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~100% duty-cycle
Steradian field of view
Modest precision
Modest collec:on area

~15% duty-cycle
~4 degree field of view
High precision
Large collec:on area
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For 0.4º sources

HAWC Coll. Preliminary
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HAWC



6
For 0.4º sources

HAWC Coll. Preliminary
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Collaboration

⌾47 institutes in12 countries
→+ supporting scientists
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Formed 2019
~3-year R&D phase
Design SWGO & choose Site
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Working Groups & Milestones

⌾Spokespersons 
swgo_spokespersons@swgo.org
→ Jim Hinton (Germany), 

Petra Huentemeyer (USA), 
Ulisses Barres (Brazil)
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Science Analysis & 
Simula-ons Detector Site Outreach 

& Comms

Felix Werner & 
Lukas Nellen

Ruben Conceição, 
Harm Schoorlemmer & 
Andy Smith 

Marcos Santander &  
Arthur Moraes

Gwenael GiacinD &
Francesco Longo

Elisa Prandini & 
Ana Pichel

✓
✓
✓

Working Group Coordinators

mailto:swgo_spokespersons@swgo.org
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Bolivia 4.7k

ArgenDna 4.8 k 

Chile 4.8 k

Peru 4.9 k
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Bolivia 4.7k

ArgenDna 4.8 k 

Chile 4.8 k

Peru 4.9 k

Link to Talk

https://icrc2021-venue.desy.de/video/The-search-for-high-altitude-sites-in-South-America-for-the-SWGO-detector/519b9e6493715f263737475c4944ec3c


Design Options
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⌾Exploring three concepts for the detector units
→Tanks (like HAWC), Artificial Pond (like LHAASO) and Natural Lake

⌾…as well unit dimensions, photosensors, +++
→Performance/cost optimisation

Link to Talk

https://icrc2021-venue.desy.de/video/Technological-options-for-the-Southern-Wide-field-Gamma-ray-Observatory-SWGO-and-current-design-status/db9110509a063575bf27ed09ee03a38d
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Site Characteristion à Shortlist
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Prototypingà Baseline Design



⌾Building on the analysis and simulations framework of HAWC
16

3.8 m Æ

7 m Æ

µ

Cherenkov photons

Link to Talk

https://icrc2021-venue.desy.de/video/Simulating-the-performance-of-the-Southern-Wide-view-Gamma-ray-Observatory/3cd428b5fcb811f9ae08915067d35a3a


Reference Configuration

⌾Establish a plausible, costable and realisable (with existing 
tech) design to serve as reference to alternative approaches
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Muon iden%fica%on a key element of 
background rejec%on

Alterna%ve approach:

Link to Talk

Link to Talk

Reference Configuration

https://icrc2021-venue.desy.de/video/Double-layered-Water-Cherenkov-Detector-for-SWGO/3e668e4d76cf9ceb86190416fbdb9679
https://icrc2021-venue.desy.de/video/Gammahadron-discrimination-using-a-small-WCD-with-four-PMTs/710971372164d4c8a4d8e0d663d83d3c
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35 degree zenith angle500 m

600 GeV 14 TeV

⌾Larger detector array and increased altitude w.r.t. HAWC
→Very precise measurements possible even below 1 TeV

Colour = time
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1 TeV 1 PeV



Resolution?

Goal à
unprecedented 
resolu-on for a 
wide field VHE-
UHE instrument

Hofmann (2020) Astropar1cle Physics 123, 102479
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Current 
IACTs
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Link to Talk

https://icrc2021-venue.desy.de/video/Benchmarking-the-Science-for-the-Southern-Wide-Field-Gamma-ray-Observatory-SWGO/705cf5165f1ba4826a9b148dfa1d423e
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⌾Early phase 
Gamma Ray 
Bust sensitivity

⌾SWGO 
monitoring CF 
TXS 0506+056 

arXiv:2006.07249

⌾Geminga-like 
PWN Halo
Sensitivity

All with pessimisDc 
sensiDvity esDmates

Link to Talk

Link to Talk

https://icrc2021-venue.desy.de/video/Monitoring-Gamma-Ray-Burst-VHE-emission-with-the-Southern-Wide-field-of-view-Gamma-ray-Observatory/7b0e29758d93be0e2b1673e862c61101
https://icrc2021-venue.desy.de/video/Galactic-Science-with-the-Southern-Wide-field-Gamma-ray-Observatory/c885fbb4cb33ef05d1203fed339c5e9d
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Dark Matter

⌾Thermal relic WIMP annihilation signature accessible over a very 
wide mass range (Galactic Centre/Halo observations @ VHE)
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NB Sensi)vity improving for both CTA + SWGO – analysis improvements

Link to Talk

https://icrc2021-venue.desy.de/video/Searching-for-Dark-Matter-with-the-Southern-Wide-field-Gamma-ray-Observatory-SWGO/37765a77f8ea639ce4ce5ef2e19a580a


Neutrino Synergies

⌾SWGO+LHAASO
→ Full sky map of TeV-PeV emission

⌾Strongly complements new 
generation of neutrino instruments
→Mapping out diffuse emission / 

separating IC + pion decay emission 
+++
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Conclusions

⌾The Southern Sky needs a wide field VHE-UHE gamma-ray 
instrument!
→Complementing LHAASO – a complete view of the TeV-PeV sky
→ Strong synergies with CTA and the new generation neutrino 

telescopes
→Transient phenomena, diffuse emission, UHE sources +++

⌾SWGO advancing towards design and site choices
→Despite pandemic!

⌾Very open for new partners and new ideas
⌾Looking forward to strong partnerships with LHAASO & CTA
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Thank you for listening!
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