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Neutrino flare from TXS 0506+056

side view

September 2017:
Multimessenger observations of a - it
flaring blazar coincident with high-
energy neutrino lceCube-170922A
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~4-5 month-long neutrino flare from same blazar found in IceCube archival

data not accompanied by any observed electromagnetic activity
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Target sources:
2774 radio-bright blazars

Recent promising associations between
IceCube neutrinos and radio-bright
blazars

ApJ 908 (2021) 157
ApJ 894 (2020) 101

®: Similar analysis using ANTARES data presented
in J. Aublin and A. Pavlin’s talk (#1240)

Same blazar catalog:
 all-sky sample of blazars

» selected on the basis of very-long-baseline interferometry
(VLBI) radio flux http://astrogeo.org/rfc/
 flux density integrated over VLBI images at 8 GHz > 150mJy

. 8 < 40° — 2774 sources e



https://iopscience.iop.org/article/10.3847/1538-4357/abceb8
https://iopscience.iop.org/article/10.3847/1538-4357/ab86bd

ANTARES data: tracks and showers

Period: from Jan 2007 to Feb 2020
Livetime: 3845 days
Events: 10162 tracks and 225 showers

Track-like events: Shower-like events:
Vv, (V¢ ) neutrino all neutrinos NC, v,,v,CC
CC interaction near the interaction inside or very close
detector to the detector
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Unbinned likelihood: PDFs
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Unbinned likelihood: free parameters
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90%CL Sensitivity and Discovery@5o
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Obtained p-value distribution

ANTARES preliminary Gaussian flare
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ANTARES preliminary Box flare
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Seven sources
with >30 pre-trial significance

Gaussian flare
Source Results
—> Name o a Gaussian-shaped time profile Box-shaped time profile
| 7o Ot | fsig | ¥ | p-value To Ot | fsig | ¥ | p-value
ll L ”l | ER— [deg] | [deg] || [MID] | [days] [MID] | [days]
J1500-2358 | -24.0 | 225.2 || 55846 4 3.7 | 2.2 | 0.00041 || 55846 6 3.7 | 2.2 | 0.00031
Box flare J1517-4424 | 444 | 2294 || 57761 | 361 | 7.2 | 3.5 | 0.00084 || 57366 | 529 | 5.3 | 3.5 | 0.0099
J1606+2717 | 27.3 | 241.7 || 58793 | 1.0 | 1.1 | 0.00089 | 58267 | 538 | 1.2 | 1.3 | 0.0017
g J1418-3509 | -35.2 | 214.7 || 58119 | 12 | 3.6 | 3.3 | 0.00095 | 58119 | 14 | 3.8 | 3.3 | 0.00058
J0242+1101 | 11.0 | 40.6 || 56634 | 318 | 5.3 | 2.0 | 0.0011 || 56635 | 413 | 5.6 | 2.1 | 0.00040
l = : J0732-0150 | 1.8 | 113.1 || 55794 | 82 | 49 | 3.5 | 0.0012 | 55813 | 117 | 5.2 | 3.5 | 0.00062
JO641-3554 | -35.9 | 100.3 || 58084 16 | 3.0 32| 00017 | 58080 18 | 3.0 32| 0.0013

Radio light-curves produced by the Owens Valley Radio
Observatory (OVRO) checked for these sources (if available)

One notable case found: J0242+1101(PKS 0239+1 08)@
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Summary

A search for flaring neutrino emission from the direction of 2774 radio-selected
blazars using 13 years of ANTARES data has been performed.

Same radio catalog for which a promising directional correlation with lceCube
events has been recently reported. A similar analysis by ANTARES presented in
this Conference (see J. Aublin and A. Pavlin’s talk, #1240).

Most significant source: J1500-2358
« Gaussian-flare: 3.30 pre-trial —» 56% post-trial
- Box-flare: 3.40 pre-trial — 40% post-trial

Other 6 sources with >30 pre-trial significance: J1517-4424, J1606+2717, J1418-
3509, J0242+1101, JO732-0150, and J0641-3554

Intriguing overlap in time of the flaring emission in radio, gamma-ray and
neutrino for J0242+1101(PKS 0239+108) found. Further study to assess the
chance probability of the association will follow.
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