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Most recent surveys of high-mass star formation focused 
on the earliest phases of star formation.

(RMS, ATLASGAL, BGPS, CHaMP, MALT90…)

Star Formation in the Galaxy

Before we began the HRDS 
(10 years ago!), there were 
only ~800 known Galactic 
HII regions.  Extragalactic 
observations suggested our 
sample was severely 
incomplete.

NGC628/M74 has over 
~4000 HII Regions 

(Rousseau-Nepton et al. 2017)

Image Credit: ESO PESSTO5



All HII regions have the same 
mid-infrared morphology

~10μm emission (from PAHs) surrounding ~20μm emission (from stochastically 
heated small grains).





We can use the Mid-Infrared Flux to 
Predict the Radio Flux

Makai+ 2017



We Can See Mid-Infrared Emission from 
HII Regions Across the Entire Galaxy

Anderson+ (2014)

We can find all Galactic HII regions!



The HRDS
The HII Region Discovery Survey (HRDS) aims to 
discover all Galactic HII regions ionized by O-stars by 
measuring their radio recombination line (RRL) 
emission.  

To date, we have published the discovery of >900 HII 
regions.  There were ~800 HII regions known before we 
started.

These surveys are:
● Original GBT HRDS - 448 HII regions (GBT; Anderson+ 2011)
● Arecibo HRDS -           37 HII regions (Arecibo; Bania+ 2012)
● WISE HRDS -            302 HII regions (GBT; Anderson+2015)
● “Large” HRDS -          148 HII regions (GBT; Anderson+2018)
● [Southern HRDS (SHRDS) - ~500 regions (ATCA; Brown+ 

2017, Wenger+2018, in prep.)]
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Results
● The most distant Galactic HII regions (Anderson+, 2015, Armentrout+, 2017; 

Wenger+, 2017; see W. Armentrout’s poster)
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Results
● The largest HII regions (Anderson+, 2018; Bania+, 2012)
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Results
● Peaks in the RGal distribution signifying spiral arms



The Sun’s Height Above the Mid-Plane

Using the HII region distribution 
to define the mid-plane, the Sun 
is only a few pc above the disk.

Does not agree with stellar 
results!  Perhaps due to scale of 
different data sets.



Results
● Prevalent, diffuse ionized gas in the Milky Way disk (Anderson+, 2015, 

Luisi+, 2017)

Luisi+, 2017



The WISE Catalog of Galactic HII Regions



astro.phys.wvu.edu/wise/



Next Directions
If we know where all the HII regions are, we can identify 
things that are not HII regions…

76 new SNR Candidates (Anderson+, 2017)

Diffuse Ionized Gas (GDIGS)



Next Directions
● Use the luminosities of HII regions to estimate the Milky 

Way luminosity (Anderson+, 2018, in prep.)

● Determine the number of Galactic HII regions (see W. 
Armentrout’s poster; Armentrout+, 2018, in prep.)

● Investigate the shape of the HII region luminosity function 
(Mascoop +, 2018, in prep.)

● Publish the 4th quadrant SHRDS (Wenger+ 2018, in 
prep.)

● Next-gen (radio continuum, RRL) surveys?



Summary
The HRDS aims to discover all Galactic HII 
regions, and to date has approximately doubled 
the number of known regions.

We combined these observations with all 
previously known HII regions to create the WISE 
Catalog of Galactic HII regions.

astro.phys.wvu.edu/wise

This is the ideal data set to explore 
Galactic-scale massive star formation.


