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from TeV → PeV

from 10s GeV → 100 
TeV



Geographic distribution



Leading technique 
above ~ few 10 TeV



Status & Plan

✓
✓
✓

✓

⌾ R&D Phase
→ Kick off meeting Oct 2019
→ Expected completion 2024

✓ Site and Design Choices 
made

→ Then:⌾ Preparatory Phase
→ Detailed construction 

planning
→ Engineering Array⌾ (Full) Construction Phase
→ 2026+

⌾ SWGO partners
→ 47 institutes in 12 countries
→ + supporting scientists 

20M$



Bolivia 4.7k

Argentina 4.8 k 

Chile 4.8 k

Peru 4.9 k

13º S
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Site short-listing: September 2022
Site team visits: October 2022
Preferred Site identified: Fall 2023 
On-site prototyping activities: from 2022



Detector Design
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MUON IDENTIFICATION is a key 
element of background rejection

 
Approaches under evaluation:
— double layer WCDs
— multi-sensor WCDs



A1
A2 A3

A4

A5

A6

A7

HAWC

Equal nominal cost arrays, similarly B1, C1, D1, …, E4 (13 total)

80% FF, 80,000 m2

0.6% FF

2.5% FF

LHAASO



CTA South 50 h

LHAASO 1 y

HAWC - 507 days

SWGO baseline 1 year

Fermi-LAT Pass 8, 1yr

Albert et al. 2019, arXiv:1902.08429





Barres de Almeida et al. (2022, PoS-ICRC2021, 893)



CREDIT: P. Harding
Dark Matter benchmarks



CREDIT: P. Harding
Dark Matter annihilation
in Galactic Centre



12 sources detected by LHAASO (Cao et al. 2021, Nat., 594, 33)

LHAASO effective FoV (ϑ < 50°)

Many sources having no reliable association yet (except Crab)

PeVatrons and TeV halos



H.E.S.S. detected SNRs (H.E.S.S. Collab., A&A, 612, A3)

SWGO effective FoV (ϑ < 50°), assuming 23°S latitude

CREDIT: R. López-Coto

Prospects for SWGO



Transients
⌾ Short time-scale sensitivity of ground-particle detectors 

is much worse than IACTs at low E! But room for 
improvement! Albert et al. 2019, arXiv:1902.08429



CTA South 50 h

LHAASO 1 y

Planned operation time > 10 years

HAWC - 507 days

SWGO baseline 1 year

Low E 
enhancement

1/3 brightest LAT GRBs
1 ks integration time



Transients
⌾ Short time-scale sensitivity of ground-particle detectors 

is much worse than IACTs at low E! But room for 
improvement!

✧ Order of magnitude 1 minute sensitivity: 
• Fermi-LAT: 10-7 erg/cm2/s @ 1 GeV
• SWGO: 10-9 erg/cm2/s @ < 300 GeV 
• CTA: 10-11 erg/cm2/s @ 100 GeV

1/3 brighest LAT GRBs
1 ks integration time



Transients
⌾Energy threshold is critical for transient studies, 

specially GRBs

Time to reach a 5σ detection 
In function of energy
(model 1/3 brightest LAT GRBs)

5 min

15 s

G. La Mura
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Short time-scale resolution?

SWGO
Inner 
Array

GOAL → 
unprecedented 
TIME RESOLUTION
for a wide field 
VHE instrument

SWGO, E = 250 GeV



Transients
⌾ Short time-scale sensitivity of ground-particle detectors 

is much worse than IACTs at low E! But room for 
improvement!

⌾ And a number of other advantages…
→ 100% duty cycle → higher rate and monitoring capability of 

transients → AGNs, GRBs, MM,… 
→ Serendipitous view - observation of onset / prompt emission, a 

regime not probed in the VHE regime by IACTs
→ A trigger instrument!

✓ Blind searches and offline checks for afterglow triggers
• Critical synergy with IACTs and other MWL instruments 

 ✧ SWGO can bring the 10s deg2 error boxes (GBM, GW) down to ~ arcmin size
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Synergies with IACTs / CTA
⌾ An effective trigger instrument at VHEs will be very 

relevant to boost CTA transient science!



Neutrino Synergies

→ Nearby transients/flares

⌾ SWGO+LHAASO
→ Full sky map of TeV-PeV g emission⌾ Strongly complements new 

generation of neutrino 
instruments

→ Mapping out diffuse emission / 
separating IC from pion decay 
emission, Dark Matter search +++



Thank you!
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Template for GRB simulations
⌾ GRB 130427A

La Mura, UBA et al. MNRAS 2021



Mass 

extinction on 

Earth… 

Nice ATel by 

HAWC

LAT would not 

detect these 

GRBs

For GRBs with unknown z, we simulated 
1000 distributions, constraining Eiso 

between the minimum fluence detected by 
LAT and 1054 erg.

E iso=
4 πd L

2

1+ z
(T 1−T 0) ∫

E1 /(1+z )

E2 /(1+z )

Ed N
d E

d E

Redshift effects



CTA South 50 h

LHAASO 1 y

HAWC - 507 days

SWGO baseline 1 year

Low E 
enhancement

LARGER ARRAY AT HIGHER ALTITUDE



CTA South 50 h

LHAASO 1 y

HAWC - 507 days

SWGO baseline 1 year

Low E 
enhancement

G. La Mura
Planned operation time > 10 years
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