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As the SKA isn't operational yet, we use an optical image of the Milky Way to illustrate the concepts of increased sensitivity and resolution.



SKA Low (prototype), Murchison desert, W. Australia, 2017
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Th e The unprecedented sensitivity of the thousands of individual radio receivers,
® combining to create the world's largest radio telescope will give astronomers insight S KAO
S C I e n c e into the formation and evolution of the first stars and galaxies after the Big Bang, the

role of cosmic magnetism, the nature of gravity, and possibly even life beyond Earth.

The SKA Science Book Case Sildies

135 chapters, 1300 authors, 2000 pages.

Gravitational waves

Even in its early deployment phas

the SKA will have the sensmwty to detect
around 10,000 normal pulsars and over 1,000
millisecond pulsars in the Milky Way. When
the full SKA is deploy jill be able to detect

all of the pulsars poir t rthin the Milky

' ecting elay in their signals, the
SKA will be able to detect gravitational waves
passing through the Milky Way, prc
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—*I—*mr—n in the Universe, Hydi

SKA will image the so- called Cosmlc Dawn,
providing the first detailed measurements
ever of the conditions under which the first
stars and galaxies formed, and the Epoch
Reionisation, revealing how their light tra
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SKA Science Working Groups & Focus groups

The Science Working Groups (SWGs) and Focus Groups (FGs) are scientific
advisory bodies that provide input to the SKA Organisation on issues related to the
design, construction, and future operations of the SKA that are likely to affect the
Observatory's scientific capability, productivity and user relations. In addition, the FGs
have a more specific, technical focus.

If you are interested in participating in any of the groups, please contact the
current chairs or corresponding project scientists via the website link below.

» Cosmology
» Cradle of Life
* Epoch of Reionization
« Extragalactic Continuum www.skatelescope.org
(galaxies/AGN, galaxy clusters) u @SKAO

+ Extragalactic Spectral Line SKA Observatory
+ Hl gal i

Jeey seence m SKA Observatory
» High Energy Cosmic Particles (FG) a SKA Ob "

: servatory
* Magnetism

skaobservator

* Our Galaxy @ y

« Pulsars

For more, visit

» Solar, Heliospheric & Ionospheric Physics
+ Transients
* VLBI (FG)

astronomers.skatelescope.org/science-working-groups




Case Studies

Gravitational waves

Even in its early deployment phase (SKA1),

the SKA will have the sensitivity to detect
around 10,000 normal pulsars and over 1,000
millisecond pulsars in the Milky Way. When
the full SKA is deployed, it will be able to detect
all of the pulsars pointed at the Earth in the Milky

Way. By detecting the delay in their signals, the
SKA will be able to detect gravitational waves
passing through the Milky Way, produced by
the mergers of supermassive black holes at the
centres of distant galaxies, complementing the
work of LIGO which detects the mergers of stellar
mass black holes.




SKA1 Telescope Expected Performance - Imaging

Nominal frequency

110 MHz 300 MHz 770 MHz 1.4 GHz 6.7 GHz 12.5 GHz
Range [GHz] 0.05-0.35 0.05-0.35 0.35-1.05 0.95-1.76 4,6-8.5 8.3-15.4
Telescope Low Low Mid Mid Mid Mid
FoV [arcmin] 327 120 109 60 12.5 6.7
Max. resolution [arcsec] 9.7 3.5 0.7 0.3 0.06 0.03
Max. bandwidth [MHz] 300 300 700 810 3900 2 x 2500
Cont. rms, 1hr [pJy/beam] ? 26 14 4.4 2 1.3 1.2
Line rms, 1hr [pJy/beam]® 1850 800 300 140 90 85
Resolution range for cont. & line rms [arcsec] ¢ 12-600 6-300 1-145 0.6-78 0.13-17 0.07-9
Channel width (uniform resolution across max. 5.4 5.4 13.4 13.4 80.6 80.6
bandwidth) [kHz]
Narrowest bandwidth, zoom mode [MHz] 3.9 3.9 3.1 3.1 3.1 3.1
Finest zoom channel width [Hz] 226 226 210 210 210 210

a. Continuum sensitivity at nominal frequency, assuming fractional
bandwidth of Av/v = 0.3

b. Line sensitivity at nominal frequency, assuming fractional
bandwidth per channel of Av/v =104 (>10° will be possible]

c. The sensitivity numbers apply to the range of beam sizes listed
For more details refer to the document “Anticipated SKA1 Science
Performance” (SKA-TEL-SKO-0000818 available on astronomers.
skatelescope.org and at arxiv.org/abs/1912.12699)




Observing capabilities

Radio Interferometer Sensitivity Comparison Radio Interferometer Survey Speed Comparison
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The fading out of SKA1 and SKA2 over 15.3 GHz in the sensitivity and survey speed plots is meant to represent the fact that these are
aspirational and not yet part of design work.



Pulsar capabilities

1.4 GHz Pulsar Survey Performance Pulsar Performance
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JIT7384-0333

MIJD range

Number of ToAs

Weighted rms timing residual ( ps)
Reduced xz

Reference epoch

Units

Right ascension, RA (J2000)
Declination, Dec. (12000)

Proper motion in RA (mas yr™!)
Proper motion in Dec. (mas yr~")
Spin frequency, f (s~ 1)

fs™)

Parallax, r (mas)

Diqpcrqinn measure, DM (cm ™ pc)
DM (cm™? p-c yr 1)

DM (cm™3 pc vr -2y

Binary model

Orbital period, Py, (d)

Epoch of periastron, Ty (MID)
Projected semimajor axis, x (1t-s)
Longitude of periastron, wy (deg)
Eccentricity, e

Companion mass, m. (Mg)
Derivative of x, %

Epoch of ascending node, T, (MID)

€1 = esinawy
€3 = eCO08

54102-56781
2041
1.42
0.98
55000
TCB
17:38:53.966385(9)
+03:33:10.8723(4)
7.12(4)
5.0(1)
170.937369887091(8)
—7.0459(9) x 1071°
33.777(1)
—1.7(7) x 1073
2(1) x 10~
T2
0.35479073985(1)
55441.84(1)
0.34343014(9)
74(14)
1.8(4) x 107

55441.76403507(4)
1.8(4) x 107°
5(5) x 1077

.. ® °, [
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The Galactic distribution of 65 pulsars in the data release,
including 49 pulsars from the IPTA drl (red)

Perera et al (2019), DR2



nature astronomy

Article https://doi.org/10.1038/s41550-023-02111-9

Evidence for heavy-seed origin of early
supermassive blackholesfromaz = 10
X-ray quasar
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™ Check for updates

Observations of quasars reveal that many supermassive black holes (BHs)
werein placeless than 700 Myr after the Big Bang. However, the origin of
the first BHs remains a mystery. Seeds of the first BHs are postulated to be
eitherlight (thatis, 10-100 M), remnants of the first stars, or heavy (that
is,10-10° M,), originating from the direct collapse of gas clouds. Here,
harnessing recent data from the Chandra X-ray Observatory, we report the
detection of an X-ray-luminous massive BHin a gravitationally lensed galaxy
identified by the James Webb Space Telescope at redshift 2 =10.3 behind

the clusterlens Abell 2744. This heavily obscured quasar with abolometric
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One Observatory

Two Telescopes

Three Continents
éand beyond

B SKA Partners - includes Members of the SKA Organisation - precursor to the SKAO -, current SKAO Member States*,
and SKAO Observers (as of June 2021)
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SKAO is an Inter - Governmental
Organization (IGO)

2019 Mar 12
2020 Sep
2021 Jan 15
2021 Feb 4
2021 May 1
2021 Jul 1

2022 Dec 05

SKA Observatory Treaty signed in Rome
SKA Construction Proposal endorsed
SKAO Treaty enters -into -force

SKA Observatory born

Transition from SKA Organisation to SKAO
Start of Construction

Construction Commencement Ceremony
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SKAO in ROK-UK summit accord

A 5 3 U T ‘A
ABuilding on the continued scientific and research engagements of the
two countries, look forward to ROK's potential opportunity to sign a

Cooperation Agreement on the Square Kilometre Array Observatory
(SKAO).
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SKA Korea
Scientific WGs

A EoR - Ahn (Chosun)

A Pulsar/Gravitation - Park(IBS), JLKim (Ewha), HMLee (SNU)
A Cosmic Magnetism - Ryu (UNIST), Kang (Busan U.)

A AGN
A Cosmology - Parkinson (KASI)
A SKA-VLBI i JYKim (KNU), Sohn (KASI)

A And more
A Dark Matter ( Jee, Yonsei), Molecules (H

m



