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Introduction

HOW do galactic disks grow? According to the inside-out disk 
theory, most growth should occur in a galaxy’s outermost 
regions1. 

Extended ultraviolet (XUV) disks are regions of recent star 
formation that reach beyond the main body of the galaxy (see 
Figure 1, at right) which makes them likely candidates for sites of 
galaxy structural growth and change. As we study galaxies that 
have XUV disks, we aim to answer two main questions:

• How do the properties of the XUV disk compare to those 
of galaxy’s inner region?

• Will the star formation in XUV disks have a major impact 
on the structure of its host galaxy?

Methods
OUR sample consists of 21 galaxies that we determined, by eye, host XUV disks. For each galaxy, we
found the star formation rate and the stellar mass, using UV images from Galex (see Figure 2, below) and 
infrared images2 from S4G (see Figure 3) respectively, in both the galaxy’s inner region and XUV disk. 

We also took a closer look at the galaxy NGC 289 which hosts a particularly extreme XUV disk. For this 
galaxy, we not only measured the star formation rate and the stellar mass as a function of radius, but we also 
looked at the HI content3 as a function of radius.

Figure 2 (right): Infrared 
image of NGC 289 with red 
outlines indicating the limits of 
the inner region and XUV disk. 

Figure 3 (left): UV image of 
NGC 289 with red outlines 
indicating the limits of the inner 
region and XUV disk. 

Results

WE found that XUV disks have a much higher sSFR than the inner region of their host 
galaxy (see Figure 4, below), supporting the hypothesis that these are regions of rapid change. 
However, we also found that the time scale in which the star formation in the XUV disk would 
double the stellar mass of its host galaxy is on the order of 10 times the age of the universe, 
with larger timescales corresponding to more massive galaxies (see Figure 5). This indicates 
that if any galaxies will be structurally altered by their XUV disk in the near future, it will be 
small galaxies.

Our more in-depth study of NGC 289 reinforced our conclusion about the sSFR in the XUV 
disk compared to the inner region (see Figure 6) and revealed that, at least in this instance, 
there is enough HI gas for the star formation to continue at its current rate until the XUV disk 
doubles in mass (see Figure 7). This supports the idea that while the star formation in the XUV
disk may not alter the galaxy’s total mass in the near future, it can support significant growth 
to the disk itself.

Figure 1: Plot of specific star formation rate (sSFR) 
versus radius. Each green line represents a normal 
galaxy4 and each blue triangle represents the midpoint 
of an XUV disk from our sample.
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Figure 4: Plot of the ratio of sSFR in the XUV disk to 
that of the inner region versus the stellar mass of the 
galaxy.

Figure 5: Plot of the “sSFR” calculated using the stellar 
mass of the entire galaxy and the star formation rate of the 
XUV disk versus the stellar mass of the galaxy.

Figure 7: Plot of time it will take for the star formation to 
exhaust the available supply of gas versus radius in NGC 289.

Figure 6: Plot of sSFR as a function of radius in NGC 
289.

Conclusion

HOW do the properties of the XUV disk compare to those of the galaxy’s inner region? 

• The sSFR of the XUV disks is consistently higher than that of the galaxy’s inner 
region.

Will the star formation in XUV disks have a major impact on the  structure of its host galaxy?

• The XUV disk will not have a major impact in the structure of its galaxy in the near 
future, especially if its host galaxy is already quite massive.
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