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The SKA vision
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The SKA vision

- HIl tomography of reionization, 6 < z< 20
The Dark Ages — Detect 21cm forest, first stars, black holes

Galaxy Evolution - Billion galaxy HI surveys, z< 7

— 10B galaxy cosmic shear survey, z < 10

— Characterize galaxy/cluster B-fields for z < 5

Cosmic Magneusm —> Measure structure of the IGM B-field

Strong_Field Gravity — Gravity tests with Galactic/Sgr A* pulsars

— Characterize nHz gravitational waves

The Cradle Of Llfe —> Terrestrial planets: 6 = 0.15 AU at 150 pc

— Biomolecule transitions in protoplanets

1 km? area; 0.1-20 GHz; Av=v; full pol; 8 <0.1”/v; FOV=100deg?




The SKA vision
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The Road to the SKA

Precursors SKA Phase 1 SKA Phase 2
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The Road to the SKA

Precursors SKA Phase 1 SKA Phase 2

Science operations

ASKAP/
MeerKAT

Construction Science operations
SKA1 Funding CDR Tenders Construction Construction/Early Science

SKA2 Detailed design CDR/Tenders

2014 2015 2016 201/ 2018 2019 2020 2021 2022 2023

1% SKA. ~C 0. 03- ZGHz 10% SKA. 0.05-3 GHz 100% SKA, 0.05-20 GHz




The SKA vision — post-2030

- HIl tomography of reionization, 6 < z< 20
The Dark Ages — Detect 21cm forest, first stars, black holes

Galaxy Evolution - Billion galaxy HI surveys, z< 7

— 10B galaxy cosmic shear survey, z < 10

— Characterize galaxy/cluster B-fields for z < 5

Cosmic Magneusm —> Measure structure of the IGM B-field

Strong_Field Gravity — Gravity tests with Galactic/Sgr A* pulsars

— Characterize nHz gravitational waves

The Cradle Of Llfe —> Terrestrial planets: 6 = 0.15 AU at 150 pc

— Biomolecule transitions in protoplanets

1 km? area; 0.1-20 GHz; Av=v; full pol; 8 <0.1”/v; FOV=100deg?




The SKA vision — post-2030

The Dark Ages
Galaxy Evolution
Cosmic Magnetism

Strong-Field Gravity

What will we learn from pathfinders + SKA1 (< 2025)?




The Dark Ages and Reionization

40 50
Brightnesss Temperature (mK) McQuinn+ 2007

SKA2: Tomography of reionization, 6 < z< 20




The Dark Ages and Reionization

Xy = 1.00
Xy = 0.85

McQuinn+ 2007

-1
k (Mpc ™) Bowman+ 2013

Precursors: power spectrum detection, 6 <z< 10

SKA2: Tomography of reionization, 6 < z< 20




The Dark Ages and Reionization

Precursors: power spectrum detection, 6 <z< 10
SKA1: Power spectrum characterization, 6 <z < 20
SKA2: Tomography of reionization, 6 < z< 20




Galaxy Evolution from HI
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. SKA2: Billion-galaxy HI emission survey, z<1.5
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Galaxy Evolution from HI
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Precursors: 50k - 500k galaxies in HI, z<1 and z £ 0.25

4
SKA2: Billion-galaxy HI emission survey, z<1.5



Galaxy Evolution from HI
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WSRT: NGC '89"10 Constraining IGM accretion:
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Precursors: 50k - 500k galaxies in HI, z<1 and z £ 0.25
=30 deep (1017 cm) nearby galaxy maps

'SKA1: =Mlillion galaxiesin HIz< 1, 6=1” in 100 nearby gals

SKA2: Billion-galaxy HI emission survey, z<1.5
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Precursors: HI absorption for 1000 sources at z<1.8

SKA1: HI absorption for ~1000s sources, z<3
SKA2: Probe the 21cm forest (z<7)




Galaxy Evolution from Continuum

x Windhorst 1993 compilation
o HDFN (Biggs)

& COSMOS (Bondi)

« 10468 (Cwen)
» PDF Primary (Hopkins) » SSA13 (Fomalont)
* PDF Deep (Hopkins) 2 CDFS (Kellermann)
z 13hr XMM deep {(Seymour)
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Hopkins+ 2003, Norris+ 2013

0.1 14GHzflux, miyy 1

Sehinnerert 2007

SKA2: Weak lensing of 10 billion galaxies to z~10




Galaxy Evolution from Continuum

x Windhorst 1993 compilation
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Hopkins+ 2003, Norris+ 2013

0.01 Precursors

Precursors: AGN and star forming gals, all-sky, S > 0.05 mly

SKA2: Weak lensing of 10 billion galaxies to z~10




Galaxy Evolution from Continuum

x Windhorst 1993 compilation
r o HDFN (Biggs)

r & COSMOS (Bondi)

« 1048 (Cwen)
» PDF Primary (Hopkins) » SSA13 (Fomalont)
r = PDF Deep (Hopkins) 2 CDFS (Kellermann)
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Hopkins+ 2003, Norris+ 2013

| V' full sky
0.01 precursors 0.1 1.4GHzflux, mly 1

Precursors: AGN and star forming gals, all-sky, S > 0.05 mly
SKA1: Faint cluster and supernova radio halos
SKA2: Weak lensing of 10 billion galaxies to z~10
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Precursors: 3D view of the Galactic B-field
SKA1: Characterize galaxy/cluster B-fields for z<3

SKA2: Measure B-field power spectrum for z<5




Strong Field Gravity Tests with Pulsars

Pulsar Discoveries: Past, Present and SKA

known pulsars
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Precursors: LOFAR searches/MeerKAT timing

SKA1: Gravity tests with millisecond/binary pulsars
SKA2: Gravity tests with Sgr A* pulsars




Where will we be in 20257
The Dark Ages
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Where will we be in 20257

The Dark Ages

Galaxy Evolution

Cosmic Magnetism

Strong-Field Gravity

— Detected reionization,
measured statistics

- Measured HI z < 3, all-
sky continuum S > 50 ply

- Probed Galactic, galaxy
and cluster B-fields z< 3

—2>Timed 300 pulsar binaries,

explored nHz gravity waves




