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Observed 
disk profiles 

M. Pohlen and I. Trujillo: The structure of galactic disks 765

Fig. 5. Prototypical examples for each class of profiles: Type I, Type II-CT, Type II.o-OLR, and Type III (top to bottom). Left panels: r′-band
images (unrotated cut-outs from the SDSS fields) with the break radius marked with an ellipse. The ellipse for the first Type I galaxy corresponds
to the noise limit at ∼140′′ . Right panels: azimuthally averaged, radial SDSS surface brightness profiles in the g′ (triangles) and r′ (circles)
band overlayed by r′ band exponential fits to the individual regions: single disk or inner and outer disk. In addition we show the critical surface
brightness (µcrit) for each band (dotted and dashed horizontal lines), down to which the profile is reliable (see Appendix A for a detailed legend).
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60 % down-bending 

10 % pure exponential 

30 % up-bending 

Pohlen & Trujillo 2006 



Simulations set-up 

u  Gravity + SPH simulations 

u  Isolated halos, Mvir = 1012 Msun 

u  Dark matter + spinning gas 
sphere in hydrostatic equilibrium 

u  Cosmologically motivated 
angular momentum distribution 

u  Halo spin parameter   

   0.02 < λ < 0.1 

u  Evolve for 8 Gyr 
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MCMC fit to broken disk 
density profile 
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Spins and disk shapes 
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Origin of stars in disk outskirsts 
λ = 0.03 λ = 0.06
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Orbits of stars beyond disk 
break 
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Conclusion 

u Disk shape correlates with initial halo spin  

u  Low/high spin: up-/down-bending disks 

u Down-bending breaks: radial migration, 
circular orbits 

u Up-bending breaks: only eccentric orbits – 
unusual kinematics 
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