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Science with CTA

6
https://arxiv.org/abs/1709.07997



7LHAASO Catalog



Galactic Science with CTA

8https://arxiv.org/pdf/2310.02828



9U.Barres – COSPAR 2020

+ GRB 201216C (z = 1.1)  



10G. Rowell – COSPAR 
2020
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Gamma-ray Astronomy
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Gamma-ray Astronomy

1
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Complementary direct and
indirect detection 
techniques

Spread in particle
arrival times at
detector units

Atmospheric Cherenkov
light image
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Observational Panorama
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⌾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



Geographic distribution
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SWGO visibility, Pat Harding, LANL



Broadband panorama of high-
energy Astrophysics
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⌾ Point source sensitivity for X- and gamma-ray instruments

CTA and LHAASO will 
drive an order of 
magnitude increase in 
the TeV - PeV region in 
the next decade. 

De Angelis et al., Exp. Astr. 2017

The 100 GeV frontier 
remains to be explored 
by wide-field gamma 
observatories.

Wide-field 
low-E frontier

High-sensitivity
TeV-PeV frontier



The high-altitude frontier
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The Andes provides a number of high-
altitude plateaus and high-altitude lakes that 
constitute suitable sites for a particle array 
aiming to extend the low-energy frontier for 
Wide-Field Observatories.

4.5 4.05.0 km a.s.l.

x 10 gain
in particle
number

Adapted from G. Sinnis, NJPh, 2009



Candidate Sites
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lat. 23 S

lat. 15 S

The complete list of 
potential sites is still 
under investigation,
aiming at an evaluation 
for site choice by 2021.



The SWGO Concept
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Detector array
Large array for low-
energy events
Compact core with 
large instrumented 
area

EPJ-C, H. Schoorlemmer, J.A. Hinton, R. Lopez-Coto, (2019) 



The SWGO 
Concept
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⌾Core unit is a water-Cherenkov Detector
⌾Options being investigated based on tanks (HAWC-like), ponds 

(Milagro-like) and lake-base (test pool under construction at 
MPIK-Heidelberg)

⌾Simulations currently ongoing to constrain all 
aspects of the detectors
⌾Design strongly dependent on site choice

⌾ Water access, construction costs, infrastructure feasibility, 
compatibility with scientific driven main design goals…

Multiple detector options to be
investigated

Detector 
units



Performance goals
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Low-energy 
enhancement



Performance goals
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Potentially more sensitive than CTA over several years integration 

time provided good background suppression is achieved.



The Collaboration
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⌾ Southern Wide-Field Gamma-ray Observatory
+ higher altitude (4400+ m asl) and larger area
+ more efficient detector units + muon tagging capability

improved sensitivity and lower E threshold 

Established in July 2019
3 year R&D Programme

www.swgo.org

Member 
institutes 
signed the 
SoI. 

Any 
interested 
individual can 
become 
supporting 
scientist.

http://www.swgo.org
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