
HIGH MASS STAR FORMATION

Resolving the inner ionized regions of accreting massive stars

- When a forming star grows to M? > 10 M�, it starts to ionize its surroundings
- This is seen in free-free emission at cm wavelengths
- Ultracompact HII regions have fluxes close to photoionization equilibrium

- Younger objects (presumably) still accreting have lower radio fluxes:

gravitationally-trapped HII regions?, quenched HII regions?, (shock-ionized) radio

jets?, ionized disks?
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- These objects, with fluxes < 1 mJy at 1 cm, and sizes < 100 mas are detected with

the JVLA, but not resolved

Left: free-free source in W33A, S7mm = 1.7 mJy, θ ∼ 70 mas (van der Tak & Menten 2005)

Right: G11.11, S1.3cm ≈ 100 µJy, θ < 300 mas (Rosero+2014)
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- Even the more evolved UC HIIs well studied by the JVLA have unresolved compact

sources inside: ionized photoevaporating disks?, stellar winds?

Compact, unresolved (θ < 50 mas) free-free source at the center of the UC HII region W3(OH),

Dzib+2013
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Star formation in the inner 2-4 pc in the Galactic Center

- Is star formation in the extreme environment of the Galactic center possible, and if
yes, different from SF in the Galactic disk?
- 10 mas (80 AU) resolution can resolve cirmustellar disks/jets around Sgr A∗

- Coverage from few GHz to 50-100 GHz is needed to disentangle dust from free-free

Simulation of SF around a supermassive black hole of MBH = 3 × 106 M� (Bonnel+Rice2008)
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Star formation in the inner 2-4 pc in the Galactic Center

- NGVLA can detect dust disks and radio jets in objects with masses down to T-Tauri
- Proper motions of young stars can be observed and 3D orbits calculated, similar to
what is done with stars using VLT and Keck

- Objects in the inner arcsec like the G2 cloud (S7mm ∼ 1 µJy before synchrotron bow

shock takes over) could be imaged and proper motions followed

Left: Dense (green) and denser (magenta) molecular gas in the Circumnuclear Disk (CND) around

Sgr A∗ (Liu+2013). Right: young massive stars in the inner parsec (Sanchez-Bermudez+2014)


