (3LAC)

Sky Distribution: isotropic

Luminosity: Legre~10°15% erg/s; Lpiazar~ 104449 erg/s.
Component: unknown - leptonic, hadronic, magnetic, ...
Variability: GRB ~ ms; blazar ~ hr-yr scale



1. Gamma-ray Bursts
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Internal Shock Photospheric
(1S) Model model
Revised baryonic magnetic
S Model
Elaborate *partial list...

1S Model



Internal Shock Model and neutrino production
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Revised Internal Shock model
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Stacking Analysis
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e factor ~3 below IC limit

* only extreme parameters or
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An advanced IS model : multi-shell collision
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emitter
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Bustamante et al. 2015 NatComm.
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Dissipative Photospheric Models
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- stacking analysis satisfies IC limit for all models
- baryonic phot and mag. phot. model have a similar diffuse neutrino spectrum
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Constraints on individual GRBs
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2. Blazars
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lceCube analysis on all blazars
List of models

3C 279 Flare

Mrk 421 Flare

PKS B1424-418 Flare



Blazar: lceCube Results

[| 2LAC Blazar Upper Limit == Eequal wéighting
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lceCube collaboration, arXiv: 1611.03874 V'Welghtmg

v-weighting: L\=L, for each source
equal weighting: dN/dS follows the same as y-rays; No correlation for individual source

Conclusion: 2LAC blazars difficult to explain all astrophys. v-events; no
prediction for individual source/flares.



List of models
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3C 279, Steady-state, proton-synchrotron model
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F/F,

Generating a tlare by perturbing a parameter
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Normalized Lightcurves (B-Field Perturbation) :
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Mrk 421, Steady-state, LHz model
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Mrk 421, tlare state, daily SED

log VF, (erg/sec/cmz)
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log VF, (erg/sec/cmz)

-10

-11

-12

-13

14

MID 55267

| | |
MJD 54850-54983

[

radio *
optical/lUV  ©
Swift-XRT ™

o Il
A "
[

| |

RXTE-PCA
Swift-BAT e
Fermi-LAT
VERITAS =&

10 12 14

16 18 20 22 24
log v (Hz)

26

28 30

32



log VF, (erg/sec/cmz)
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log VF, (erg/sec/cmz)
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log VF, (erg/sec/cmz)
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log VF, (erg/sec/cmz)
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Mrk 421, flare state, daily neutrino spectrum
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The boost of neutrino event rate
for this flare is insignificant.

Predicts ~ 3.5 PeV-events from
Mrk 421 during IceCube lifetime.

Mrk 4212 Background®
E, (TeV) 13-day flare quiescent atmospheric diffuse
(55265-55277)  (54850-54983)
0.1 - 100 0.023 0.019 7.371 0.010
100 - 103 0.264 0.282 1.852x 1072 2.203x 1073
10° -5 x 104 0.306 0.288 4.554x10°% 2.236x107*




PKS B1424-418
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on PKS B1424 418
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Components of the SED
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|IC-3yr phase
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|IC-3yr phase
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|IC-3yr phase
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|IC-3yr phase
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Conclusion

Neutrino null detection from GRB not a surprise

Current and future IceCube may put stringent constraits on baryonic
component of GRB

MWL & MMsg. method crucial for modeling blazar emission
Amplitude and temporal correlation between neutrino and MWL
provides unigue information on models from blazar flares, must be
carefully examined

Still promising to detect neutrinos from blazar flares in future years
and if so, it breaks the degeneracies of models significantly

GRB + blazar cannot account for all lceCube events, interesting to

look for other source (diffuse or hidden sources...)



