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~100% duty-cycle
Steradian field of view
Modest precision
Modest collection area
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Significance [O] For 0.4° sources



,.'»

Ultrahigh-energy photons up to 1.4 petaelectronvolts
from 12 y-ray Galactic sources

Zhen Cao ™, F. A. Aharonian ™, [...]X. Zuo

Nature 594, 33-36 (2021) | Cite this article
8285 Accesses \ 637 Altmetric \ Metrics
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/— Invisible to HAWC
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Collaboration

Countries in SWGO
Institutes

Argentina*, Brazil, Chile,
Czech Republic,
Germany*, Italy, Mexico,
Peru, Portugal, South
Korea, United Kingdom,
United States™

Supporting

scientists

Australia, Bolivia, Costa
Rica, France, Japan,
Poland, Slovenia, Spain,
Switzerland, Turkey

*also supporting

scientists
047 institutes in12 countries Formed 2019
. . . ~3-year R&D phase
-+ supporting scientists Design SWGO & choose Site
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Todo: change detector arrangement to
dense circular core & outer detectors
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Working Groups & Milestones

SWGO R&D Phase Milestones

M1
M2
M3
M4
M5
M6
M7
M8
M9

DN

Gwenael Giacinti &
Francesco Longo

R&D Phase Plan Established

Science Benchmarks Defined

Reference Configuration & Options Defined

Site Shortlist Complete

Candidate Configurations Defined

Performance of Candidate Configurations Evaluated
Preferred Site Identified

Design Finalised

Construction & Operation Proposal Complete

. Analysis &
. Science . .. i
% Simulations

Ruben Conceigdo,
Harm Schoorlemmer &
Andy Smith

Working Group Coordinators

‘a« Detector

Felix Werner &
Lukas Nellen

o Spokespersons
swgo_spokespersons@swgo.org

- Jim Hinton (Germany),
Petra Huentemeyer (USA),
Ulisses Barres (Brazil)

& Comms

Site ﬁ& Outreach

Elisa Prandini &
Ana Pichel

Marcos Santander &
Arthur Moraes

10


mailto:swgo_spokespersons@swgo.org

Bolivia 4.7k

Lima gus‘ ric
o

A X
Nunscacocyg{agaa (Perd)!

Juliaca
o

“imata (Peru) pino
Arequpn o

e
e

ilo District

Tacnaf’
(5

Cerro Amazones (CTAS.

Chile |

Copiaps”

Floresta
Nacional Porto Velho
dolquiri )

i Riberalta
Reserva
Nacional del
Amazonas
Manuripi

Nacional

A‘,;Madlm

iy

Ghocstora Babiol b
R . Bolivia
obamba,. santa Cruz
. dela Sierra
S

Parque

Nacional del

Gran Chaco
Kaa:lya—

s £ S0y,
Alto Tocomar (Argentina)-
£ 7 fjssaa

gt

Peru 4.9 k




Bolivia 4.7k ‘ N 4

Nacional
do Iquiri

Rio Branco - —rensy
=y )

Riberalta } sireMIim STATE O

Bolivia
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Country  Site Name Latitude Altitude Other installations

[m a.s.l]

Argentina  Alto Tocomar 24.19 S 4,430
Cerro Vecar 24.18 S 4,800 LLAMA, QUBIC

Bolivia Chacaltaya 16.23 S 4,740 ALPACA
Chile Pajonales 22518 4,600 ALMA and others
Pampa La Bola | 22.56 S 4,770  ALMA and others
Peru Imata 15,50 S 4,450
Yanque 15.44 S 4,800

Sibinacocha 13.51 S 4,900 Peru 4.9 k



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

Design Options Link o Tak

Tanks Artificial Pond Natural Lake

o Exploring three concepts for the detector units
- Tanks (like HAWC), Artificial Pond (like LHAASO) and Natural Lake

o...as well unit dimensions, photosensors, +++
- Performance/cost optimisation
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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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o T /mJ

o Building

on the analysis and simulations framework of HAWC
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https://icrc2021-venue.desy.de/video/Simulating-the-performance-of-the-Southern-Wide-view-Gamma-ray-Observatory/3cd428b5fcb811f9ae08915067d35a3a

Reference Configuration

o Establish a plausible, costable and realisable (with existing
tech) design to serve as reference to alternative approaches

|

Bladder in tank
Bladder in pond

Bladder in lake

{ Double-layer
None

L

— Large-area PMT
— SiPM array

M~ Multi-sensor

— Distributed sensor
None
Winston cone

WLS plate or fibres

L

{ Active base
Multi-channel HV

High-rate sampling
M *E Medium-rate sampling + TDC

Time-over-threshold (ToT)

White Rabbit

RapCal



Reference Configuration

-

Samridha Kunwar

Muon identification a key element of
background rejection [T

Alternative approach: Ll
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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

600 GeV 14 TeV

500 m AL LLALE LI 35 degree zenith angle

Colour = time

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

19
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Hofmann (2020) Astroparticle Physics 123, 102479
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Science Case

Design Drivers

Transient Sources:
Gamma-ray Bursts

Low-energy sensitivity &
Site altitude®

Galactic Accelerators: High-energy sensitivity &

PeVatron Sources

Energy resolution”

Galactic Accelerators: Extended source sensitivity
PWNe and TeV Halos & Angular resolution®

Diffuse Emission:
Fermi Bubbles

Background rejection

Fundamental Physics: Mid-range energy sensitivity
Dark Matter from GC Halo Site latitude?

Cosmic-rays:

" | Mass-resolved dipole /

multipole anisotropy

Equatorial

Muon counting capability®



https://icrc2021-venue.desy.de/video/Benchmarking-the-Science-for-the-Southern-Wide-Field-Gamma-ray-Observatory-SWGO/705cf5165f1ba4826a9b148dfa1d423e
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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

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


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

Neutrino Synergies

o SWGO+LHAASO
- Full sky map of TeV-PeV emission

o Strongly complements new
generation ot neutrino instruments
- Mapping out diffuse emission /

separating IC + pion decay emission
+++

\\\\\\



Conclusions S

o 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 +++

o SWGO advancing towards design and site choices
-~ Despite pandemic!

o Very open for new partners and new ideas
o Looking forward to strong partnerships with LHAASO & CTA

28



Thank you for listening!
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