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SWGO SWEO

Southern Wide-field Gamma-ray Observatory

Argentina, Brazil, Chile, China, Croatia,

> 9() institutes, 16 countries Czec.h Repubhc, .France, Germany, Italy,
Mexico, Paises Baixos, Peru, Portugal, South
Korea, United Kingdom, United States



SWGO, 2024: the year of decisions
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SWGO near Future
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And about LIP ??? PTDC FCT Grant (250 k €)

LIP@Lower energies approved yesterday!

" trigger
= pattern recognition
" tagging muon stations

LIP@Higher energies
= LCm
= Ptail

LIP@Detector,
= Mercedes (with CBPF)
= Layout optimization

LIP@ ...

=" neutrinos

= hadronic interactions
= thermal simulations
= outreach






The sensitivity curve
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SWGO Science vision

The Southern Wide-field Gammarray Observatory
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new variable: LCm
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Abstract. Wide fed-of-view gaunina-tay olservatorics must Sght the overwhelming cosmic
ray to identify gamim: events. This work
introduces  novel gamma/hadron dmmmm.ug variable, LC'm, which quantifies the az-
imuthal non-uniformity of the particle distributions at the ground. This non-uniformity, due

to the presence of hadronic sub-showers, is higher in proton-induced showers than in gamma
e is then discussed, as a function of
TeV to 1PeV, and compared to the
of the number of muons at

showers. The discrimination power of this new varis
ay il factor, in the energy range
based on the

the air shower s

classical

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 obscrvatories

Keywords: gamma ray experiments, ultra high energy photons and neutrinos, cosmic ray
experime
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It works!

1F

3 = Gamma
2 F100TeV, FF = 0.12] |- oo
&
B0k
£ >
S ilOOTeV,FF=O.l2 :
- 3 o102 F
- P 3
: 10'35-
25 |-
2 -_ S o S
SN | o §
C - ’
15 b= Em '
o g : I '
§ 1 | (zhy'o—zé__ | I1

o
—_
\V
w
-

log(N ) w

u

10—4 PRSI | A PRI



A new variable
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fater-Cherenkov Detector cosmic-ray observatories

Ruben Conceigio, P J. Costa. Luco Gibilisco.” Mo Pinesta. a Berardo Tomé

e i

el de P (L1F) - Lbn,
1643.003 Lisbon, Portugal ar

it Superior T (157, l/mmnlla‘( e s, Av oy s o800t ishon, Poruge
24)

s fandamental
‘and chasacterization of gamma.

[Pty
the dutect

an overwhelmingly greator fux of charged cosmic rays spanaing several crders of

ntricacis o

atod
introduce significant sources of systematic arros.

. which, i ot propes can

of Water Cherenkov Detectors with  sigual well sbov

bscrved in WCDs located

al
t an cquivalent distance from the shower core, i ovonts with approximately the same chGrRY
1 b o be, in

\termination of the natuse of chasged cosmi

L INTRODUCTION

‘The solection, with good efficiency and high purity, of

ighly energeti. g raysor the dterninaion of ihe

naare of tho harged counl raya s onn of the major
al sy and ga riment

“The direct detection of neutral and char
by gt blons o sl ex(]mlml at high
nergies (above tens of ToV for and thou-
o o ToV i charged commic eys) e b e ity

pasticles and the limited dotection arca of such
detecton (yplaly o fow 1) 1, T, oy vl
option is indirect detection, achieved by measuring the
longitudinal development.of the Extensive Air Shower
(EAS) produced by e nterction of these paricls i
Easths atmosphere [ tudying the ditl
rtion of the EAS partice that each the g1
Soverl et cxporimantal methods and e
e b b b devcopd o el gy
e backer

o g

et

i i (pcatly rom hyire

0 unique or perfect solution exists,

alihough, abore & few ToV, the diroct measurement of

e number of muons ariving at the ground is widely
accepted as ho best passble discriminator variable and
i indeed allowed the detetion of gamma rays with en-

£

in Water arnkov Detators (WCD) s was i
) s, through simnion i bas

ety

Lor of ot 0%t snerin sbout TPeV 11 The i

e unnity b, bovoves b e dcriinaion

power osition and b

- introd

ing on events falling within a specifc o

s e o gl s sl
Py provids

Ui mtnnre on vty s, icaing e

b of staions exibitng sinals within the upper

variable o o -t

ecTopecibe caboraion 11 i n e shres

b higher when struck by enerpotic sub-showers. These
wibshowers, omponed of o snd by enric
cloctromagnetic particks, serve us a distinct signature
of hadroniealy-induced showers 13
The mamucript s organised a8 follows: in Section 11
il he simulton s are desrbe: n Sction 11, the
o bl Py s o in e

i iablowith tho e ofsuons that
i the WD i s, poke o s et

TeV and L6PeV is
Section V, the lfciency of this new variable
Ko senct high puty amime vt smple, 1 wel 1 0
detormine the nature of charged cosmic rays ever

12



It works!
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Access the number of muons without burying the WCDs !
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