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FIG. 3.-Disk galaxy at z = 0, displaying the star (left) and gas (right) particle distributions within 0.1 R200, projected perpendicular (top) and parallel (bollom) to 
the direction of the stellar angular momentum vector. The bottom right panel also traces the gas velocity field and demonstrates the rOlational support of the galaxy. 

The galaxy analyzed here, which we tetm "galaxy C I " for 
simplicity, has 61,372 dark matter, 21,506 gas, and 88,138 star 
particles within R 200 at z = O. Note that the star particle mass 
was set to half the original mass of the gas particles, so the 
overall baryon fraction within R200 is 14.1 %: slightly larger 
than the universal baryon fraction of 13.3%. Figure 3 shows 
the star (left) and gas (right) particle distributions within 
0.IR200 at z = 0, projected perpendicular (top) and parallel 
(bottom) to the direction of the stellar angular momentum. In 
addition, the bottom right panel traces the gas velocity 
field in the plane of the disk. The gas in the galaxy has collapsed 
into a rotationally supported disk, surrounded by a thicker 
stellar disk. The velocity field of the galaxy illustrates the 
mainly circular trajectories ofthe gas particles in the disk plane. 
A weak bar is visible in the disk gas but is not strong in the 
stars that dominate the baryonic mass of the galaxy. We note 
that the stellar component is slightly elongated in the direction 
of the bar, however. The galaxy has reached a mass of M200 = 
2.16xlO 11 h- I M8 at z=O, with a stellar mass of M. = 
2.05 X 10 10 h- I M8 and a gas mass of M gas = 9.44 X 109 h- J 

M8 . The baryonic mass of the galaxy is then 68% stellar 
and 32% gaseous. 

4. STRUCTURAL PROPERTIES OF GALAXY C I 

4.1. Mass Surface Density Profiles 

Figure 4 shows the stellar (diamonds) and gas (triangles) 
mass surface densities of galaxy C I projected along the stellar 

angular momentum vector onto the disk plane. The stellar 
profile includes particles within 30 h- I kpc of the disk center, 
while the gas profile includes particles within only 2 h- I kpc 
of the disk plane. The stellar and gas mass surface densities 
are roughly exponential out to r = 8 h- 1 kpc. If we fit them 
with an exponential of the fOtm 

(5) 

we find best-fit values of ~o,. = 452 h M8 pc-2, Rd: = 
22.3 h- I kpc for the stars and ~O,gas = 15.3 h M8 pc- , Rd,gas = 

4.7 h- 1 kpc for the gas. In the plot we include least-squares 
fits to the stellar and gas mass surface densities. For com­
parison, the stellar disk of the Milky Way has a scale length 
R MW ~ 3.5 kpc, similar to the physical scale length of 
~3.3 kpc for our simulated galaxy C I. We note that the gas 
mass surface density begins to diverge from the exponential 
fit between 8 and 10 h- I kpc, at the edge of the gaseous disk. 

4.2. Photometric Properties 

From the known masses, metallicities, and ages of the star 
particles, we use a population spectral synthesis code to cal­
culate the Sloan Digital Sky Survey (SDSS) ugriz (Fukugita 
et al. 1996) AB system magnitudes and JHK magnitudes 
for each particle. The population synthesis code, based on 
Bruzual & Charlot (2003) models, assumes a Kroupa (2001) 


