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Two techniques
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Larger and higher...
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SWGO Collaboration

_ Member Institutes
_ Supporting Scientists

o SWGO partners

- 15 countries, over 90 institutes

-+ supporting scientists
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SWGO Collaboration LATAM >

_ Member Institutes
_ Supporting Scientists

Spokespersons:
Jim Hinton (Germany)
Ulisses Barres (Brazil)
Petra Huentemeyer (USA)

Steering Committee LATAM:
AR: Adrian Rovero (IAFE)

w BR: Alberto Reis (CBPF)
.. . —Elisabete Dal Pino (IAG)
o LATAM Participation CH: Claudio Dib (UTFSM)
-5 countries, about 40 institutes MX: Ibrahim Torres (INOAE)
N Nearly 100 Scientists PR: Luis Otiniano (CON|DA)

— SWGO White Paper | LASF4RI 2024 —



S

Project Status

©R&D Phase

M1
M2
M3
M4
M5
M6
M7
- M8
M9

R&D Phase Plan Established
Science Benchmarks Defined

Reference Configuration & Options Defined

Site Shortlist Complete
Candidate Configurations Defined

Performance of Candidate Configurations Evaluated

Preferred Site Identified

Design Finalised

Construction & Operation Proposal Complete

o Roadmaps

- Kick off meeting Oct 2019
~ Expected completion 2025

v Site and Design Choices made

- Then:

o Preparatory Phase
-~ Detailed construction planning
-~ Engineering Array in 2026

o (Full) Construction Phase
- From 2027

- US Decadal Review
- SNOWMASS, APPEC, Astronet
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S\A/‘G‘e Science Drivers

The Southern Wide-field

Gamma-ray Observatory

Transient Sources:
Gamma-ray Bursts

Low-energy sensitivity &
Site altitude?

Galactic Accelerators:
PeVatron Sources

High-energy sensitivity &
Energy resolution®

Galactic Accelerators:
PWNe and TeV Halos

Extended source sensitivity &
Angular resolution®

Diffuse Emission:
Fermi Bubbles

Background rejection

Fundamental Physics:
Dark Matter from Galactic Halo

Mid-range energy sensitivity
Site latitude?

Cosmic-rays:
Mass-resolved dipole/multipole
anisotropy

Muon counting capability®
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S\A/é\@ The reference

The Southern Wide-field
Gamma-ray Observatory

= 80%

@ 320 m, FF

5
—
o

O

detector concept

5,700 WCD units

5%

Outer: @600m,FF

16 m

€
<

880 WCD units

Altitude: 4,700 m a.s.l.

<> muon tagging
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S Exploring WCD technologies

The Southern Widefield  Development of new concepts and approaches

Gamma-ray Observatory

4
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SV‘/G@ A next generation observatory

The Southern Wide-field
Gamma-ray Observatory

Simulation of

Comprehensive simulations of 13 configurations completed; CORSIKA Hon ¢
extensive air showers

several reconstruction and y/hadron separation passes.

Detector
simulation

80% FF, 80,000 m?

» [P SWGO-RECO ki
‘ . ‘ HAWC LHAASO reconstruction
\ A2

Al - PYSWGO High—level

reconstructions (IRFs)

Effective Area: Layout ['Al', 'A4', 'A7']

All layouts present in the SWGO simulation framework
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5\"/(;@ Hardware Development in BR »

Gamma-ray Observatory

OUTER (PEV) NS TERID DA GOVERNO FEDERAL
citneinTecoLos) 'R.I'I- APERJ

ooooooooooooooooo Fundacdo Carlos Chagas Fitho de Amparo
a Pesquisa do Estado do Rio de Janeiro

B F — & R0t0p|83t\/C New patent on rotomolding technology with

immediate applications to the agribusiness
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SWEO A next generation observatory

The Southern Wide-field

Gamma-ray Observatory

»

10!

———

5 7 0.28 km?

Exploring trade-off
between core footprint
and fill-factor.

(E2dN/dE)x/(E?dN/dE) a1
-
o
o

6 0.28 km?

107!

relative sensitivity: ['Al', 'A2', 'A3', 'A4', 'A5', 'A6', 'A7']

(zen,zone)
mmms Al: total === AS: total
e A2: total  wes AG: total
wes A3: total A7: total
m— A4: total

Reference

1

0.28 km?

1 km?2

Exploring very large

areas and low fill-factors

10!
(Er/TeV)
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0.63%

4.52 km2
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SWEO A next generation observatory

The Southern Wide-field

Gamma-ray Observatory

10!

5 7 0.28 km?

Exploring trade-off
between core footprint
and fill-factor.

(E2dN/dE)x/(E?dN/dE) a1
-
o
o

6 0.28 km?

107!

relative sensitivity: ['Al', 'A2', 'A3', 'A4', 'A5', 'A6', 'A7']
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e A2: total  wes AG: total
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1 km?2

Exploring very large

»

areas and low fill-factors

10° 10! 102
(Er/TeV)
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3\"/65@ A next generation observatory \

The Southern Wide-field
Gamma-ray Observatory

log10(Er/(GeV)) =[3.0, 3.5] Double-layer WCD unit concept
Cost-effective y/hadron separation
m— A1 Large background rejection power > 1 TeV
251 B1 400, with 50% gamma efficiency
e C1 L. B
20 e D] lInninEaEEl
2
LUQ
15,
3
101
D
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0- | | | ' ' ' ©
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&y E
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SWGO

The Southern Wide-field

Gamma-ray Observatory

E?9N [ergem=2571]

Expected Sensitivity

10—111

101

107194

CTA South 50 h

Preliminary!

Point-like source differential sensitivity,
5 bins per decade, 5 sigma each

Configuration A4  LHAASO 1y

100

10! 107 10°
E [TeV]
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2.50m

0.50m
—t

At 4,700 m a.s.l.
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S\A/é@ Target Angular Resolution

The Southern Wide-field

sy oo Jnprecedented for wide-field instrument

80% FF, 80,000 m?
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SWEO

The Southern Wide-field
Gamma-ray Observatory

Target Angular Resolution
Unprecedented for wide-field instrument

Angular reconstruction

methods still being
refined

[0

yimj
)
T

10° -

hit ime [ns]

PSF 68% containment radius (deg)

10—1 A

Full Area 4 A
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approx.

Current IACTs
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SWSO

The Southern Wide-field
Gamma-ray Observatory

S0

Lake Siblnacocha %"
ox

Sites visited |
in 2022

7230 km Camera: 3373 km 19°20'44°S 68°49'32'W

o Candidate Sites in Argentina, Chile and
Peru

- Latitudes between 14° and 24° South
- Elevations between 4,400 and 4,850 m a.s.|.

o Minimum available area 1 km?2

o Solution for water provision / availability

o Site visits took place in Oct-Nov 2022

~ At the first available opportunity after the
COVID-19 Pandemic

— SWGO White Paper | LASF4RI 2024 —
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SWEO

The Southern Wide-field
Gamma-ray Observatory

Alto Tocomar, Argentina
4,420 m a.s.l.

Pampa La Bola, AAP, Chile
4,770 m a.s.l.

4 =

Shortlisted Sites

o All sites extremely flat with < 2% slope

o Shortlisting criteria included

-~ Science performance (array footprint + altitude)

~ Site preparation and construction costs
~ Construction and operations risks

- Environmental impact

-~ Social impact

o Engagement with local communities
among priority factors in evaluation
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S ite_ S e I e Cti o n The Southern Wide-field

_— Gamma-ray Observatory




S ite § e I e Cti o n The Southern Wide-field

Gamma-ray Observatory
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Site Selection SV‘/CS@

The Southern Wide-field
Gamma-ray Observatory

o Pampm Atacama Astronom|ca| Park (Chile)
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SWGO

The Southern Wide-field

S u m m a ry Gamma-ray Observatory

o SWGO is approaching the conclusion of its R&D Phase, and has recently
announced the observatory site.

o SWGO is an international project, with large Latin-American participation
- 1/3 of the Steering committee (5 countries)

- Almost 40 institutes, and nearly 100 members

o SWGO will be the first large, wide-field gamma-ray observatory in the
Southern Hemisphere
-~ Large opportunities for Regional Cooperation

~ Many opportunities for synergies with CTAO and other Astroparticle Physics /
Astrophysics Experiments
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~ =_——
C LAF [ Busca por
Centro Latino-Americano de Fisica . b

INiCio O CLAF ~ PROGRAMAS E BOLSAS BOLETINS EVENTOS PAISES UNIDADES OLIMPIADAS CONTATO

CLAF and MCTI High Level Seminar

Oppeoertunities for the Latin-American Participation and Cooperation in Astro-Particle Physics and the Project SWGO

20 April 2023
CBPF, Rio de Janeiro, Brazil

Seminar Programme

Elncoming gamma ray

A- Collision with
) atmospheric
/ nucleus

Extensive Air /
Shower

Particles penetrate
detector tanks, interact
and are detected

The CLAF Astroparticle Physics Unit is a recently instated branch of CLAF for the development of this frontier field of experimental physics in Latin America. It will bring
together scientists from all CLAF member states to set the future course of regional cooperation in this rapidly developing research area, for the benefit of scientific
development and integration in the region. 2 7
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