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See ’Science with CTA’ 
https://arxiv.org/abs/1709.07997 &
https://www.cta-symposium.com/

https://arxiv.org/abs/1709.07997
https://www.cta-symposium.com/
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Excellent collaboration with Nagoya on SST Camera!



So why not *just* CTA?

¤Compelling candidates with rather high masses –
where sensitivity of CTA is fading somewhat
ª See many talks at this meeting !!  Hisano, Vollmann, Fujiwara ++

¤Galactic Centre is by far the strongest source (J factor)
ª Hard for a pointed instrument to collect a long list of dwarf galaxies to stack like Fermi
ª BUT: if central density peak is not very strong/cuspy/small scale – field of view of CTA 

may become an issue (can survey but loss of depth and increased systematics)
¤Confirmation by independent instrument helps a lot with acceptance (!)
¤Continuation of spectrum – wider energy coverage – makes detection 

more convincing – and more physics from spectral shape
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Very high energy 
gamma-ray

~100% duty-cycle
Steradian field of view
Modest precision
Modest collection area

~15% duty-cycle
~4 degree field of view
High precision
Large collection area
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Typical IACT
Field of view

e.g. HAWC

Right Ascension

Declination
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Gal. Latitude

Gal. Longitude

e.g. HAWC
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Gal. Latitude

Gal. Longitude
Image Credit: Aquarius 
Project of the Virgo 
Consortium
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www.swgo.org



Status & Plan

¤SWGO partners
ª 48 institutes in 13 countries
ª + supporting scientists 

✓
✓
✓

✓

20M$

¤R&D Phase
ª Kick off meeting Nov 2019
ª Expected completion early 2024

ª Site and main design choices made 2023
ª Then:

¤Preparatory Phase
ª Detailed construction planning
ª Engineering Array 2024+

ª At final site – already scientifically 
interesting, modest financial 
requirements

¤ (Full) Construction Phase
ª 2026+

Very open to new partners / interested scientists!
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Bolivia 4.7k

Argentina 4.8 k 

Chile 4.8 k

Peru 4.9 k

13º S

24º S
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Bolivia 4.7k

Argentina 4.8 k 

Chile 4.8 k

Peru 4.9 k

13º S

24º S

Site shortlisting: September 2022
Site team visits: October 2022
Preferred Site identified: Autumn 2023 
On-site prototyping activities: from 2022





*cooperation with 
KM3NeT,        MoU in prep.
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Gewässersimulationstank!



A1
A2 A3

A4

A5

A6

A7

HAWC

Equal nominal cost arrays, similarly B1, C1, D1, …, E4 (13 total)

80% FF, 80,000 m2

0.6% FF

2.5% FF

LHAASO



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

! Layout decision made based on performance on science benchmarks

Colour = time

A1
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CTA South 50 h

LHAASO 1 y

SWGO ‘Strawman’
(scaled HAWC)

1 year



CTA South 50 h

LHAASO 1 y

SWGO Phase Space Exploration
1 year*

km2+ 
outer array

*planned operation time >=5 years



Angular Resolution

o

CTA

Current IACTs

Current WCDs

LHAASO KM2A

SWGO
Inner
Array

Goal à
unprecedented 
resolution for a 
wide field VHE-
UHE instrument



Why the GC?
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¤Strongest emission !
ª Largest J factors by a very long way
ª By the time we see annihilation from individual dSph the GC will be 

shouting in our faces J
¤But what about the bad Fermi Experience (see slides Horiuchi!) ?

ª Fermi problem - population of sources with roughly symmetric large scale 
distribution around GC + DM-like (strongly peaked SED) spectrum

ª There might be TeV sources associated to old stellar populations of the bulge… 
(but again as Fermi – bulge morphology)

ª BUT would be very unlikely to repeat story of spectral similarity to DM 
ª Pulsar magnetospheric physics leads to sharp suppression ~10 GeV
ª No sign of universality of spectral cut-offs in known TeV populations

all Dwarf Galaxies of southern hemisphere anyway  ‘for free’ with SWGO
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Poor Particle Physicist Cookbook Poor Astrophysicist Guesswork

<0.3 degrees
excluded
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Poor Particle Physicist Cookbook Poor Astrophysicist Guesswork

Portail+ 
arXiv:1608.07954

<0.3 degrees
excluded



Sensitivity: cross-sections and profiles
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nominal nominal

Viana et al, JCAP 2019, arXiv:1906.03353
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¤Fermi+CTA+SWGO will reach the critical sensitivity

¤Thermal relic WIMP accessible over a very wide mass range (Galactic 
Centre/Halo observations @ VHE)*

arXiv:1906.03353

CTA SWGO
SWGO

CTA

Fe
rm
iFe
rm
i

_
bb τ+τ-

Thermal 
Relic

NB – CTA sens. updated in the meantime

*As long as the universe is not too unkind w.r.t. halo shape + Sommerfeld etc etc



CTA South 50 h

LHAASO 1 y

SWGO Phase Space Exploration
1 year*

km2+ 
outer array

*planned operation time >=5 years
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Ground-based gamma-ray astronomy

+


