The Southern Wide-field
Gamma-ray Observatory

Measurement of PeVatrons with the
future Southern Wide-field Gamma-ray
Observatory

Lucio Gibilisco
Supervisor: Ruben Conceicao
Co-Supervisor: Mario Pimenta

LIP PhD Student Workshop
Coimbra, July 6"-7" 2022

E FISICA EXPERIMENTAL DE PARTICULAS Funda
g: p C aTecnologla

LABORATORIO DE INSTRUMENTAGAQ W TECN ICO LISBOA F C T p—




SWGO

The Southern Wide-field
Gamma-ray Observatory

The challenge

/To astrophysical
source

\

A. Incoming gamma ray

Collision with
atmospheric
nucleus

Extensive Air /

Shower
Particles penetrate
detector tanks, interact
and are detected
ST

at least 4400 m above sea level

T N |

Charged Particle
from Air Shower

Light-Tight
Tank

- s

\
X g
A
X PARTICLE DETECTOR ARRAY

I 9.8 8§ ©

J

Cherenkov
Light

T et
ect"’s\atu;t =
03007 £~

i i ﬁm&‘msr--i L _i AAAAAA

Not to scale

Sensitive
Photodetector

redit: Richard White, MPIK

Goal: identifying PeVatrons —
sources capable of accelerating
protons at energies > 1PeV.
High energy = small flux —
necessary to cover a large
surface.

Only neutral particles point
directly to the sources - gamma
rays.

Gamma rays are a tiny fraction of
the all-particle flux (~1%) —
excellent gamma/hadron
discrimination capabilities are
needed.

Counting muons is too expensive
— alternative solutions should be
preferred.
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LCm scaling with the K factor

K = EP X FF

E: simulated energy of
the gamma showers
[TeV]

p=0.925 - index of
power dependence of
mean number of muons
at the ground

FF: fill factor € ]0,1]
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Sparse + compact array, centered far from the core
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SWGO Future developments

Sparse + compact array, centered far from the core Iron showers
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Sparse + compact array, centered far from the core Iron showers
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Sparse + compact array, centered far from the core Iron showers
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The LCm variable, which quantifies the azimuthal asymmetry of the shower
footprint at the ground, has been introduced.

LCm correlated with N,,.

Paper introducing LCm submitted for publication to JCAP:
arXiv:2204.12337.

SWGO internal note produced to describe the functioning of LCm in multi-

fill-factor arrays centered far from the shower core.

Multiple work lanes open: testing of LCm with different kinds of WCDs and
scintillators, combination with other gamma/hadron discriminating
variables, studies on composition, testing with real data from LHAASO...


https://arxiv.org/abs/2204.12337
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Thank you for your attention!
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C, ratios at fixed K
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S\Af"o LCm's width's scaling with K
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Different types of stations
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