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What makes HI make stars?
Prior works found links between neutral 

HI and star formation in both galactic disks 
and tidal regions around the Messier 81 
group (Bigiel et al, 2008; Okamoto et al, 
2015). Since the details of these links 
remain unclear, we use wide-field resolved 
star data from the Subaru Hyper-Suprime
Cam and HI data from the Very Large Array 
to probe the star formation efficiency of HI 
around M81.

Ridges in real life and the sims
Mapping the flux/stars ratio, we find a ridge 

of star formation along the trail of gas between 
M81 and NGC 3077. Stars are narrowly 
concentrated down the center (see Figure 3), 
despite having similar amounts of HI to either 
side. To explore potential causes, we compare 
this to Illustris simulations of similar mergers, 
and find similar ridge-like structures (Nelson et 
al, 2015; Vogelsberger et al. 2014). 

Mapping methods
We first break our field into a 100 X 

100 grid of bins, each bin 1.1 by 1.4 
kpc, making a grid map of the field. We 
then find the mean HI flux and number 
of high-mass main sequence (MS) stars 
in each bin. Measuring the ratio of gas 
to young stars in each bin 
approximates the star formation 
efficiency of that gas. 

Conclusions: search for the cause
• Something causes narrow ridges 

of star formation within streams of 
HI gas

• We find ridges in observations of 
the M81 group and in simulations 
of galaxy mergers, which have 
similar streams of star formation

• Whatever mechanism is 
responsible in Illustris, it may be 
responsible in real mergers
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Figure 4: A grid map of an Illustris simulation. Neutral 

HI, in log10(Msun), is in colors from white to dark blue. 

The star formation rate of the gas in log10(Msun/year) is in 

colors from red to white to black. Underneath is a light 

green square the size of our M81 map.

Figure 2: Left: a grid map of mean HI flux (white to dark blue) and MS star count (red to white to black). 
Along the gas between M81 (center) and NGC 3077 (bottom left) is a trail of gas with a central ridge of stars, 
opposite a trail of gas with almost no stars. Right: grid map displaying the ratio of HI / star count per bin (in a 
colormap from blue to red to yellow); areas of null data, where bright galaxies saturated HSC, are marked in dark 
grey. The straightest part of the starry ridge (see left side of Figure 3) is outlined by a green box. 

Figure 3: 
Top: on left, a line graph displays the MS-star count (in red) and HI gas (in blue) as summed 

along columns of bins covering the straightest section of our star-forming ridge, where the 
ridge aligns with the columns of the grid; on right is the same kind of graph but for the non-
starry gas trail. Bottom: On left, the map of this ridge, displaying the main sequence star count, 
on top of the neutral HI flux; on right, the same but for the non-starry gas trail. 

Figure 1: A grid map of the mean HI flux  in 

Jansky/beam * km/s, in colors from white to dark 

blue. Each bin is approximately 2 square kiloparsecs 

in area. 
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