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5\/\/\@ EM spectrum observatlon@ PUCP

The Southern Wide-field
Gamma-ray Observatory

VLA, radio Webb, IR HST, visible Chandra, X-rays Fermi, gamma
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The Southern Wide-field
Gamma-ray Observatory

Incoming gamma ray

Collision with atmospheric
nucleus

Extensive Air Shower

Particles from air shower penetrate
particle detectors, interact and are
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5\//‘(;‘@ eV Astronomy

The Southern Wide-field
Gamma-ray Observatory
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S\A/‘G‘@ Sky coverage

The Southern Wide-field
Gamma-ray Observatory
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S\A/(‘;@ Sky coverage

The Southern Wide-field
Gamma-ray Observatory
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5\//7@ Science Case Y <

Science Case for a Wide Field-of-View
Very-High-Energy Gamma-Ray Observatory
in the Southern Hemisphere v 1902.08420 1
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SWO Science Case @ PUCP

Th Souther Wd field
aaaaaa -ray Observatory

Galactic and extragalactic sources (Pevatrons, PWN, GR
halos, Fermi bubbles, galactic center, SNR, AGNs)

Transient sources (GRBs)
Fundamental Physics (dark matter candidates, LIV)

Eosrr)nc Rays (anisotropies, spectrum & composition up to
nee
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SV/(?G Galactic center

The Southern Wide-field
Gamma-ray Observatory
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S\Afi@ Galactic center

The Southern Wide-field
Gamma-ray Observatory
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v\/‘@ Fermi bubbles

The Souther WdFId
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SV\/‘GJCB LHAASOQO results

The Southern Wide-field
Gamma-ray Observatory
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Galactic accelerators: PeVatrons
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SV\/‘G\/ HAWC results

The Southern Wide-field

Gamma-ray Observatory
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or 3
Earth|
-50F
~100+ e 100¢ .
PSR B0656+14
-150}
-300 -250 -200 -150 -100 50 0

X offset [pc]
DOI:10.1126/science.aan4880

E’ J(E) [GoV* m~ 5" 57

107!
Energy [TeV]



S\A/‘(;" SWGO Collaboration

The Southern Wide-field Si nce 20 1 9

Gamma-ray Observatory

@ pucp

e 286 scientists
e 100 research institutions
e 14 countries

Spokesperson:
Jim Hinton (Germany)

Vice-spokespersons:
Petra Huentemeyer (USA)
Ulisses Barres (Brazil)
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S\A/(?/d SWGO experiment conce

The Southern Wide-field
Gamma-ray Observatory
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SV\/(?@ WCD designs

The Southern Wide-field
Gamma-ray Observatory

) pucp

c
S
namuil

= S
3.00m
F
] | L [ =

410m

arXiv:2111.13158

520m

SWGO - J. Bazo 17



S\A/(‘;\@ Double-layered WCD

The Southern Wide-field
Gamma-ray Observatory
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\A/“@ Candidate configurations & @ PUCP

The Southern Wide-field
Gamma-ray Observatory

80% FF, 80,000 m?
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2.5% FF
A6

0.6% FF

Equal nominal cost arrays, similarly B15C1, D1, ..., E4 (13 total)
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S\A/‘G@ Reference design (A

The Southern Wide-field
Gamma-ray Observatory

PUCP
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\A/“@ New Baseline Layout (D8)

The Southern Wide-field
Gamma-ray Observatory
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S\A/‘G\@ Assembling WCDs

The Southern Wide-field
Gamma-ray Observatory
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S\A/“@ Site: Atacama Astro Park m PUCP

The Southern Wide-field
Gamma-ray Observatory <

SWGO primary site:
Pampa La Bola @ AAP (Atacama Astronomical Park)

PLB+ at 4770 m a.s.l.
Latitude: 22.94° S
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S\A/(‘;\@ Getting to SWGO Site

The Southern Wide-field
Gamma-ray Observatory

Antofagasta:
~ 350 km
- main port

Arequipa : Puerto e
: Maldonado Cochabamba'= "rimce

Calama:
~ 140 km
- nearest
airport
Mqﬂlones"," _
San Pedro de Atacama: Aftotagasta)
~ 50 km .

- nearest town
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S\A/(‘;\@ Site: Atacama Astro

The Southern Wide-field
Gamma-ray Observatory

Park

PUCP
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S\f\/@@ Site: Atacama Astro Park &3 PUCP

The Southern Wide-field
Gamma-ray Observatory

SWGO FoV - Pampa La Bola Site
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S\A/‘G‘@ Simulation Performance

The Southern Wide-field
Gamma-ray Observatory

) PUCP
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S\A/(‘;‘@ Reconstruction (A1)

The Southern Wide-field

Gamma-ray Observatory
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WSO  Effective Area (A1)

The Southern Wide-field

Gamma-ray Observatory
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S\A/c‘;ﬁ Efficiency (A1)

The Southern Wide-field
Gamma-ray Observatory

Proton Efficiency: Layout A1
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S\A/éﬁ Point Source Sensitivity @ PUCP

The Southern Wide-field
Gamma-ray Observatory <

Point-like source differential sensitivity,
5 bins per decade, 5 sigma each
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SWEO R&D

The Southern Wide-field
Gamma-ray Observatory

imeline Mllestones

9 PUCP

Milestone
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2024
Q2 Q3 Q4 Ql

R&D Phase Plan

Science Benchmarks
Reference Configutation

Site Shortlist Complete
Candidate Configurations
Per. of Candidates Evaluated
Preferred Site Identified
Design Finalised

CDR Ready

M1
M2

M3

M5

M4

M6
M7

M9
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SWGO Take home messages @ pucp

NS
The Southern Wide-field
Gamma-ray Observatory

Need for a high duty cycle TeV gamma detector in
Southern hemisphere

Observations of GC, Fermi bubbles, PeVatrons, GRBs,
extended sources

Atacama AstroPark in Chile as chosen site

SWGO reference configuration based on WCD tanks
with graded array with denser inner part.

Expect to start construction in 2026 and gamma-ray
observations before the end of the decade.
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The Southern Wide-field

Gamma-ray Observatory

SWGO - J. Bazo

/ To astrophysical
/' source

A- Incoming gamma ray

Extensive Air / Collision with
Shower / atmospheric
nucleus

Particles penetrate
detector tanks, interact
and are detected
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