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SWGO

Southern Wide-field Gamma-ray Observatory

> 90 1nstitutes, 16 countries

Argentina, Brazil, Chile, China, Croatia,
Czech Republic, France, Germany, Italy,
Mexico, Netherlands, Peru, Portugal, South
Korea, United Kingdom, United States



Baseline Layout and Detectors

SWGO, 2024: the year of decisions
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SWGO near Future
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SWGO Science vision

The Southern Wide field Gamma-ray Observatory
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Meeting agenda
SWGO-LIP meeting

Friday Sep 19, 2025, 2:.00 PM — 5:20 PM Europe/Lisbon

Q@ LIP-Lisboa/3-311 - Sala de Semindrios (LIP Lisboa)

PR Y — 2:10 PM

Introduction and agenda

Speaker: Prof. Mario Pimenta (LIP

-+ 2:30 PM

\

Mercedes Rotomolded WCD
Speaker: Prof. Ulisses Barres de Almeida (cgrF)

| 2:30Pm SRRV

| 2:50Pm EEERIIZY

IR - 3:30PM

X - 3:50Pm
X - 410pm

WCD thermal simulations
Speaker: Prof. Luis Filipe Mendes (151

A proposal for a low-energy trigger
Speaker: Pedro Costa (LIP/IST)

Progress in outdoor sealed RPCs
Speaker: Alberto Blanco (Lii

Coffee break

Machine learning applications for SWGO

Speaker: Prof. Ruben Conceigéo (IST/LIP)

Ruben_SWGO-LIP_..

= 4:30PM

\

LCm and Ptail gamma/hadron discriminators

Speaker: Lucio Gibilisco (LIP)

General Discussion
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(@ Pampa La Bola !







LIP Roadmap

LIP@Lower energies

" trigger

= pattern recognition

" tagging muon stations
Alerts? Multi-Messengers?

LIP@Detector,

= Mercedes (with CBPF)
= Layout optimization

» Thermal simulations
= RPCs@high altitude
= (Calibrations?

= JACTs?

LIP@Higher energies
= LCm

= Ptail

. FRmina Xmaxa X:umax

= Composition

LIP@ ...

= neutrinos

= hadronic interactions

= outreach

= Pevatrons @ the Galaxy Centre?
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The sensitivity curve

1 TeV 1 PeV
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A new variable: LCm
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Zournal of Cosmology and Astroparticle Physics
An I0P and SISS/

Gamma/hadron discrimination at high
energies through the azimuthal
fluctuations of air shower particle
distributions at the ground

R. Conceic@o, L. Gibilisco, M. Pimenta and B. Tomé

Laboratério de I | de Particulas (LIP),
Av. Prof. Gama Pinto 1619—4]{11 llbun Portugal
Departamento de F Instituto Superior Téenico (IST), Universidade de Lisboa,

Av. Rovisco Pais, 1, 1049-001, Lisbon, Ports
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Reccived April

Published October 26, 2022

Abstract. Wide field-of-view gamma-ray ohservatories must fight the overwhelming cosmic

ey astrophysical ga his work

ating variable, LCm, quantifies the az-

ributions at the ground. This non-uniformity, due
it

ill factor, in the energy range 10TeV to 1PeV, and compared to the
ron discriminator based on the measurement of the number of muons at
the ground. The results obtained are extremely encouraging, paving the way for the use of
the proposed quantity in present and future large ground-array gamma-ray observatories.

Keywords: gamma ray experiments, ultra high energy photons and neutrinos, cosmic ray
experiments

ArXiv ePrint: 220412337
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LCm
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It works!
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A new variable
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P2y a high resolution ‘hadron and

Water-Cherenkov Detector cosmic-ray observatories

Ruben Conceigio, Pedo J. Costa, Luco Gibiiso.” Mo Pinest, e Bernardo Tomé
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e precise and eficient identifcation of the nature of the primary cosmic rays on an evant-
ands 1 o fund:

an overwhelmingly greater e of charged cosmic

particulu,

“he inberent ;
atod with hadronic “which, i not prop can
introduce signifcant sources of systematic arros.
of Waie Charekow Deectars i gl il shvethe mens o il observed in WCDs located
vadent. distanco rom the showe core, in wum- il sppeeximarly the same soarty
vent be. in

B0V o TPV’ wel correated with the okl smber of o th i, i the o cvets 1
s located t  distance greater than 2001 from the shower core. The two

‘he determination of the nature

I INTRODUCTION

with good eficiency and high purity, of
gl encrgh g v o th dkermintio of
nature of the charged .‘....k rays s one of the major
challen ray ane vy xperments

i st ot s e
Ly igh-aitde blloons or suellites i cxchuded at hgh
energies (above tens of ToV for gamma rays and thou-
sands of TeV for chargod cosmic rays) due to the scarcity

such pasticles and the limited detection area.of such
detectors (typically a few m?) [1]. Thus, the only viable
option is indisect detection, achieved by measuring the
longitudinal developmnen, of the Tetensive A Shomer

(EAS) produced by the interaction of these particls in
3], or by studying the distri
14, 5]

Several diffrent ‘mothods and discrimi-
st ribls b b devlopad lo et gy
to dis-

i o b tucs Tt e s i 30
o by dilvet. lomse muli (ypically rom hyiro
m, o iron) {1, 7]. No unique or perfect solution exists,
s  fow TV, the it et of

T e of msons areing o o ground s whl
epted e the st oo ciminssor vrlabl s
i dndod. allowed the detection of gamsma rays with en-

able, LCm, based on the measuroment of tho azimuthal
non-uniformity of the particle distributions at the ground

* il

o sl officencies in the seloction of hgh purity garmma event samplos
charged cosmic ray events.

in Water Carnl Deoctors (WCD) arrays, wa e
duod (1] and,theougs sl ions, b o
that it i ivalent.

Lor of st 10 at engis st 1PV 11 The o
ter quantity has, Bowever, shown limited discrimination
povwer for composition and hadronie nteractions tudies

In this article, we introduce a novel vasiable denoted
as P dosigued for WCD ground arrays. By focus-
ing on events faling within a specific energy range at

when data. P
e et on o ey s, cing e
mmber of ttios exibiting siguale wikin the wppe
tail

i et e by i et by

IeeTop/lecCube collaboration [12], lies in the observa-
ion that in ovents with comparable reconstractod en-
ignal recorded

b higher when struck by energotic sub-showers. Th
b, composed of s i bighy et
romagnetic particles, serve ure

oty e shower ]

The manuscript i organised as follows: in Section 11,

on V. the afciency of this now varable
toslot g ity e evens s, woll b
ine the nature of charged cosmic rays ovents is r-
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It works!
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Access the number of muons without burying the WCDs !
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