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High Duty Cycle

Wide-Field of View

UHE Performance

Low Duty Cycle

Pointing instruments
Precision Astronomy

1/7
sky 

© Armelle Jardin-Blicq

Air-shower particle arrays

Air-Cherenkov Telescopes

Ground-based Techniques
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Ground-based Gamma-ray 
Astronomy Network

HAWC

VERITAS
MAGIC

HESS
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TAIGA
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Precision Astronomy at VHEs

• Large reflectors + Fine-pixel camera 
• Wide field of view for imaging and background 
• Stereoscopy → excellent shower reconstruction

• High altitude & fill factor → dense shower front sampling  
• Large array areas for efficient shower detection 
• Large Muon Effective Areas
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1990 2020

100

200

300

Sources

2000

★Crab

IACTs Gen-3

HAWC

LHAASO

Gen-3   
Upgrades

2010

VHE Astronomy in the 2020s

Wide-field surveys 
and catalogues, first 
PeVatrons.

Wide spectral range, 
from GeV to PeV 

GROUND-BASED GAMMA RAY ASTRONOMY

§ Sky maps with 5’ resolution 
§ Over 200 detected sources, covering 3 

orders of magnitude in gamma ray flux
§ Energy spectra over 3 decades in energy
§ Light curves on all scales from minutes to 

years

Real Astronomy!
showing a different sky

Gamma ray image
of supernova

RX J1713.7-3946

Resolved skymaps, 
arcmin-scale

THE BOAT (BRIGHTEST OF ALL TIMES)
➤ 1-in-10000 year event 
➤ Detected by Fermi 

GBM 
➤ Severe saturation in 

GBM and LAT in main 
phase (Region IV) 

➤ Detected by LHAASO 
and HAWC (IACTs: 
full moon)

7

Resolved 
light-curves, 
transients.

LHAASO Skymap

Crab gamma-ray spectrum
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CTAO will: 
• Reach the limits of angular resolution 
• Push the boundaries of survey capabilities 
• Expand energy coverage towards the 100 TeV+

Next Frontiers? Hybrid  
Techniques

Improved angular 
resolution

Cost-effective 
CR suppression

Towards  
lower energies
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© LHAASO Collab.

@ HAWC Collab.

LHAASO

Operational since 2021, 
At 4.410 m, Sichuan, China

⌾ WCDA, 80,000 m2, 
operating < 10 TeV 

⌾ ED x 5,216 units, 
covering 1.3 km2  

⌾ MD x 1,188 units, with 
4% FF 

⌾ WFCTA, Cherenkov 
imaging of air-showers 

See talk by R. Yang, 

tomorrow

WCDA
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© LHAASO Collab.

@ HAWC Collab.

LHAASO

See talk by R. Yang, 
tomorrow

⌾  LHAASO has expanded the catalogue of UHE 
sources into the PeV range 
⌾  Plurality of source types, dominated by PWN and 

Halos with UHE emission & SNRs   

⌾  Morphology : CR interaction with surrounding MCs 

⌾  YMSCs, including the Cygnus super-pevatron 

⌾  mQSOs as potential PeV accelerators 

⌾  Diffuse emission up to PeV, excess flux towards 
inner GP 

⌾ Potential for study of GRBs and fast transients 
demonstrated with the BOAT 

90 sources, 43 > 100 TeV
— 9 to 40 SSTs | Haus Sexten 2026  —  



⌾ Installation of 32 6-m IACTs in LHAASO site 

⌾  Project status: 
⌾ 2025 - first telescope 

⌾ 8 telescopes exp. 2026 

⌾ Full-array in 2028

10— 9 to 40 SSTs | Haus Sextem 2026  —  

LACT

See talk by R. Yang, 

tomorrow

Conclusions

• Two SST-1Ms in Ondrejov already produce science 
results even in commissioning


• Both operation modes proven to work - mono / stereo 
with White Rabbit timestamps and SWAT stereo trigger


• Difficult conditions in Ondrejov (low altitude, duty cycle 
only a few nights a month due to bad weather) - 
performance increase expected when moved to a 
better site


• Joining another IACT or Water Cherenkov observatory 
is being considered (including SWGO) - further 
performance increase expected

17

LHAASO + IACT (Zhang et al. 2024, 
[2402.11286])

• 6-m 
telescopes


• ground array 
only used to 
improve g/h 
separation

Improved sensitivity  
when operating in conjunction 
with LHAASO particle array 
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

The 9…
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⌾  The array will be completed this year 

⌾  Successful Blazar Monitoring with ASTRI-1  

⌾  First Stereo Crab Observations performed in 2026

See talks by G. Tosti & 

S. Vercellone, today
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

ASTRI-LHAASO Synergies

— 9 to 40 SSTs | Haus Sexten 2026  —  

⌾  The ASTRI-LHAASO synergies are a prelude to 
gamma-ray astronomy in the coming decade 

→  Exploiting the complementarity of the two 
observational techniques  

⌾  ASTRI observing strategy will allow for a deep 
study of the most interesting LHAASO sources 
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The Cygnus region
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The arrival of CTAO

— 9 to 40 SSTs | Haus Sexten 2026  —  See talks by D. Green, 

today
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CTAO is the definitive IACT array
⌾  Ultimate instrumental performance 
⌾  Alert and follow-up capabilities 
⌾  A proposal-driven observatory 
⌾  Multiple observing modes 
⌾  Full-sky coverage
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

The LST Array

— 9 to 40 SSTs | Haus Sexten 2026  —  

⌾  LST-1 operating since several years 

⌾  Inauguration and Commissioning in the next months  

⌾  Fast slewing and low-energy threshold of ~ 20 GeV 

⌾  Ideal instrument for soft, transient sources

See talks by A. Carosi, 
today

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Future Perspective
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Future Perspective

+ 2 LST  
(CTA+ project)
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

The 40…

— 9 to 40 SSTs | Haus Sexten 2026  —  

An old  
plot…

⌾  SST sub-array expected for 2031 (37 tels) 

⌾  Intermediate configuration operations from 2028  

⌾  SSTs will bridge CTA with wide-field arrays, such 
as SWGO, in the Southern Hemisphere

See talk by G. 

Tagliaferri, today
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Galactic Center

Westerlund 1

HESS A&A 621 (2018) 
*Based on figure 16

Sun

RX J1713.7-3946

Crab Nebula

Motivation for Southern 
Wide-field Arrays

+ transient 
synergies 
with CTA

LHAASO + 
HAWC

19

H.E.S.S. Galactic  
Plane survey

H.E.S.S. Extended  
GP survey

— 9 to 40 SSTs | Haus Sexten 2026  —  
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EAS Arrays in the South

ALPACA 
Andes Large Area Particle Array 
for Cosmic rays and Astronomy

SWGO 
Southern Wide-Field 
Gamma-ray Observatory 

Chacaltaya

Atacama
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

ALPACA (2028+)Why in Bolivia? 
1. We can find feasible flat-

land candidates above 
4000 m a.s.l. 

2. Observing sky form the 
southern hemisphere.  

3. Long term scientific 
collaboration (cosmic 
rays field) between ICRR 
(Japan) and IIF (Bolivia) 
since 1961 (Chacaltaya 
observatory-BASJE).

~ 20 Km

ALPACA site

Andes 

Large  

area 

PArticle  

detector for 

Cosmic ray 

physics and 

Astronomy  

https://www.alpaca-experiment.org

Chacaltaya Observatory - 5,240 m a.s.l.

Chacaltaya Plateau 
4,740 m a.s.l. 

(20 km from La Paz)
Future developments in ground-based gamma-ray astronomy 37

Fig. 18 Layout of the full ALPACA array showing a depiction of the detector technologies
used. Small dots indicate the 401 air shower detector units, space at 15 m intervals. The en-
closed area in the bottom left corner is the ALPAQUITA arrray. The half ALPACA has the same
layout as ALPACA but with SD units spaced at 21 m intervals. The muon detector consists of
4 clusters of 16 WCD units buried 2 m underground. Image adapted from https://www.alpaca-
experiment.org/as.html.

water is available at 50 m depth. Truck transportation from the nearby town of El
Alto is also possible, at a reasonable cost [86].

The ALPACA array (Figure 18) consists of two main components: the surface
air shower detector array (SD), for energy reconstruction and timing of the shower
front, and an underground muon detector array (MD). The presence of a dedicated
muon array to select the muon-poor g-induced showers greatly improves the sensi-
tivity of the observatory, as validated by the similar concept applied in the Tibet-
ASg experiment [85]. Each SD unit comprises of 1 m2 active area ×5 cm thick
plastic scintillator, with a 5 mm thick lead plate on top, which is viewed by a fast-
timing PMT. The lead is used to convert the EAS secondary g-rays into pairs of e

−
and e

+ (Rossi transition effect) detectable by the scintillators. The MDs are water
Cherenkov detectors placed 2 m underground for an equivalent 16 radiation lengths
shielding of the shower’s electromagnetic component. An individual MD is a clus-
ter of 16 cells, each with a 56 m2 area and 1.5 m water depth which is viewed by a
large 20” PMT placed on top. A muon > 1 GeV can penetrate the soil shielding and
produce a clean, 24 photo-electrons signal on average, in the WCD PMTs. The pure
muon signals allow for a 99.9% hadron rejection, while retaining 80% of the g-ray
signals above 100 TeV. See Table 5 for a detailed description of the array.

Regarding the status of the project, the collaboration is now constructing a pro-
totype array, ALPAQUITA, 1/4 of the full array area; it is expected to start oper-
ations in 2022, as soon as the first underground muon detector (MD) cluster is in-
stalled [59]. Shortly afterwards, an extension to cover the full array area is scheduled

ALPAQUITA

ALPACA detectors layout

2 inch PMTs

Muon detectors

ALPAQUITA

15 m spacing array 

⌾  400 x 1 m2 plastic scintillator SD 
→  15-m spacing; 82,800 m2

⌾  64 x 56 m2 WCD muon array 
→  4 x 16 cell clusters; 4% FF

Thanks to Takashi Sako & Kato Sei

— 9 to 40 SSTs | Haus Sexten 2026  —  
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ASTRI-Horn @ Mt. Etna
ASTRI prototype @ Tenerife

ALPAQUITAWhy in Bolivia? 
1. We can find feasible flat-

land candidates above 
4000 m a.s.l. 

2. Observing sky form the 
southern hemisphere.  

3. Long term scientific 
collaboration (cosmic 
rays field) between ICRR 
(Japan) and IIF (Bolivia) 
since 1961 (Chacaltaya 
observatory-BASJE).

~ 20 Km

ALPACA site

ALPAQUITA: Current view  

4740 m a.s.l.16° 23’ S 68° 08’ W⌾1/4 ALPACA array 
→  97 SD units;18,450 m2 

→  muon array under construction, exp. 2027 

ALPAQUITA: Some first results  
E > 100 TeV

E ~ 20 TeV

Wed, Aug 2 
Sakata Hirata Hall 

ALPAQUITA: Some first results  
E > 100 TeV

E ~ 20 TeV

Wed, Aug 2 
Sakata Hirata Hall 

E > 100 TeV

Subieta-Vasquez, 33rd ICRC, 2023
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*Based on MC Simulation
For the Tibet AS+MD

*

Tibet AS+MD(北天)

ALPACA Sensitivity

300 m

Full ALPACA AS and MD

Po
w

er
 L

in
e

Was
tew

ate
r

W
at

er

2

258 m   Muon Detector  x  (16+48)  (3,700 m  )2

1 m   AS Detector  x  (97+304)  (82,800 m  )

Ver.1.0
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M. Ohnishi
Kawata, 33rd ICRC, 2023
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Full ALPACA AS and MD

Po
w

er
 L

in
e

Was
tew

ate
r

W
at

er

2

258 m   Muon Detector  x  (16+48)  (3,700 m  )2

1 m   AS Detector  x  (97+304)  (82,800 m  )

Ver.1.0

2

M. Ohnishi1. Air Shower (AS) Array ~83,000m2

= 401 x 1m2 Scintillation Detector
2. Underground Muon Detector (MD) ~3600m2

= Water-Cherenkov-Type, 2.5m overburden (~19X0)  
56m2 with 20”f PMT  x 96 Cells

ALPACA Project

ALPAQUITA

5

ü Gamma-ray air shower has much less muons.
Background cosmic rays can be rejected by >99.9% @100TeV.

ü Wide FoV (~2sr) observation regardless day/night and weather
- Angular resolution ~0.2o @100TeV 
- Energy resolution ~20%  @100TeV

[GA10-01]
[PGA3-20]
[PGA3-21]
[PGA3-22]
[PGA3-32]
[PGA3-63]

Status as of May/2026

— 9 to 40 SSTs | Haus Sexten 2026  —  
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⌾  SWGO partners 
→16 countries, circa 100 institutes  
→+ supporting scientists 

Argentina 
Brazil 
Chile 
China 
Croatia 
Czech Republic 
France 
Germany

Italy 
Mexico 
Netherlands 
Peru 
Portugal 
South Korea 
United Kingdom 
United States

Member Institutes

Supporting Scientists

SWGO Collaboration
ICRR-Tokyo now an  
invited  member of the  
Steering Committee

— 9 to 40 SSTs | Haus Sexten 2026  —  



Project Status
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✓
✓
✓

✓

⌾Roadmaps 
→ US Decadal Review 
→  SNOWMASS, APPEC, Astronet 
→  LASF4RI, in Latin-America

✓

✓
✓

2019

2020

2022

2024

https://arxiv.org/abs/2506.01786



Project Status
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✓
✓
✓

✓

⌾Funding? 
→  Under negotiation in BR 
→  Production of WCD units for 

PeVatron array  

✓

✓
✓

2019

2020

2022

2024

https://arxiv.org/abs/2506.01786



Site Selection
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⌾  Preferred and back-up site announced on 12th August 2024 

⌾  Pampa La Bola, Atacama Astronomical Park (Chile) 

→ Vast plateau at 4,770 m a.s.l. 
→ 23º South, 68º West 
→ Available area superior to 1 km2 

→ At the international road Chile-Argentina 

✓ Few km from ALMA 

✓ 40 min from San Pedro de Atacama 

✓ 2 hours from Calama (airport)

— 9 to 40 SSTs | Haus Sexten 2026  —  



Site Selection
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⌾  Pampa La Bola, Atacama Astronomical Park (Chile) 

— 9 to 40 SSTs | Haus Sexten 2026  —  



Ruben Conceição

The baseline array layout

28

Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


⌾  Graded fill-factor from core to outer-array 

⌾  Inner array: FF=65%, 80,000 m2, 2,450 tanks (90 m3)

⌾  Outer array: 
→  Zone 1: FF=4%, R=400 m, 1,660 tanks (15 m3)  
→  Zone 2: FF=1.6%, R=560 m, 760 tanks (15 m3) 

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Ruben Conceição

Expected Sensitivity

30

Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


arxiv:2506.01786

At 4,770 m a.s.l.

SWGO

LHAASO

HAWC

— 9 to 40 SSTs | Haus Sexten 2026  —  

Effective Area

HAWC

KM2A

SWGO

Proton Efficiency



Ruben Conceição

Expected Sensitivity - SWGO-A
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


arxiv:2506.01786

SWGO-A 12,000 m2 

385 tanks

At 4,770 m a.s.l.

SWGO

LHAASO

HAWC

SWGO-A

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Preliminary Results
— 9 to 40 SSTs | Haus Sexten 2026  —  

SWGO-PeV 
(Preliminary)

1.0 km2 

2,100 tanks 
FF 2%

LHAASO
 - 1% 

SWGO - 2% 
- 4%

Expected Sensitivity - PeV Array
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Preliminary Results
— 9 to 40 SSTs | Haus Sexten 2026  —  

SWGO-PeV 
(Preliminary)

1.0 km2 

2,100 tanks 
FF 2%

LHAASO
 - 1% 

SWGO - 2% 
- 4%

Expected Sensitivity - PeV Array

SYNERGY: Extend the energy 
reach of CTAO-South with all-
sky survey capabilities.
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SWGO 
Inner  
Array

Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Target Angular Resolution 
Unprecedented for wide-field instrument 

→  Source morphology for 
astrophysical modeling 
above 10 TeV 

→  Extreme transient alerts, 
e.g. GRBs and AGN flares 

→  Reduction of error regions 
for MM events

⌾  Key for:

— 9 to 40 SSTs | Haus Sexten 2026  —  

Current IACTs

SYNERGY: A transient alert 
and MM survey instrument 
for CTAO.
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SWGO 
Inner  
Array

Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Target Angular Resolution 
Unprecedented for wide-field instrument 

https://arxiv.org/abs/2506.01786

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Design of Inner Array

16

● Steel tanks assembled on site
○ 5.2 m ∅, 4.1m height

● Double-PMT unit in each detector
○ 10-inch PMTs

● Signals collected at Field Nodes
○ Serve 55 WCDs each

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Outer array WCD unit desing

⌾  Design principles  
→ Compact design to minimize water usage 
→ Simplification of logistics, installation and maintenance 
→ Robustness and reliability for long-term operations 
→ Flexibility of unit and array design options 
→ Inexpensive: $ 5kUSD/unit

Extensive previous experience with the 
Pierre Auger Surface Detector Array.

— 9 to 40 SSTs | Haus Sexten 2026  —  
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Outer array WCD unit desing

⌾  Innovations 
→ Higher UV protection resin (UV-30 vs. UV-15 in Auger)  
→ Thermal insulation for high-altitude operation 
→ Rotomolding Patent BR1020210266902  
→ Inner wall resin layer for Cherenkov light reflection 
→ Substitute of costly and complex Tyvek bags

— 9 to 40 SSTs | Haus Sexten 2026  —  
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SWGO 
Inner  
Array

Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


Towards Construction 
An SWGO Pathfinder, exp. 2027

⌾  30 x 30 m fenced area within the future array location  
→ To validate procedures for full construction 
→ To test technologies on site

Water purification 
& storage

Field node for 
electronics

Baseline inner 
array detector 
units

Outer array 
detector units
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Observational Panorama 

3 

� Cherenkov Atmospheric 
Telescopes 
o  20% duty-cycle 
o  Pointing (few degrees FoV) 
o  Energy threshold down to 10s GeV 
o  Good energy and angular resolution 

� Particle Detector Arrays 
→ 100% duty-cycle 
→ Wide-field of View (~ steradian) 
→ Energy range 100s GeV up to 100s TeV 
→ Continual view and accurate 

background determination 
LHAASO


HESS


MAGIC


VERITAS


An SWGO PeVatron Array

— MORIOND | La Thuile, 2026 —

2% FF

1% FF
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Astroparticle Physics in  
South America

— 9 to 40 SSTs | Haus Sexten 2026  —  
www.claffisica.org

The goal of the CLAF-CNRS Latin-American 
Astro-particle Physics Network is to establish 

a Latin-American Network around the current 
and next-generation world-leading astro-particle 
physics and cosmology experiments in the 
continent with direct CNRS involvement.

http://www.claffisica.org
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www.claffisica.org

The network is motivated by 
the vision of bringing together 

into a single cooperation 
framework, the institutions 
developing research in astro-
particle physics and cosmology 
around regional experiments, to 
explorie untapped synergies 
within the region and with the 
leading CNRS laboratories.

Astroparticle Physics in  
South America

http://www.claffisica.org


Summary
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⌾  Ground-based gamma-ray Astronomy will reach its full maturity in the 
2030’s 

⌾  The context of the field will be dictated by the interplay of large IACTs 
and Wide-Field Particle Arrays 
⌾ LHAASO-ASTRI + LSTs in the North 

⌾ SWGO-CTAO in the South 

⌾  Some aspects I left out of this talk: 
⌾ TAIGA high-score exploring synergies in particle / Cherenkov-light EAS detection 

⌾ Auger upgrade to explore the 1017 eV photon range 

⌾ ERC-funded radio extension to SWGO (TURBO)   

⌾  Common tools and the integration between facilities is key to maximize 
returns
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