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EBABEAPEFPIIE2ALERES! (Square Kilometre Array: SKA)

1. SEFRFREENLE RS GEF IR ERER SKA &ifTREE

2. SKAREIFaIger-th 2 BuEI2mkR

3. FEESKARNE(EEEInRRE

4. SKARREISMYE-AEfFKREZFTIE
(EIFFZER3ESEIEE (ITER) i1&l)

Fip IIE‘Jﬂ-}E*ZF

FEE—EIEN

RISsIHIEES : Cosmic Dawn = 4
3 i Testing General Relativity (First Stars and GalaxiesS%_;tMEE/%’m)
#  (Strong Regime, Gravitational Waves)

.
.

Galaxy Evolution +
wton, 5 EWRN

LR _ Cradle of Life L
(34251 3208) (MBnets, Molecuies, SET) ' ’
, - : Cosmology
< e (Dark Energy, Large Scale Structure)
) W (H"M FIRSHE Eﬂlﬁ)

I SKAO Partnership - includes SKAO Member States* and SKAO Observers (as of August 2025) mm African Partner Countries : >
SEIVIENN I==_C0 00 THENNE o TIZOSE ESITEE W=z Cosmic Magnetism .
R i Ty - B Br G O AT (Origin, Evolution) y
Exploration of the Unknown
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HERXF R EIRT— MARI R

S W/RSEAG =AY TAZ P RERE N 7 IR A Res i Asls K P, FRITC B FE 1A
AVSSHIBREETHL, BiE 7 —FE "73@5&7&%" R, HIREEATLUER:, LME "
REXEZAREGER EE" . SIHAWN, REET19325EM=R20.5) ki

(U14.5KKK) ERIFAHA T REFRARFORIGIELEST, 19334
KaL%Gu the Jvanslq/ AT CRXNGFTBRZIK, EfFANFERES (IAU) F1973F @R

(1905.10.22-1950.2.14) . F "SHERE (jansky) " {EARMAGIRFEEREAIRL

Serendipity happens to those people who are both prepared and open minded.

NS S EERAPLERESEBRBFIRIA.

Jansky’ s hE¥sARDRZE
20.5 MHz (14.6 m)
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FRELR : RIS xS =Y6E (=308 2E/P)

y B =Kl LI7h  mIOAE EROb  XE¥Es  (NIBGYL%
Penetrates Earth's N N

Atmosphere?

KK

Radiation Type i Microwave Infrared Visible Ultraviolet X-ray Gamma ray
Wavelength (m) 103 1072 107° 0.5x10© 108 1012

Approximate Scale ] , g
of Wavelength ]-[ e .é

Buildings Humans  Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

Frequency (Hz)

104

Temperature of
objects atwhich
this radiation is the
mostintense

wavelength emitted 1K 100 K 10,000 K 10,000,000 K
-272°C  -173°C  9,727°C ~10,000,000 °C
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icrowaves

¢ EEEMIEE: BFE/IMHZEJL+THz (ZFREE107)

¢ EERIREE: EHHTE~HFRETE (Ly =102 W m? Hz?)
1 Jansky = 0.000,000,000,000,000,000,000,000,01 W m-2 Hz!
signal from a cell phone 1km away: 110,000,000 Janskys
signal from the sun: 1,000,000 Janskys

¢ EETEYHER: BFEVLBIA ALz AR ImEaY500/=
& BEIMEoHEER 107

¢ FHRELRYURNEES

Infrared = §  Ultraviolet X-rays
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v 201HEC60FIARIRIR (REWF. BHE. EfrsHDFH
FHAMREREN) RBIIEISRN

v 12581k, 14USRREANEN/RYIIBRPH6IN (EiFrnFx1,
ZEIEXT. BkEx2, CMBx2) BStEHRIARIRLTR

v BRERERAHEEAXITEALMAFISKAE TEE 518 RER
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spatial resolution: ~4/D
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CSBAN: AT (19524F: 19744FiE%)
EKELTHMEVLBI (19674F)

> BORMETEERENATHEL D, LEAFERRERES
FeZFF A VIEEE A=5500A vs. BTEE K CIREER A=6]EK ~ 10° HZFHK K

YVVVY

—APNERHFIOTFHK (km) HEHEERBENAETHES—IPERIAKNAZFERENIEL A HEIERHEY
A ORETEERERE: B: JLkm ~200km (MERLIN)

VLBIM: B: 1,000 km ~ 10,000 km (EHT, CVNZ§) , 400,000 km (Lovex)

SKALl: B: 74km (SKA-Low) , 150 km (SKA-Mid)

10
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FIAZAMXESRELIORE, HILERRPERTR, REEZIK. 9ES,
FEOEX. RYES, X, BRREFNS.

H#&, 1.03km~36.4km = RiFiEM
¥R 0.2"~ 0.04" BRLEIEE/N, SR
E=ANRZEKA, 130m e S

EREE, 1~100y N s, NS, BURATIEES

W) BFETE— TR
(XBERERIRIR & #=igm, BEIIRE
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FASTE R T RFTR F LI -
tRIRGTERFRB. HIZRAHELTF.

SKA-Mid
@ 197 mid-frequency dishes in South Africa

SKAH 43 % T A F| L FnEgdE At i B+ K
HBESKERIERESE, SEEMRLERERH
MWEZFHEMEY, FRAREGHARFELIM,
HAERNFHEIAR.
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SKABSIEREFERRONMNBELHEES, HTFHENEEs. S

BRRRXTA, LRSI+

(aﬁggg%tﬁt! Testing General Relativity " g 4 42 ? ‘Cosmlc Dawn (g—ﬁﬁﬁéﬁ,%&@)
'} (trong I?egime,GravitationglfV(aT/(es) ’?A

(First Stars and Galaxies)

/. - .

laxy Evblution 3
Galaxy \lb.uto k. E‘Iﬁﬂ? "
.
Cosmology
' ' arge Scale Structu re)
* FHF .
(I5HeE, KREZ1I)

>

(178, #FSit
| =

F s Cosmic Magnetism
(ik2i®, iEfk) (Origin, Evolution)

» Exploration of the Unknown

BRI S

Broadest range of science of any facility, worldwide ... <o 5
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Science

Goal SWG Objective
CD/EoR EoR - I. Imaging
CD/EoR EoR - Il. Power spectrum

4 Reveal pulsar population
5 High precision timing
Hi

=

Resolved HI out to z~0.8

HI ISM in the nearby Universe.
Hi ISM in our Galaxy

18 Fast Radio Bursts
22 Cradle of Life Map dust grain growth

All-Sky magnetic fields
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(20145E128, SKAIRSRHESERT1 3 ML)

Gravity on super-horizon scales.

Non-Gaussianity and the matter dipole
37+38 Star formation history of Universe
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Pritchard & Loeb 2012

)  Brightness [mK] 2
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3
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iR S S4E4ICMB | — |
_(ﬁﬁ'\;ﬁ*ﬂ_@g) Hgl p—— m | SHBBETE |
FISERYERALMR! | o, | BRERGES- WS | | SHMALE Corey, WO |

0. MRERFHFNMHKIE, FH KBNS Big Bang) XA AE137.99X£0. 2112577, ZIANHZREEZE., HE. BA
AL AR, BRI ME AL FEAERZNALE, KBFEITI04° £, FHEAZTETPHI, wEREL—
NEEME FEMRKNE, WAL KA (3., w@l, BB FEE ) ME—hH—FLH. KBNS B
B, FHEERT AR TENGRKIAL, FELEITHBLFHHEF, 25207 “Z2rEH#” (Cosmic Dark
Ages) « “FHHEA” (Cosmic Dawn) . “FHIEHF” (Cosmic Noon) % M#.
1. FHEREIEEI8T F, FHEKRAI, BT (AF) SGwFE24H5RAPHRA (H) BT, A FEFAadH
14, RAZRMNAE LG FHRKTA-F H LT 2584 (CMB)
2. AZBEAMLF, FHEAEMEERK, GNE BRI, 2aBmRsl AR T, BRWERENHBREIE
i’i FTHRAKREEREEHARE, DRFHFARELHOEN, AT —MBEKES.
FHIBIEBAHI MLFNFTHFRANE, ASIAMRAT, AHhEHE, FEE—NLALRK (BEZREFR) Fi

ﬁ/ﬁkﬁ‘ﬁﬁ “HE—RER” | FHIFBAEFAGAR, SAREHNAGFF

. FEREEEAII0MMLEFE, F—KERE, i%]}\%’;ﬂﬁﬁéﬁ%?bjﬁ%%%& Zy e E R R 2 mAHI AR R
ﬁ/\'—??ﬁm%%é\%ﬁi‘%r@, X —FEHFOIREBRMRAFHFRELSH, ’rﬂi?ﬁ’l?” EMA G RMAELS KRR
A RFHRKALE AL, ﬁk%ﬁw%%?hg%ﬁi¢%*%§%1 o



FHIRRPHEBREHFN

Time after 10 Milion 100 million 250 million 500 million 1 billion

R BE & 138 A% Pl hn i Big Bang
[Years]

R 2 RF0ZHh

KIFHERYM+TE BRI

Tk BT

15 14 13 12 1N

% 0= T T T T T T, Reionizationbegins” T~ T T T T T T T T TTT Reionization ends
2 L
g 50— -3
£ [ ( DarkAges *| First black holes
.‘ sy e A \ 5 =
KIRIEIR L & > -100 [— o —
E—FlEERE - Heating begins Cosmic time
= e B2/ A1 V : 1500 * * * * ' * = : '
KHRHEFAT B B A 0 20 40 60 80 100 120 140 160 180 200
ARTE131Z4E Frequency [MHz]

- PSS (SFEF) ESEBBASEHEEZBENT: BFMETFEBEHSS | RaEH
HEFH21cm(1420. 406 MHz) $EST-HIERRICMMEG9E—FKigLk

- FHEMK, 21cmELaBEEN, PHSIELRICRFHECHERN “FYNEE" !

> FHIRPMBBEEHRMRST: 21omib T L STISHFIE, 2082=6-27, TR
Z vy :50 MHz - 200 MHZz | |

v=1420 MHz/(1 + 2)

SKA-Low (50 MHz - 350 MHz) B9RIZBR: BrFEHE—NIEEERZERAARR A=21cm(1+2)

StEBREEIE, BRSFEHINMNESERYGE.

Hbsk: BISRE(SSAY ~ 10000 5! 16




SKA-LowH) R I i—F B8, = AT

K29 40 B ENFEHEESSCMB SKA-LowSALNHIREW, 3RS BIEHEAZISFHERIpZISE—
AE%H*EEH@IEMEEE"

SKA-Mid

Ages Fifst First

Stars  sypernovae |
and Protogalaxy
Black Holes ~ Mergers

Modern !Galaxies L7
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(Z5{E418)

The big picture of gravitational wave astronomy

ELF VLF LF HF

D.Champion
10—5 o= %
1.00
g - o O8FT T T T T
s, PulsarTiming 2k Nth America :
. m = < E" 06 3 B ~ .5 3
10_ 10 ePrimordial gravitational | — g 04 F h 1 3 ? - * g
waves C ] & 4
eInflation Space-based s 02F 3 T'l' ‘¥, == £ o 0 g
S - - ] E :
interferometers S 0oF L s TTT’} l ] -0 0 3
_15 — s - ‘th“___ ] S —0.50 g
02 -] 5
10 Ground-based © s | ‘ | | | | | . 0.75 1 Austl’a|l .
*Supermassive Black interferometers 0430 60 90 120 150 180 =100 ORI 150
« Cosmic strings Separation Angle Between Pulsars [degrees] *k separatic
10_ 20 . 0.8 1.00 -
S ,-...s'" J 0.6 4 0.75
eStellar mass compact . - ood A
SKA binaries g o 2 - =
—25 *Massive black hole mergers e Neutron star binaries g 0.2 g ©-251
10 eBlack hole binaries . £ 40 i & %9
> 3 5 —0.25
e 1078 1074 102 ff T ‘YWW Y Y S oo
_0.41 E I d —0.75 _
Frequency [Hz] e, CUFOPE + INAId —100{ -

0 20 40 60 80 100 120 140 160 180 50 100 150

Angular separation (deg)

PTAs: >10 years. MeerKAT: ~4 years N AN =Y,

a2 .

© (Degree)
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- Cosmology (F&E%)

Spectral Line
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Our Galaxy ((RiIx)
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High Energy
Cosmic Particles
(RREFHZALF)

r, Heligpheric &
lonospheric Physics
R
=HIEZE)

Epoch of Reéionization
(FERE)

HI Galak Sﬁci»enceA
(FHESERFEZRE)

Transients (EBIHE)

Extragalactic
Continuum
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Magnetism
(#57)
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[3E|3
Dishes (15m) 350MHz~15.4GHz

one observatory
two telescopes
three continents
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~TANSKARXIEFRT R4S

EXFIIE
Dipoles(LPA)/Stations 50~350MHz
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orthern Cape):

SKATiZEiEiR
One Observatory, Two
Telescopes, Three Sites

SKA-HQ Jodrell Bank, UK

SKA-Low (Western Australia): | |
131,072 antennas, 74km extent, 50-350MHz

FISISIE: ~2027 K&
IEViE1T: ~20304F

Slide /



- o 131,072 log-periodic antennas, spread across 512
SKA- LOW In AUStraIIa stations

eFrequency range: 50 MHz - 350 MHz
eMaximum distance between antenna stations: 74km

¢230km of tracks, 670km of fibre, 325km of
power cables and 103,000 steel sheets for
station ground-planes.

3

2992979777997 777777

?

SKﬁ-Low

{ 4
ot pd I8 13
SR ; [ / !

SN U A
U YN RIS AL S




- g = - ¢197 fully steerable dishes, including the
SKA-Mid in South Africa existing 64 MeerKAT dishes

eFrequency range: 350 MHz - 15.4 GHz
eMaximum distance between dishes: 150km

¢450km of roads/tracks, 650km of fibre,
250km of power cables and 109 foundations
for SKA-Mid dishes

g

3

: B
$6846848448848

2

i

g
4684

SKA-Mid
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SKARIZH/(»(SRCs)

SKAZERIFEIRISKAKREYERXRE. TH. EH. FEFREIX,

f5eE1=F6iE > 710PB &7 ~ 22PFlops RI£5100Gbps

SKARXIEHOMILEESKAXN SHERHENED, ESKASEZFHEPZERIE—EC

® NS IRSRCREE, 15
ISUtF PSRN, FEESKARL
RiZ2 HSTIESKAX,

@ o mEIIEHYy710PB/A
HISKAORME= .

Created with mapchart.net




SKAO science m|Iestones

SKAO; ﬂa@hﬁﬂ

Construction Commioning Science Verification Cycle 0

®Building antennas, ~ ®SKAO activity ® A full dress rehearsal of the end-to-end ® Shared-risk PI
dishes, roads etc! ® Collaborative system for every mode of operation 105

® Followed by across system ® Once modes and pipelines are working, the SRCNet resources
Assembly, verification and community can submit target ideas ready for user
" A sdience ® Data will be publicly available for scrutiny ® proprietary
Verification commissioning @®Build trust and fostering an early science periods

return
HZiREi: K& (8880) IR0 &E (BEA) OFFAR

First half 2027 First half 2029 2030

. Now Now
n Now Soon First half 2029 First half 2031 2032
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SFAEE - EERFIE (KSP)

SNR
G0.9+0:1

a

G359.1-0.5

soaje|N-zouniy D[
OVYHVS ‘POOMABH ' :s3paJd

OVYVS ‘POOMASH T :)paJ)

Cycle O Cycle 3+
e Shared-risk PI e PI projects (standard) e PI projects (standard)
projects e New modes (PI shared risk) e New modes (PI shared risk)
e KSP preparations? e First KSP projects (TBD)?
e New capabilities (progress to

AA4?)

@ 2030 2031 2032 2033

2032 2033 2034 2035

All dates subject to change!



KSP Roadmap Planning

Reminder that Key Science Projects (KSPs) are:

e large, multi-investigator projects;

e that address a significant scientific area;

e are expected to be transformative and;

e will produce data of very high legacy value.

KSPs will require the commitment of substantial resources from SKAO
and/or SRCNet. Project teams are also expected to commit significant
resources.

The first KSPs will start from Cycle 3 to ensure adequate system and operational
maturity and an appropriate set of capabilities are in place. But the road to KSPs starts

sooner...

m



Advancing Astrophysics with the SKA II

SKA Science Case Refresh 135 chapters,
2000 pages,. -
: “3feountries
Rationale: .
- 10 years since Advancing Astrophysics with the SKA (AASKA) WL
What science is still relevant; what science is new? with the SQUARE KILOMETRE ARRAY

New astronomers who will use SKA, what are their ideas?
- Telescope specifications and expected science performance now well defined & mature
« Demonstrate to the science community the advances that will be enabled by SKA

Papers from the 2015 book: https://pos.sissa.it/cgi-bin/reader/conf.cgi?confid=215


https://www.skao.int/en/science-users/557/advancing-astrophysics-ii

AASKAIL: an astounding array of science...

Science Working Group overviews

= Linking Science Themes Across the SKA Community

Sun, Earth and Planets

= Exploring Solar Activity, Heliospheric Processes, and Planetary Systems
Formation and evolution of stars

= from Molecular Clouds and Protoplanetary Disks to Supernova Remnants and Magnetars
From the Milky Way to distant galaxies

= Structure of Galaxies, Interstellar and Circumgalactic Medium, Magnetic Fields, Star Formation, Active
Galactic Nuclei and Cosmic Evolution

The Cosmos
= (Cosmology, the High-Redshift Universe, Large-Scale Structure and Fundamental Physics
The extreme Universe

= Pulsars, Compact Objects, Transient Phenomena, High-Energy Particle Astrophysics, and Multi-Messenger
Astrophysics

Methods and techniques
= Interferometry, VLBI, Imaging, Calibration, Scientific Inference for SKA Science, Citizen Science, Al

Table of Contents
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SKAXiskH M4 (SRCNet)

IRIEEFRSRCIZEZEFIAIRIKY, $2IZSRCNetZEEEEK
ZEETITSRCNetm R, BITREERIUUTEEINR

R .

(1) BERZHEESMENSS. 3RS
(2) BXEBBINIERIN

(3) SFLIERZEAFE

(4) BSRPENRHEENRFEIRTRL

(5) Wi, FRMITIEESHS%

SKAQ Council

. Hesourcing‘

SKAO-DG

Progress Reports

" Reports ‘

Resource Board 1

[

Advisory
Committee
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