The SKA and Nearby Galaxies
Part |l: What is the behavior of the ISM?

Snezana Stanimirovic (NAIC)

e What is the topology of the ISM? What is its origin? How does

it influence/constrain physical processes in the ISM? Is it stable

or transient? Does It evolve?
SMC (peak Tb)

=71°

—72°

—73°

Declination (J2000)

—74°

—75°

1hzom 1hgm ohzo™

Right Ascension (J2000)

—> Nearby galaxies are perfect for such studies!
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Spatial power spectrum

e Problem with the Galaxy: our position; distance determination.
e Advantage of nearby galaxies: so close but far enough!

e Magellanic Stream/Bridge: offers almost primordial environment
for structure and star-formation agents.

2—D HI spatial power spectrum
20 T [rerrrreTe [rerrTreTe [reer T [rerrTreTe [rerrTreTe

! SMC @ D = 60 kpc |

I PKS 1

__15f P(k) < k/ 320 ATCA points + ]

. I 1540 PKS points 7

() o .

3 i ATCA i
O

& - -

o 10 -

(@) - -

o [ ~_ SKA ]

s | M31 ~ 9 ]

< F @650 kpe . ~ HE) -

o O pk) = k- . ]

- ! VLBI, pulsars etc. BUT -

I no continuous range \\\ 7

O — \\\\ \\\\ —

I | PR | R ] L1 |||||||\| 1 | R ]

1000.00 100.00 10.00 1.00 0.10 0.01
Linear size (pc)

—> Requirements:
— Wide range of continuous spatial scales (< 0.1 — ~ 10° pc).
— As full u — v coverage as possible.
— Good deconvolution algorithm — no negative bowls or sidelobes.
— High SNR for all structures —» image fidelity > few x10?%.
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Shells in the ISM with the SKA

— Interplay between the ISM and massive stars?

— Collision of infalling gas with gas in the Galactic plane?

— Gamma-ray bursts?

— Wada et al. (1999): gravitational instability in the rotating disks?
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—> Required to study population of shells in nearby galaxies:
— Imaging with baseline range ~ 100 m — 300 km
— High velocity resolution: bandwidth ~ 10 MHz, channels > 10°
— Brightness temperature sensitivity ~ 1 K at the longest spacing.
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What do we need for pulsar, SNR & ISM
studies?

Range of baselines: ~ 100 m — 400 km

As full u — v coverage over this range as possible.

No need for instantaneous u© — v coverage.

But need for spacings < 30 m too for very nearby Universe.
> 10° channels, full spectropolarimetry.

v = 0.5 -5 GHz, bandwidth = 0.01v — 0.1v

Ty, =1 — 2 K at 0.1 arcsec after few hours

At = 250 pus (for pulsar search)

High dynamic range, > 10°.

Latitude dichotomy: Magellanic System or Andromeda?



