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A Key Science with SKA1 and SKA2

[SKA Phase 1 Science Priority Outcomes]

» List of highest priority SKA1 science

o

Continuum

Science SWG
Goal SWG Objective Rank
1 CD/EoR Physics of the early universe IGM - I. Imaging 1/3
2 CD/EoR Physics of the early universe IGM - Il. Power spectrum 2/3
4 Pulsars Reveal pulsar population and MSPs for gravity tests and Gravitational Wave detection 1/3
5 Pulsars High precision timing for testing gravity and GW detection 1/3
13 Hi Resolved HI kinematics and morphology of ~10210 M_sol mass galaxies out to z~0.8 1/5
14 Hi High spatial resolution studies of the ISM in the nearby Universe. 2/5
15 HI Multi-resolution mapping studies of the ISM in our Galaxy 3/5
18 Transients Solve missing baryon problem at z~2 and determine the Dark Energy Equation of State =1/4
Cradle of Life | Map dust grain growth in the terrestrial planet forming zones at a distance of 100 pc 1/5

i = - : - - 15
Constraints on primordial non-Gaussianity and tests of gravity on super-horizon scales. \1/5
Angular correlation functions to probe non-Gaussianity and the matter dipole ZXQ

Star formation history of the Universe (SFHU) — I+l. Non-thermal & Thermal processes

1+2/\8\

“Constraints on primordial non-Gaussianity and
tests of gravity on super-horizon scales”

N
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SKA Coverage Gala
Redshifts = .

Observables Surveys

Phase (deg?) number
| - ~ 107
HI2icm |  HIlgalaxy Phase-1 2<0.8 >,000 10
line redshift survey  phase-2 7¢2 30,000 ~ 109
HI 21cm Hl intensity Phase-1 z2<3 30,000 ==
line ~ mapping Phase-2 2<3.7 30,000 -
: . Phase-1 ~ 108
synchrotron Radio ase 2<6 30,000 10
rad. . continuum Phase-2 7<6 30,000 ~ 109
synchrotron | Weak Phase-1 <3 5,000 3 [arcmin?]
rad. . lensing  Phase-2  z<6 30,000 10 [arcmin?]
optical/IR e.g. Euclid 7<2 15,000 ~ 108

S = 70(SKA1gal), 5(SKA2gal), 1(SKAlcont), 0.1(SKA2cont) [y]
AB = 1(SKA1), 0.1(SKA2) [arcsec], t. . = 10* [hr]

int
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[Seljak (2009), Hamaus+Seljak+Desjacques(2011)]
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All galaxy samples
Nior,

Oga1 = Dyor O

gal

[Seljak (2009), Hamaus+Seljak+Desjacques(2011)]
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pra

o(9) = (Fu.) 2= (dP/dO = Cov[P,P] 1= dP/d0) /2
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[Seljak (2009), Hamaus+Seljak+Desjacques(2011)]
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All galaxy samples

»

ik

[ p = { p11) p(12) p(22)}= { ’P,, raP,, P, }J

w
o(9) = (F )'1/2=(dP/d Cov|[P,P]'1-dP/d )'1/2
T
/
(( 2P+, )2 (0?P,+N, )raP, r2a?p,2 \\
Cov = * (02PN, ) (Py+N, 1)+r202P,2)/2 (PN, )roP,
* * (P2+ )2
\_ \ <




[Seljak (2009), Hamaus+Seljak+Desjacques(2011)]
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All galaxy samples
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[DY+S Yokoyama-+K Takahashi, 1611.03590]
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[DY+S.Yokoyama+K.Takahashi, 1611.03590]
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[e.g., Matsubara(2012)] 10/15




[DY+S.Yokoyama+K.Takahashi, 1611.03590]
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[DY+S.Yokoyama+K.Takahashi, 1611.03590]
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[DY+S.Yokoyama+K.Takahashi, 1611.03590]
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[DY+S.Yokoyama+K.Takahashi, 1611.03590]
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Ab,
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Planck (43) (43) Planck (21) (21)
Euclid 30.4 30.0 Euclid 13.6 13.1

SKA2 25.1 23.0 SKA2 12.4 10.2 12/15



[DY+S.Yokoyama+T.Takahashi, work in progress]
FEOET DEMEEOFMIZES
> —ﬁﬁ’ftéhf:%ﬁﬁﬂ/ ‘4;(/\07 IJL [Shandere+Dalal+Huterer (2011)]
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[Matsubara(2012), Desjacques+Jeong+Schmidt(2011),Shandere+Dalal+Huterer (2011)]
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SKAZ like survey
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[DY+S.Yokoyama+T.Takahashi, work in progress]
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[DY, S.Yokoyama, K.Takahashi, 1611.03590]
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