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Star formation

Credit: Northwestern University star formation group



Evolutionary stages of high-mass stars



Search for HII regions at L-band with MeerKAT

• HII regions could be deeply embedded and undetectable in IR

• How many HII regions do we have in the Milky Way?

• Can we leverage HII regions to study Milky Way morphology?

Chibueze et al. (submitted) and Ramaila et al. (in prep)



MeerKAT telescope





SARAO MeerKAT Galactic Plane Survey (SMGPS)

Goedhart et al. (2024)

4 microJy/beam sensitivity, 7 arcsec resolution



Key HII region statistics from SMGPS

• 2016 known (WISE identified) HII regions 
detected


• 2376 new candidate HII regions detected

• 82% of HII regions previously classified 

(Anderson et al.) as radio-quiet detected

• Radio-quietness is merely sensitivity 

limitation



Morphologies of HII regions



Significant statistical difference 
of cometary HII region between 
known and candidate HII regions. 

Evolutionary stage related?



Radio luminosity - size relation of HII regions



Distribution of the properties of the HII regions

RRL detection limit

High photon rate



Distribution of the properties of the HII regions



3-D morphology of the Milky Way



Reid (2022) 3-D kinematic distance using 
Bayesian probability

• Position and accurate VLSR required





Increasing the sample even further…



• All MALS

• VERA

• ALMA

• MALS with independent parallaxes

Stay tuned….



Please use our MeerKAT survey data for 
your research

• For known SNR, MeerKAT’s resolution and 
sensitivity reveal never-seen-before details 

Supernova Remnant (bonus)
Goedhart et al. 2024



Goedhart et al. 2024

New SNR candidates


