.+~ | Finanziato /&3, Ministero . . %
© % | dal'Unione europea (53 dell'Universita I[taliadomani @ nar
> e della Ricerca R AR . ST NazonaLs

NextGenerationEU

SKAO

Perspectives and synergies with the
Wide-field Spectroscopic Telescope

The SKA Observatory

Cradle of Life

10 GHz

=
L
k]
=
=
<
=
_
£
3
S
o
E

Isabella Prandoni - INAF - IRA

1GHz

WST - Surveying the Universe in the 2040’s and beyond
Time Domain Napoli, 10-12 March 2025

Surveys

100 MHz

50 MHz

a2ouas
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SKAO

Adapted from SKAO image

5 SKALOW | SKA-MID

SKA in n[xmber‘s THE SKA'S LOW-FREQUENCY TELESCOPE THE SKA'S MID-FREGUENCY TELESCOPE
€1 . 282 “' AUSTRALIA . : ‘_SUU.TH AFFNCA
BlLLIDN - : FREQUENCY RANGE: e ; 2 mme .
’ AAAITIOIs | LR T
- ARG 322 Ll e =
€O7D4 : D Q.mammere - .| DD moamvere '
B”_LIDN _ = ~Bdkm 7 ik 150km -
- TEE . 4 [ -
 COST (2020 € XA Low ke, urison S s
‘ ~ [skA-Mid Site Western Australia ‘ x 256 log-periodic antennas
i - ‘ | Karoo, South Africa ¥
MWA, ASKAP
MeerKAT
I SKAO Partnership - includes SKAO Member States* and SKAO Observers (as of Nov 2024) African Partner Countries
aliviEEI == __ll e HPS o L=l === =S EN
* * +* * E + * * * * ~ .

Full members (Updated Nov 2024): Aus, Canada, China, Germany, India, ITA, NL, Portugal, RSA, Spain, Switzerland, UK
France, Japan, South Korea, Sweden on the path to join
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The SKA Concept

| Million Yea

Emission of _
Cosmic Background i
Radiation Eafk ;
ges gt'rSt First
ars  Supernovae .
and Protogalaxy ,
Black Holes Mergers : )
® Tracing the history of the Universe and of its constituents through Hydrogen 9 Modern Galax|es

® Mapping Hydrogen through cosmic time and on a wide range of scales
® Super-sensitivity over wide range of frequencies and spatial resolutions

STILES — IRO000034

i i - Missione 4 ¢ Componente 2
|. Prandoni, WST National Workshop, 10-12 March 2025 Investifnento S,  CUPC33C22000640006
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The SKAOQO Science Case

surveys gurveys Multi-purpose Facility

Cosmic Dawn

9 (First Stars and Galaxies)
esting-General Relativity

Strong Regime, Gravitational Waves)

’

Galaxy Evolution

Polarization ' '
Time Domain (Normal Galaxies 2%2-3

FRﬂ‘sur‘veys SL Cradle of Life

Plangts, Molecules, SETI) ® o‘“\
w Cosmology ™ 4 ™y
—

. >
i ricMatter, Large Scale Struc*ure)
Cosmic Magnetism w :

(Origin, Evolution)

Exploration of the Unknown

-

- « - 3 Galaxy Evolutien

Cosmic Dawn & Reionization a Cosmology & Pulsa% 3 Cosmic Magnetism Cradle of Life
. .
. -

- STILES — IR0000034
i i - Missione 4 « Componente 2
|. Prandoni, WST National Workshop, 10-12 March 2025 P CUP C33C22000640006
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The SKAD Ti m elin e S Construction Strategy: Staged Delivery

5 Array Assembly (AA) phases

Finanziato 725, Ministero i

Milestone Event Mid Dishes Mid Date Low Stations Low Date

~ Mu Itl-fr‘eq uency InfraStPUCtu re AA0.5 4 (4 SKA + 0 MeerKAT) 2026 Q2 4 2024 Q4

E [ L | I I L | I I L | [ I L

g 10% R LT EEEERERRES FEREEEEEEEEEEREPERR = AAT 8 (8+0) 2027 Q1 16 2026 Q1
Lﬁ - SKAil —LOW SKA1-MID = AA2 64 (64+0) 2027 Q4 68 2026 Q4
= - : S : D

E 108 bveeoeensd R : C Science Verification begins 2027

® - =

v : : AA* 144 (80+64) 2028 Q3 307 2028 Q1
c\z\ 100 & . Operations Readiness Review 2029 Q1 2028 Q2

£ ~AA4. : : N3 ,
= - / ’: -~ : i i End of Staged Delivery 2029 Q1 2029 Q1

> AA3 WCFAR — ~<, 7 AA4 -TBC A

_"E 10 LAA2 .I.../ ’ ____________ AA*—2028 ________ I I—_ Early Operations begin 2029 (shared risk)

ps : : AA2 -2026/27 !|! 7

2 AA1 2026/ 27 | | - AA4 (Full Design Baseline SKA1) 197 (133+64) TBD 512 TBD

o Ll [ SR T

n 1 10 100 Updated November 2024. Note that the construction schedule is updated each month at present, and the dates in this table reflect that

schedule. If the "updated" date is significantly different from today's date (i.e., > 3 months), then you may wish to request an updated
Frequency (GHZ) schedule from us. Q1=Jan-Mar; Q2=Apr-Jun; Q3=Jul-Sep; Q4=0ct-Dec.
2021 o024 2027 2027,/30 2029 2031
Start of Construction Start of Science Start of Science Key Science Projects (KSP) Shared risk + Start of PI- Start of KSPs
activities Commissioning Verification (AA2) planning & proposals led programmes (AA*]

PNRR
STILES — IRO000034
CUP C33C22000640006

|. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4 e Componente 2
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Il -Synergies with WST

Contributions from
E. Bianchi, S. Camera, A. Ingallinera, A. Mesinger, A. Possenti, P. Serra, G. Umana, V. Vacca

[. Prandoni, WST National Workshop, 10-12 March 2025
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SKAO & WST: a complementary suite of surveys

SKAQ: Multi-tier, Multi-frequency radio continuum and HI Surveys + time domain surveys

WST: wide-area deep optical spectroscopy (MOS+IFS) Rapid Askap Continuum Survey
McConnell+20

 WST & SKAO will observe the same sky

* WST's deployment schedule aligns with the full deployment
of the SKA in its AA4 configuration

* SKAQO: free-free and non-thermal processes, magnetic
fields, SFR, HI gas mass & kinematics

* WST: redshifts & kinematics of stars and galaxies, line
diagnostics, detailed chemical composition of stars

6 260 4(I)0 600 800 1000
1 Jy beam™?

|. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4 » Componente 2~ >1ILE> ~ [R0000034

CUP C33C22000640006
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SKAQO & WST: Science Drivers

Science Drivers Credit: SKAO

Cosmic Dawn and the Cosmology and Forming stars Galaxy evolution Cosmic magnetism The bursting sky The cradle of life Challenging Einstein:
epoch of reionisation dark energy through cosmic time gravitational waves
'WHERE DID IT ALL BEGIN? CAN WE UNCOVER THE MYSTERIOUS HOW AND WHEN WERE THE FIRST 'WHAT IS THE LIFE-CYCLE OF A HOW DID THE UNIVERSE BECOME 'WHAT ARE THE COUNTERPARTS OF HOW DO YOU MAKE A PLANET 'WAS EINSTEIN RIGHT ABOUT

R i e NATURE OF DARK ENERGY? STARS BORN? GALAXY? MAGNETIC? THE FAST AND FURIOUS BURSTS OF FROM SPACE PEBBLES? GRAVITY?

HOW AND WHEN DID THE FIRST ——————————————————eeeeeere RADIO WAVES?

iBARR':,,GAI.AXIES AND BLACK HOLES HOW AND WHY HAS IT BECOME THE HOW HAS THE RATE OF STAR WHERE DO THEY COME FROM, WHERE WHERE AND WHEN DID MAGNETISM """ ARE WE ALONE IN THE UNIVERSE? CAN WE FIND AND UNDERSTAND

MAJOR PLAYER IN OUR UNIVERSE? FORMATION CHANGED OVER TIME, DO THEY GO? ORIGINATE? WHAT CAN THEY TELL US ABOUT ——————————  WHERE GRAVITATIONAL WAVES
AND WHY? - THE OF THE The SKA will have sufficient resolution to COME FROM?

The SKA will uniquely enable the The SKA will fundamentally advance our T WHAT ARE THE PROPERTIES OF THE UNIVERSE? h . e
HOW HAS IT EVOLVED? watch the assembly of planets in Earth
measurement of a complete time sequence  understanding of the mysterious dark There is evidence that star formation MYSTERIOUS DARK ENERGY? P s sl The SKA will use our entire galaxy to
Science Drivers:
.

* |s the accelerated expansion of the Universe due to an unknown form of energy or to a modification of General Relativity on large scales?

e What is the interplay between dark, stellar, and gaseous material in galaxies and how does primordial and metal-enriched gas flow in and out of
galaxies at various scales?

e What is the detailed formation history of our own Galaxy, the Milky Way and of its satellites?

e What is the origin of the various chemical elements that are crucial to trace galactic evolution?

e What are the conditions that drive the formation and evolution of extra-solar planets?

e What are the extreme physics conditions that govern transient events (explosions, eruptions, and disruptions)?

e What do gravitational waves tell us about neutron star physics, heavy element production, and cosmology?

PNRR
STILES — IRO000034

CUP C33C22000640006

|. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4 ¢ Componente 2

Investimento 3.1
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Science Drivers

Cosmic Dawn
& EoR

Ciardi+ 2012

Srane. g : EoR 5 10 50 100 500 MHz A
pORY i VAL I LEZ L) R PN LSRR P ™
Neutral Hydrogen 21 cm Cosmic N ! ]
. in-fli iti Dawn | "™ 0A ‘ 0
e P [ e spln.ﬂlp transition ] 2
epoch of reionisation prowdes probe of neutral Dark 13
intergalactic medium ar C ~ 50
WHERE DID IT ALL BEGIN? before and during Ages
A CIal 45 (Y B HUACK B e formation of first stars I
FORM? - - -100
v =1420 MHz/(1 + 2) 1 :
. 100 10
A=21cm(1+2) 1+2
HI emission from the DA, CD & EoR traces evolving “movie” of baryonic and DM structure formation at L
tunlv<’| Dg year\s 0 -7.00 -5.83 -4.67 -3.50 -2.33 -1.17 0.00

Redshifted 21cm signal:

» Astrophysics regulating formation of first stars, galaxies & AGN
>

underlying fundamental physics & cosmological parameters

|. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4 ® Componente 2 > 15>~ T2 o4
Investimento 3.1
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Epoch of Reionization

SKA-WST Synergy :

Galaxy -21cm cross correlation during Cosmic Reionization

(Galaxies drive the epoch of reionization (EoR]) — HIf271cm) and
galaxies are anti-correlated on large scales

Detecting this anti-correlation will

O verify 21cm detection claims (foregrounds are
uncorrelated)

O improve our understanding of which galaxies drove EoR
(>99.99% of EoR galaxies are too faint even for JWST)

O allow us to connect galaxies with their local environment
(w. 21cm images)

Myy € (-17,-18) o  Myy€E(-18,-19) = Myy € (-19,-20)
Courtesy S. Gagnon-Hartman, A. Mesinger

Gagnon-Hartman+2025
https:/ /arxiv.org/abs/2502.20447

|. Prandoni, WST National Workshop, 10-12 March 2025

Missione 4 ¢ Componente 2 STILES —1R0000034
. CUP C33C22000640006
Investimento 3.1
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WST + SKA AA4 cross-power detection

175
= GGalaxy cross-correlation with 21-cm
< 15.0 requires at least two of:
o :
£ 12.5 1. Large survey footprint

2.  Deep exposure

10.0 Z . :
) 3. Low redshift uncertainty

WST has all three —

>7 0 detection of the cross-power

24.0 24.5 25.0
Depth [m$g]

Assuming moderate foregrounds, and combining 16 sq. deg. fields of 1k-hour SKA AA4 + 7k-hour WST IFU
cosmology survey of Lyman alpha at z<7; for simulation details see: https://arxiv.org/abs/2502.20447

Courtesy S. Gagnon-Hartman, A. Mesinger

STILES — IRO000034

Missione 4 ¢ Componente 2
CUP C33C22000640006

Investimento 3.1

|. Prandoni, WST National Workshop, 10-12 March 2025

l. Prandoni, WST National Workshop, 10-12 March 2025
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Fast Radio Bursts as cosmological probes

Science Drivers

_ R P _ _

1000
—— DMcosmic(2) [Planck15]
m FRBI180924 AS KAP
= FRBI8I1112
800| = FRB190102 Macquart+2020 [Nature)
= : Egigggﬁ osmic magnetism The burs
IE *  FRB121102 )
S 600| o FRBI190523 _ FRFRIESEETs || G =
8- = FRB190611 D M - '[ n e [I] dI HERE AND WHEN DID MAGNETISM % ¢ ERSE?
~ oA THE CONSTITUEN The bUFStIng sky lution to
E u W HAS IT EVOLVED? UNIVERSE? :am..
§ 400 measures the electron column P
E . . . THE FAST AND FURIOUS BURSTS OF
A * density along FRB line of sight e
WHAT CAN THEY TELL US ABOUT
- 1 | | "I'JP'C‘EI VCE?!PS‘ES;HTUENTS OF THE
200 - o -
accounts for every ionised
baryon
?).0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

ZFRB

Extragalactic Dispersion Measure - redshift (Macquart) relation

=» Indipendent measurement of baryon content

(consistent with CMB and Big Bang Nucleosynthesis values]

for localised FRBs

Challenging Einstein:
gravitational waves

WAS EINSTEIN RIGHT ABOUT
GRAVITY?

CAN WE FIND AND UNDERSTAND
WHERE GRAVITATIONAL WAVES
COME FROM?

The SKA will use our entire galaxy to

SKA will detect ~100 FRBs / day
at z< 2 [Hashimoto+20)

DMhalo(rmax, fhot)

- constraints the baryon distribution (CGM vs IGM) vs redshift

-  constraints on galaxy feedback models

|. Prandoni, WST National Workshop, 10-12 March 2025

WST IFS + MOS: foreground LSS and intervening
See WST Science White Paper, Sect 6.5.5 galaxies

Missione 4 e Componente 2
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Magnetogenesis

Science Drivers

Magnetic fields permeate the Universe, but poorly constrained
How they grow and propagate (amplification mechanisms, role of CRs)?
How they affect affect galaxy evolution?

The cradle of life

Challenging Einstein:
gravitational waves

Magnetic fields in filaments should carry memory of the initial field

HOW DID THE UNI
MAGNETIC?

HOW DO YOU MAKE A PLANET
FROM SPACE PEBBLES?

WAS EINSTEIN RIGHT ABOUT
GRAVITY?

ARE WE ALONE

N WE FIND AND UNDERSTAND

CAl
WHERE AND WHEN WHERE GRAVITATIONAL WAVES
2

ORIGINATE?

Cosmic magnetism

SKA traces the magnetic fields through polarization / Rotation Measure (RM] grid surveys ERTTTE e e o ———
WST traces the matter distribution in the Universe through MOS surveys 102
Caveat: photo-z uncertainties limit our ability to study weak magnetic fields, as those expected in the LSS 1 — prior
s—o1 -- meanyu
:' 1o interval
T E— T true value 7
Courtesy O.Sullivan  A-Primordial Scenario: Expectations for statistical N% g \_ E - @
‘ ‘ , Turbulent amplification and disentangling of extragalactic s f ] o 0 001 002
1 . r* compression of weak cosmological contributions to RM with the ¢ b 1 ..
Primotdial_ gl < fields (seed 10° G) SKA RM grid and i I LR T
g 0.01 y : : A _ _ N spectroscopic redshifts E 08—‘——‘— 11 doa
= ¢ r strophysical B-Astrophysical Scenario: [Vacca et al, 2016). ol ] _/\
@ 104 I Magnetization by galactic winds gnd 0.8 [ H—— i H——H— peamm 02
outflows powered by star formation 151 LT LT+ S I
" feedback, SN, AGN (seed 101 G) T 00| o s S dos
107! Voids Filaments Clusters  Galaxies I e— " ) J— .S P— b K
01 1 10 100 1000 104 105 AdaptEd from V' Vacca = HIICII.O E‘ 0.1 = I“”]I.I.OE I I-|0.8 OI.O 0|8 11.6 _f-g:-' OI.O ll.5
Cosmic Overdensity p/<p> ) Tint,0 rad Tenv,0 rad/m* Xium Xred

|. Prandoni, WST National Workshop, 10-12 March 2025
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Science Drivers

Cosmology

Bacon et al 2018: Cosmology with SKA1 - Red Book

Bull et al. 2018: Funaamental Physics with the SKA
Sprenger et al. 2019: Cosmology in the era of Euclid and the SKA

WHERE DID IT

HOW AND WHI
THE
333

Cosmology surveys - Bacon et al. © SC 2020

] Cosmology and e
darkene,gy | [/ 2 4 e (1o]
Dark energy Cosmic acceleration Onset of Matter dominasion ral
;’:?UV:: g:‘gﬁ;i“Emwﬁ“Rmus domination takes on dark energy m
) E————
MAJOR PLAYER 1N GUR UNIVERSES —E;*Tl Rtinuum ST E
[SPHEREX @
. DES U
Continuum surveys: HETDEX .
. . . . WFIRST
weak lensing, galaxy clustering, Integrated SW Effect, Cosmic Dipole, etc. Euciia 0
DESI
SKA2 HI GRS g
hif . LBOSS C
Redshift surveys: SKAL-MID Band 2 HI GRS Y—
. SKA1-LOW
BAO, RSD, Voids, DM, etc. i e o
CHIME m
GBT-IM "5_
- . SKA1-MID Band 1 IM

HI Intensity Mapping: BINGO < ©
. . L. . SKAL-MID Band 2 IM ©
HI Power Spectrum; BAO, RDS, Primordial non-Gaussianity, Neutrino masses, s M <

Nature of Dark Matter ' ! ' J ' J ' ! ' J

0 1 2 4 5

3
Redshift, z

|. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4  Componente 2~ >!LE> ~IR0000034
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Galaxy Formation & Evolution

1) unigue role in probing jetted AGN populations

Science Drivers

2) unbiased view of SF and AGN populations (no dust extinction/gas

— log[$ (Jy)] =—6.5 obscuration effects)
— log[S (Jy)] =—6.0
RC surveys HI surveys — log[S (Jy)] =—5.5 3) unique role in probing HI properties of galaxies and AGN
- log[S (Jy)] =—5.0

log[S (Jy)] =—4.5

" @ Galaxy evolution

WHAT 15 THE LIFE.CYCLE OF A B |Og [S (Jy)] :—40
B aragy™ CoME oM e — log[S (Jy)] ==3.5 | Probability of radio SFG vs lookback time - . :
R ————— emission (stacking) [HI] absorption
MYSTERIOUS DARK ENERGY? — |og [S (Jy)] =_3 0 | I | |
Forming stars Galaxy evolution — 1oq[S (V)] =—2.5 z=1 z=2 z=3
through cosmic time og[S (Jy)] =—2. | | | _
HOW AND WHEN WERE THE FIRST 'WHAT IS THE LIFE-CYCLE OF A o
STARS BORN? JALAXY?
HOW HAS THE RATE OF STAR 'WHERE DO THEY COME FROM, WHERE 0.20 —_ 1 0 8 - | | |
FORMATION CHANGED OVER TIME, DO THEY GO? m |
AND WHY? |
. - 'WHAT ARE THE PROPERTIES OF THE (@)
There is evidence that star formation MYSTERIOUS DARK ENERGY? 015 Q_
] : |
E’ 010 p o o)
=
0.05 \:
\ T
0.00
| | 10 7 4
—0.05 | | |
[ ‘ L1 | | [ ‘ L1l ’ [ ‘ [1 11 l | . r r
Courtesy A. Matthews o 2 7 5 s 0 12
t1 (Gyr) 0 1 2 )
Redshift

STILES — IRO000034

i i - Missione 4 ¢ Componente 2
|. Prandoni, WST National Workshop, 10-12 March 2025 Investipmento S,  CUPC33C22000640006
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SKAO & WST working together

SKA Band 2 radio continuum extra-gal. surveys

Optical/NIR spectroscopy

=» source redshifts, line diagnostics (source classification, SFR, metallicity, etc.)

E L |||||I T T |||||I T L |||||I T T |||||I T L |||||I T T |l|||'E . . .

2 All Sky E => wider cosmological context (environment)

r < mEMU [=] o N . .. . .

[ ATCA sty o OF viass—{ “nvss g ] => IFS - resolved multi-component (ionized gas, stars) studies on (sub-)galactic

104 VLA/JVLA / / VLASS-2 - 1/ SUMss CGM Scale 9

£ WSRT . 7 / = - . .

E suwss (sas i) M S ®eoopan P : See talk by Filippo Maccagni

- ATCA-CABB [1-3 GHz] , .

- JVLA [3 GHz]- /S q? /Q-S T
0 10° £~ Apertif // QQ //5‘4’ = 5x10°
S E  ASKAP - VAT 7 & 3 ! Al 1
(] N Meer‘KAT: g’ ; Q ;< ] 2X10° i RLAGN 5x10°
a L kA S S / / i 105} Cx | ] oL <
[ o 1 £ / #eT 5x10¢ AL W i Galaxies M RLAGN WST — MOs 1h [] 2% 10° (a]
3 w0 100 3 /o / /Mm@ spss-82 = ST"MO | M Gal WST — MOS 1h 10° +
(@] % E /. / 7 3 2x10% | S 7h h — SKA ALL — SKY 5104 E
= R - Deep/ - @ MIGHTEE-2 4 ATESP . 100 i B ~~ SKA — WIDE o
s - - // /, /mL_S- B/ nep . ok I — SKA — Deep 5 108 S
m 3} } ---- SKA — ULTRA — DEEP a | c
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c 3 N / 3 wor i ! 200 o
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10-* 0.001 0.01 0.1 1 10 : st i)
S um (miy) [50, 1.4 GHz] Radio source cumulative distribution vs flux denisty

STILES — IRO000034
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Bordiu+24
Goedhart+24 e

Challenging Einstein:
gravitational waves

WAS EINSTEIN RIGHT ABOUT
GRAVITY?

CAN WE FIND AND UNDERSTAND
- | WHERE GRAVITATIONAL WAVES
COME FROM?

The cradle of life

The SKA will use our entire galaxy to

HOW DO YOU MAKXE A PLANET
FROM SPACE PEBBLES?

ARE WE ALONE IN THE UNIVERSEY

The SKA wil have sulfi
wWaten the assemioly of

Jiso acburaabogs snaic cocaot erace

The SARAO MeerKAT Galactic Plane Survey catalogued 16487 extended sources

* Only 24% known Galactic objects

* Many potentially new SNRs, giant HIl regions or evolved star candidates
* Uncovering new population of Planetary Nebulae, particularly at low galactic
latitude

STILES — IRO000034

PNRR
. Prandoni, WST National Workshop, 10-12 March 2025 Missione 4 ¢ Componente 2

Adapted from G. Umana

CUP C33C22000640006
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WST will provide kinematics through detection of the
emission lines in ionised nebulae, as H Il regions and
Planetary nebulae

Challenging Einstein:
gravitational waves

WAS EINSTEIN RIGHT ABOUT
GRAVITY?

CAN WE FIND AND UNDERSTAND
WHERE GRAVITATIONAL WAVES
COME FROM?

The SKA will use our entire galaxy to

SKA will provide information on:

- Total ionised mass through radio
continuum [mostly free-free from thermal
electrons)

- Electron density and temperature
through radio recombination lines

Courtesy l. Ingallinera

An H Il region observed with ASKAP (Umana et al. 2021)
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’ DI ASTROFISICA

Galactic Science - Star and planet formation

High complementarity with WST

Preste”alf core Protostar
- SKAO: focus on proto-stellar embedded objects TRIROEEE e Lees 2017
(10*-10° yr) and their chemical properties through % £L :
cm wavelength observations

Important to constrain the initial conditions of
planet formation process

from E. Bianchi PhD thesis

* Complex carbon chains and rings have their
brightest transition <350 GHz

* dust is optically thin at radio band 10%—107 yrs

* SKA can resolve the small regions (<100 AU) where
planetary systems are forming

- WST: Stellar properties and accretion/ ejection processes of young populations (pre-MS, | 1-10 Myr)
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106—107 yrs >108 yrs

Adapted from E. Bianchi

= WST & SKAQO together will trace proto-stellar evolution and star formation in nearby galaxies and at the borders of our Galaxy
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Take home messages:

* Radio future is bright! SKA in behind the corner and SKA precursors are
already producing transformational results

* Strong case for joint SKA/WST studies

* Time to get engaged and establish collaborations



