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Observational Panorama
⌾Cherenkov Atmospheric Telescopes 

→Less than 1 : 5 duty-cycle 
→Pointing (few degrees) 
→Energy threshold down to 10s GeV 
→Good energy and angular resolution
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⌾Particle Detector Arrays 
→100% duty-cycle 
→Wide-field (~ steradian) 
→Energy range > 100s GeV 
→Long exposure and accurate 

background determination
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Complementarity 
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• Accurate background determination
• Long exposure

• Good energy and angular resolution
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A wide-field observatory in the South
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HAWC Coll. Preliminary

Threshold ~1 TeV

HESS 
Galac)c 
Plane
Survey

HAWC

Science Case: https://arxiv.org/abs/ 1902.08429 

Crucial access to the 
Galactic Plane and the 
Galactic Center, and a 
complementary view of 
the sky with HAWC and 
LHAASO for cosmic-rays 
studies.
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SWGO

HAWCGRB190114C

• This GRB would have been 
detected even by HAWC up to 1 
minute after T0. 


• SWGO (10xBetter sensitivity) would 
have been capable of detecting up 
to 15 minutes after T0 .

Edna Ruiz-Velasco.                                                    SWGO sensitivity to GRBs.                                   2nd Collaboration Meeting.13.05.2020

An observatory for gamma-ray transients
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Plot by Jim Hinton

SWGO will provide the necessary 
complement to observation of the 
Southern Hemisphere transient sky, 
filling-up a missing niche in the global 
network of multi-messenger 
astronomy. It will also work as a 
powerful trigger for CTA transient 
observations, specially for GRBS.



The Collaboration
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⌾  Southern Wide-Field Gamma-ray Observatory 
+ higher altitude (4400+ m asl) and larger area 
+ more efficient detector unities + 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 a 
supporting 
scientist. 

http://www.swgo.org


The SWGO Concept
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Detector Array
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¤ ‘Strawman’ - reference detector layout

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

Technology?
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¤Water Cherenkov as main 
detection technique
ª Unit dimensions?
ª Construction approach?
ª Photosensor?
ª Electronics?

¤Perfomance/Cost 
optimisation process

¤Can draw on a lot of 
experience as a well as 
many great new ideas

Detector units
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Software development
Software framework 
‣ Started from HAWC software 

- Speed-up development

- Compare performance

‣ Hosted on www.gitlab.com:

-Soon public

First steps:

‣ Easily adaptable detection units1)


‣ Configurable array layout

‣ Example events:

- Large array to lower the 
threshold2).

-2 TeV illustrates the wealth of 
information at this intermediate 
energy

1) PoS(ICRC2019)720 
2)  EPJ-C, HS J.A. Hinton, R. Lopez-Coto, (2019)

PoS (ICRC2019) 720 

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



Performance goals
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Performance Comparison
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SWGO

www.swgo.org
www.cta-observatory.org

Resolution

SWGO 
5 years

CTA South
50 hours

HAWC
1-5 years

Fermi
10 years

Current
Cherenkov
Telescopes
50 hours

Sensitivity

Background free above about 
30 TeV for point-like sources, 
even after 5 years

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.
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Detection Area Annual Exposure

¤Short timescales: If CTA can get there à more sensitivity
¤Steady sources: If background can be suppressed à more 

sensitivity than CTA over several years

SWGO

SWGO

CTA South

CTA 25 h/y
SWGO 25% obs.

Detection 
Area

Annual 
Exposure

Adapted from CTA



Candidate Sites
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lat. 23 S

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

lat. 15 S



Thank you!
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www.swgo.org

First Collaboration Meeting
at the Padova Astronomical Observatory, 
Italy, on October 30th–31st 2019

ulisses@cbpf.br

http://www.swgo.org
mailto:ulisses@cbpf.br

