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Fit ellipses and then average radially -- this will average over dust lanes, etc
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Disk galaxies: Exponen7al disk 

I r( ) = I0 exp −r r0( )
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Disk galaxy light tends to fall off fairly slowly with radial distance: an exponential
function is often a good description
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Ellip7cal galaxies: de Vaucouleurs profile 
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Traditionally, a de Vaucouleurs R^1/4 law profile has been fitted to ellipticals
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216 Cbapter 4: Morpbology of Galaxies 
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Figure 4.48 Fits to the surface-brightness profiles of NGC 2841 
(left) and NGC 3898 (right). The dotted curves show the expo­
nential fits to the disks and the dashed curves show the R 1 / 4 fits 
to the bulges; the full curves show the sums of these components. 
[From data published in Boroson (1981)J 

intercept Id than the true values for an exponential disk [equation (4.20)]. 
The largest residuals between disk-bulge decompositions and the data 

occur in the transition region between disk and bulge. Freeman (1970) de­
fined type I systems to be those in which the data bob above the model in 
the transition region, and type II systems to be those, like NGC 3893 in 
Figure 4.48, in which the data dip below the model. It is not clear how sig­
nificant this division is physically. Many type II galaxies may have holes in 
their disks. Moreover, the bumps in the profiles of some type I galaxies are 
caused by bars - see below. On the other hand, Prieto et at. (1992) caution 
that type II profiles can be caused by dust lanes, while type I profiles may be 
due to a narrow region of enhanced star formation just outside the bulge. In 
principle these various possibilities can be distinguished if accurate colors are 
available, but this task is complex because there is inevitably a steep color 
gradient in the transition region, as the red bulge gives way to the relatively 
blue disk. 

It turns out that the parameters of the disk' and bulge that one obtains 
from fits like that shown in Figure 4.48 depend to some extent on how the 
fitting is done. The only reliable way to choose between possible bulge-disk 
decompositions is to fit the models directly to the two-dimensional surface 
photometry rather than to surface brightness profiles such as those shown in 
Figure 4.47. Figure 4.49 shows an example of this process. The right-hand 
panel in the figure shows the difference between projection onto the sky of 
the best-fitting model (middle panel) and the data (left-hand panel). The 
quality of the fit is such that only the galaxy's spiral arms are visible in this 
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n=1  n=4 

More general: Sersic profile 
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A Sersic profile is a good overall function to ues: it reduces to an exponential
for n=1 and to an R^1/4 law for n=4




