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1st year PhD
member of the MAGIC Collaboration

PhD on multimessenger astrophysics

e electromagnetic radiation and neutrinos
from the same sources

e Focused on the study of Blazar sources as
candidate neutrino emitters
Aim
e Characterization and interpretation of the
Spectral Energy Distribution of the sources
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s Cosmic rays, photons, neutrinos
from same sources

¢ Neutrinos from pp or py
interactions

** Important role played by IceCube

» Extragalactic neutrinos

pPo,py = .. 7
X+n°->X+yy
X+t >X+pu"v, > X+ etv vy,
X+n  =>X+pu v, =>X+ e vev,y,
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AGNs, SNRs, GRBs...

They are charged particles and
are deflected by magnetic fields.

. * *

A\

*

Gamma rays -

They point to their sources, but they
can be absorbed and are created by
multiple emission mechanisms.

Neutrinos

They are weak, neutral

particles that point to their

sources and carry information

from deep within their origins.
/

air shower




needed: .

“*Contribution from different instruments is \gw & !

* Neutrino telescopes
» Alert emission

e Telescopes for EM radiation
» Alert response

o
&

e

Alert!

L@

Neutrinos
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Alerts from IceCube:
 Neutrino clusters, E>100 GeV
» From set of preselected sources

* Single high energy tracks, E>60 TeV
» BRONZE and GOLD alerts
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(E>90 GeV) with 6.20 significance First multimessenger SED!
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Three major works carried out in parallel:

1. Drawing of proposals for multiwavelength
observations and alert response

* MAGIC in particular
2. Multiwavelength data analysis
* Fermi/LAT, MAGIC, LST-1
3. Development of lepto-hadronic models

* (Can blazars be neutrino emitters and cosmic-ray
accelerators?
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*¢* Sources of interest and IceCube
triggers:

e Visibility of source
e Observation time
e Significance
¢ Proposals | contributed to:
e TXS 0506+056 monitoring

* Follow-up of potential neutrino
sources

e

Multi-epoch monitoring of TXS 0506+056 with MAGIC and
MWL partners

K. Satalecka,”* T. Aniello ,” E. Bernardini," W. Bhattacharyya,” M. Cerruti,“
F.D’Ammando ,? E. Prandini,” C.Righi ,° N. Sahakyan ,/ I. Viale,” P.G. Edwards,?
R.Ojha,” J. Stevens,? T.Hovatta ,’ S. Kiehlmann,’ A.C.S.Readhead ,* F.Eppel,’
A.Gokus,’ J.HeBdorfer,’ M. Kadler,' G.F. Paraschos,” J. Sinapius ,” F.Résch’ and on
behalf of the MAGIC, ATCA, OVRO and TELAMON Collaboration

Searching for VHE gamma-ray emission associated with
IceCube neutrino alerts using FACT, H.E.S.S., MAGIC, and
VERITAS

Konstancja Satalecka,”* Elisa Bernardini,” Daniela Dorner,* GaSper Kukec Mezek?
and Weidong Jin¢ on behalf of the MAGIC, IceCube, FACT, H.E.S.S., VERITAS

Collaboration
(a complete list of authors can be found at the end of the proceedings)
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Data selection  —

\

Region Of Interest and
good time intervals

LAT response 2 Model
computation creation

E =100MeV
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Likelihood
maximization

l

Find best fit model
parameters for
observed data




Image Selection of good Monte Carlo High level
: > . —> : . —>
cleaning quality data simulations products
o _
184 Ems o ﬁ Preliminary
17 E (@)
::: _go.m— g
|:1’: %0'12 Fsimulated simulated
105 é o4 9amma proton
:: \§ 1) ) \ 0:06 Ecut on observation data here
i: V.. o —— .04 Eshould remove most backgrounds
26 w 2 0.02 ) n
| 0.60° ’ e ~ ’ . l.///u/.////[é*‘&::fﬁmw‘wtrx:}\“&\\\'\\\\_\\\\\\
L‘"’“'T‘ L S S e 565 56 555 55
RA [h]
. Clear sky, no g/h separation, energy and  Sky maps, spectrum,
recognition of event o . .
hardware problems direction reconstruction lightcurve, ...
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This year’s works:
XS 0506+056 e Analysis of TXS 0506+056 in 2019-
MAGIC > 90 GeV UL 2021
¢ MAGIC > 90 GeV
Analysis of sources in coincidence
with IceCube neutrino alerts

i & » OP313: 4 alerts between
R march and august 2020, all

N
wn

- N
n =)

—— —
°

s
=
N
¥y

Flux
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[
o

| 3 Do from same neutrino flare
ety : |
2| Y b % ++++ n g + “ T My contribution
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Leptonic models:
e Synchrotron Self Compton, External Compton

Hadronic models:
» Origin of the second bump? .

Aim: Interpretation of jet emission

» Particles composing the jet?

py interactions

Frequency [Hz]

10 1073 10% 10%7 10° 107 107 107° 1077 107 103 103
T Ep, max = 106 ® MAGIC 58057

o | - — e sync. jet ® MAGIC 58029-30
o : - —== @-sync. sheath € MAGICLS

3 : i -« SSC Y Fermi-LAT

S . EC ® NuSTAR 58025
o T e yn cascade ® NuSTAR 58045
@ | e U sync. A Swift/XRT 58029
@ ' = BH cascade Swift/XRT 58030
e i : m— total EM SWift/XRT LS

- ¥, . . - . _ \ ' . . . . R . g A . . ) Vu & KVA

104 102 10° 102 104 10° 108 10%° 1012 104 106 108 — * UvVOT
Energy [eV] Ansoldi et al. (2018)
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