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The Southern Wide-field Gamma-ray Observatory
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o Cherenkov Atmospheric Telescopes
- 20% duty-cycle
- Pointing (few degrees FoV)
~ Energy threshold down to 10s GeV

- Good energy and angular resolution
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o Particle Detector Arrays
' - 100% duty-cycle
- Wide-field of View (~ steradian)
~ Energy range 100s GeV up to 100s TeV

~ Long exposure and accurate
background determination
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~200 TeV Sources

Background: Fermi-LAT
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SWGO will complement the view

of the Galactic source population
towards the highest energies and

will greatly expand our reach for
disclosing the full Galactic
population of high-energy
accelerators.
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ensitivity for Gemingadike sources
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25 degree south location

e Known VHE sources

Colour gradient:
+/- 45 deg zenith

arXiv:1902.08429
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Hadronic Model 1
Hadronic Model 2
107" o —— Leptonic Model 1

E2 dN/dE [GeV cm

= Leptonic Model 2
- HAWC 9% SWG O Invisible to HAWC
= IceCube Hadronic Model est|mated

—— 5GSO, 5 years, 95% UL
¢ Fermi 2014 ApJ 793

10 T T T T

E [GCV] . ; = Invisible to HAWC
e & SWGO

Crucial access to the
Galactic Plane and GC.

Complementary view of the
sky with HAWC and LHAASO
for cosmic-rays and diffuse
emission studies.

Science Case: https://arxiv.org/abs/1902.08429
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- Understanding interstellar turbulence

? - ~ and local CR sources

..............................................

Equatorial

15 Relative Intensity [10~%] 1.5

-HAWC+ceCube > LHAASO+SWGO o o
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o Detection of short-timescale phenomena

> Low-energy threshold for detection of short-timescale (< 1hr) transient events down to 100 GeV

o Search for PeVatrons

> Improved sensitivity up to a few 100s TeV to search for PeV Galactic particle accelerators.

o PWNe and Gamma-ray Halos

5> Unique potential for accessing the high-energy end of the Galactic Population.

o Dark Matter and Diffuse Emission
> Unique access to the Galactic Center and Halo at the high-energy end of the spectrum.
o Cosmic-rays
5> Unique complement to LHAASO for anisotropy studies, with capability to reach low-angular scale.

> Good muon tagging implies good mass resolution for composition studies up to the knee.
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o High-altitude particle detector above 4.4 km a.s.|

o Latitude range between 15 and 30 degrees South

o Wide energy range reaching down to 100 GeV and 100+ TeV
o High fill-factor core (4x HAWC) for significantly better > 10x

sensitivity, plus large low-density outer array

o WCD units with good muon tagging capability
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Detector array

300 Gamma ray 0.2 TeV

zenith angle 20°
~100 units hit

Large array for low-

energy events 200
Compact core with

large instrumented 100
area
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Gamma ray 2.0 TeV
zenith angle 20°
~1000 units hit
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EPJ-C, H. Schoorlemmer, J.A. Hinton, R. Lopez-Coto, (2019)

® ‘Strawman’ - reference detector layout
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dividers

Volume divider <
&\ (allowing water flow) /3

o Water Cherenkov detector units is core T
technology -three options under HAASOtyle.

i structure
N

evaluation | ey
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Water level Removable i -
above horizontal Tyvec cover i i Hanging
11 Tyvec

| | curtains
i

Hanging
PMT unit

beams for boat

o All aspects being optimised =
- Unit dimensions, wall reflectivities,
photosensor nature/locations, ...

1+ Tyvec divider
i 1 connected to
|1 curtains

Tyvec liner

o Final design will depend on choice of site  naturaartificial Lake

. . ’ . Positionin Hatch for electronics
-~ e.g. cost of water transportation in i) g WO |
comparison to other costs, civil engineering
costs, feasibility for lake-based solution

Optional
b stiffening
ring/rods

Bladder with
white inside

Volume divider
\ (allowing water flow)

Basin liner
Protection liner




At

SHANGHAI JIAO TONG UNIVERSITY

/7 T \T7

PNP x, ;? ¥ MYIUOIEUY

V\‘\ 9 Alto Tocomar (Argentina)

9 Cerro Vecar (Argentina)

g ¥ Chacaltaya (Bolivia)
Q@ AAP Pajonal (Chile)
‘;é B li 9 AAP Pampa La Bola (Chile)
L olivia N
"cr habamba e Santa eriz @ Lake sibinacocha (Peru)

9 Imata (Peru)

9 Sumbay (Peru)

9 Peru National Observatory
9 Yanque (Peru)

Pajonaies 10 Toco \ Pampa La Boia
‘ R

-

& erealha)nantar

l\/‘e]rl‘!)cnes v p )‘\' ’;“?"‘@
7 Nacional Los £ )
Amofggas'a ; Flamencos .7
? arge Millimeter Array - AIMA Radio Vﬂll’.
lat. 23 S 9




At

SHANGHAI JIAO TONG UNIVERSITY

prg=pils A/

/7 T \T7

MYIUOIEUY

entesay ‘53( b

JB:

\ QAIto Tocomar (Argentina) Country Elevation Location:

8t 155 _ Peru 4900 Laguna Sibinacocha
9 Cerro Vecar (Argentina) Peru 4450 Imata lake
Trnged Chacaltaya (Bolivia) Peru 4450 Imata
9 AAP Pajonal (Chile) Peru - 4140 Sumbay
) Argentina 4800 Cerro Vecar
@ AAP Pampa La Bola (Chile) Argentina 4450  Alto Tocomar
@ Lake Sibinacocha (Peru)  Chile 4700 ALMA Pampa La Bola
Q imata (Peru) Chi!e' 4400 AAP Pajonales
Bolivia 4700 ALPACAarea

par @ Sumbay (Peru)
Nacior

Gran ( Q Peru National Observatory
Q Yanque (Peru)

The complete list of
potential sites is still

under investigation, _——
to Tocomar (Argentin.. aiming at an evaluation — EEEEEEAE il
" dedlbiy for site choice by 2021.
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SWGO R&D Phase Milestones
® 202151, +FX]) T A& M1 R&D Phase Plan Established
M2 Science Benchmark Cases Chosen
© M4 - 4 sEshortlist M3 Reference Configuration & Options Defined
M4 Site Shortlist Complete
o M5 - 3Em 2 ;ﬁ; k1l it M5 Candidate Configurations Defined
ol 92 b 2L . M6 Performance of Candidate Configurations Evaluated
® - R3S , o
M6 ;}7]‘ ’)‘J v '}i AL /f$ ﬁ‘ M7 Preferred Site Identified
M8 Design Finalised
M9 Construction & Operation Proposal Complete
—— 05 T 2001 — wm ]
Q4 Q1 Q3 Q4 a1 Q2 Q3 Q4 Q1 Q2 Q3 Qa4
R&D Phase Plan Established M1
Science Benchmarks Defined M2
Reference Configuration & Options Defined - M3
Site Shortlist Complete -2 M4
Candidate Configurations Defined M5
Perf. of Candidate Configurations Evaluated Mé
Preferred Site Identified -> M7
Design Finalised > M8
Construction & Operation Proposal Complete M9
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o 11 countries, 44 institutes, 193 scientists
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Countries in SWGO
Institutes

Argentina®, Brazil,
Czech Repubilic,
Germany*, ltaly, Mexico,
Peru, Portugal, South
Korea, United Kingdom,
United States*

Supporting
scientists
Australia, Chile,

France, Japan,
Slovenia, Spain

*also supporting
scientists

o Expertise from HAWC, ARGO, MAGIC, HESS, Auger ++
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o Strong motivation for a Southern-Hemisphere, wide field of view, high
duty-cycle detector

o SWGO is in the middle of its 3 year R&D period towards project launch

o and has recently defined its science benchmarks

o Strong complementarity between SWGO & CTA
o Detection of hard spectrum sources for CTA follow-up
o Triggering CTA on flares and transients / multi-messenger events

o Large scale emissions complementing CTA's detailed view of the Galaxy

o SWGO & LHAASO / HAWC

o Huge potential for scientific and technological synergies

o Complementary location for joint all-sky and cosmic-ray studies.




