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Current & near-future observatories
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LHAASO PeVatrons:
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⌾  Access to the Galactic plane and Galactic center,
⌾  Complementary with LHAASO and HAWC     → Niche for SWGO.

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

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


Site candidates for SWGO
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The Concept
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⌾  The 

© Richard White (MPIK)



The Science Case for SWGO
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The Science Case for SWGO
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⌾  SWGO partners
→ 14 countries, 66 institutes 
→ + supporting scientists 

Argentina
Brazil
Chile
China
Croatia
Czech Rep.
Germany

Italy
Mexico
Peru
Portugal
South Korea
U)nited Kingdom
U)nited States

Member Institutes

Supporting Scientists

The SWGO Collaboration



The Chinese Consortium

⌾ Signed by 65 faculty members, postdocs, and grad students from 12 
institutes



Status & Plan

⌾R&D Phase
→ Kick off meeting Oct 2019
→ Expected completion 2025

✓ Site and Design Choices made
→ Then:

⌾Preparatory Phase
→ Detailed construction planning
→ Engineering Array

⌾(TDLI, SJTU)Full) Construction Phase
→ 2027+

✓
✓
✓

✓

⌾Roadmaps
→  U)S Decadal Review
→  SNOWMASS, APPEC, Astronet 20M$

✓

✓



INITIAL site candidates
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Site now 
CHOSEN!



Potential Lakes

Lake Sibinacocha

Lake Suches



Deployment in Lake

Fixed by cable net Fixed by anchor

5m

float
float

float float float

anchor anchor

MD



Simulation for a Lake Array

Unit detector simulation





A1
A2 A3

A4

A5

A6

A7

HAWC

EQUAL NOMINAL COST ARRAYS, similarly B1, C1, D1, …, E4 (TDLI, SJTU)13 total)

80% FF, 80,000 m2

0.6% FF

2.5% FF

LHAASO

ARRAY
CONFIGURATIONS



Analysis & Simulations
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⌾  Simulations to compare different detector concepts,
⌾  Build on the analysis & simulations framework from HAWC.

 



Sensitivity range (exploration)

20

GRBs and AGNsGRBs and AGNs

Extended sources, Extended sources, 
diffuse emission, DMdiffuse emission, DM

  

PeVatronsPeVatrons

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

km2+ 
outer 
array

https://arxiv.org/abs/1902.08429


Angular resolution
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⌾Goal:
To have an unprecedented 
resolution for such a wide 
field VHE-U)HE observatory.



Core Science Cases
& Benchmarks for SWGO
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(GRBs)





Number of detectable PeVatrons
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Observability 
of halos
within 500 pc

←Includes all nearby 
pulsars that could 
produce a halo.

Coverage of nearby TeV halos



Coverage of nearby TeV halos
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Observability 
of halos
within 500 pc
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Projected significance for the observation of the 
Galactic diffuse emission with 1 yr based on an 
extrapolation of the Fermi diffuse model.

Diffuse emission and Fermi Bubbles



Diffuse emission and Fermi Bubbles
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⌾ Diffuse emission from the Galactic Plane 
up to PeV energies: 
 

  → A wide-field instrument with an excellent 
background rejection will be optimal for the 
detection of such very extended, dim emission.
 

⌾ Fermi Bubbles:
 

→ Their (TDLI, SJTU)non-)detection at TeV energies will 
allow to disentangle between a number of 
theoretical scenarios.



Dark Matter targets in SWGO’s FoV
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(closest dense region of DM)



WIMP Annihilation
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⌾ Reaching critical sensitivity: Thermal relic WIMP annihilation signature accessible 
over a very wide mass range (TDLI, SJTU)Galactic Center/Halo observations at VHE).
  

⌾ SWGO + CTA + Fermi will explore thermal WIMPs from 5 GeV to 100TeV.



Cosmic rays
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Cosmic rays
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⌾ A probe of the dipole (TDLI, SJTU)10-3 amplitude) will be 
achievable up to energies of at least 3 PeV.
 

⌾ At 10 TeV (TDLI, SJTU)100 TeV), a probe of multipoles up 
to l~20 (TDLI, SJTU)l~6) will be possible (TDLI, SJTU)strawman).
 

⌾ Muon tagging will allow for 4 mass groups 
between proton and iron to be resolved. 
(TDLI, SJTU)Equal logarithmically-spaced (TDLI, SJTU)σ

lnA
≃1) 

possible at > 3 TeV.)



⌾ The southern sky needs a wide-field VHE-U)HE gamma-ray observatory:
→ U)nique view of the Galaxy and its center

35

⌾ A strong Science Case from 100 GeV to PeV:
→ PeVatrons, Galactic sources (TDLI, SJTU)incl. extended, e.g. halos), VHE diffuse 

emission, (TDLI, SJTU)extragalactic) transients, physics beyond the SM, CR physics,…

⌾ R&D phase under way. Choice of site completed.

⌾ SWGO China involved in a possible lake site extension, especially useful 
for PeVatron science

Conclusions
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