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Issues during star formation

Outflows

® J|oss of angular momentum

® clearing of proto-stellar envelope / feedback

Disks (and disk winds)

® radiation pressure outflows

Fragmentation

® binary formation

Distances
Magnetic fields

Heavy (pre-biotic) molecules?




Issues during star formation

\/ Outflows

® J|oss of angular momentum

® clearing of proto-stellar envelope / feedback
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DECLINATION (B1950)

Issues during star formation

\/Disks (and disk winds)

radiation pressure outflows
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Levs = 9.953E-03 * (2.500, 4, 6, 24, 80)

5 GHz continuum

Compare bipolar jets with
equatorial outflows
(evolutionary effect?)

Weak HI emission from disks/
outflows (currently impossible)

Hoare 2004



Issues during star formation

~ Fragmentation

® binary formation

® Resolve weak radio emission from protostars and
possible companions

® Needs highest SKA resolution
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Issues during star formation
\/Distances

® Parallaxes of masers or faint radio stars

® Phase | SKA needs SNR 50-100 for good positional accuracy
(doable for methanol masers)

® SKA asVLBI station with EVN!

® Distances out to 10 kpc for star forming regions unreachable by
GAIA




Issues during star formation

\/Magnetic fields

® Ambipolar diffusion/outflow launching

® At cm wavelengths will be able to probe within
optically thick dust

® Complementing ALMA dust and CN observations
probing different density regimes

o HI OH, CCS (Il GHz) and masers

® Faraday rotation of background sources
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Example: Cepheus A
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HW Radio Continuum Sources
(Hugues & Wouterloot 1984)

(16 sources in a region of = 30” size)
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HW2: thermal bipolar radio jet excited by a
massive protostar (15-20 M, Rodriguez et al. 1994)

highly obscured (A, ~ 103 mag,Torrelles et al. 1993)




Example: Cepheus A

Dust (A0.9mm, colour image) and molecular (

CepheUS A HW2 ~20 M@ @ 700 pcC disk structure centered on and perpendicular to the radio jet
(Jiménez-Serra et al. 2007; Moscadelli et al. 2009) 2

Thermal radio jet, ionized gas at
~500 km/s (Curiel et al. 2006)

Rotating dust (R~330 AU) and :
molecular gas (R~580 AU) disk <

structure L to outflow (Patel et al.2005, &
Jiménez-Serra et al. 2007, Torrelles et al. 2007)
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Example: Cepheus A

Dust (A0.9mm, colour image) and molecular (
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3D magnetic field structure

Methanol masers at 6.7 GHz using MERLIN (Vlemmings et al. MNRAS 2010)




Model comparison

Infall motions consistent with current
models of magnetic accretion
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vS. n relation

B = ® Single power-law fit for
. H.O Masers different observations gives:
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‘Feedback during massive star formation’

e-MERLIN legacy project

Pls:W.Vlemmings (Onsala), M. Hoare (Leeds)

® e-MERLIN will be used to
map continuum emission of
~100 massive star-forming
regions

® Outflow morphology, MHD jet
launching etc.

® Maser polarization
observations

® 3D magnetic field structure

'Improves line and continuum sensitivity
§ by factor 30 (though ~1/3 resolution)
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SKA phase | & star formation

Radio-recombination lines of youngest
embedded sources

® outflow kinematics, disks and disk winds

Continuum of disks, outflows and protostars

® Fragmentation, ionization and radiation pressure

Distances to embedded star forming regions

out to 10 kpc
® (or even extragalactic using SKA VLBI)

Biggest gain in magnetic field studies

® currently prohibitively expensive in observing time

® maser 3D field reconstruction




