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Homework due next time
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Milky Way surface density profile

Exponential disk approximation



HII Regions
GMCs

logarithmic spiral: r = aeϕ/b

with opening angle b = tan ψ



Surface density

 Bumps in the surface density profile correspond to spiral arms

Spiral arms

HII Regions
GMCs



data: rotation curve from terminal velocities

dashed line: exponential disk + dark matter halo

solid line: detailed surface density + RAR
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Milky Way Rotation Curve

exponential disk 

numerical derivative

data: rotation curve from Apogee+Gaia

utilizing the Jeans equation



Monolithic galaxy formation 
  collapse of one big gas cloud  
     (e.g., Eggen, Lynden-Bell, & Sandage 1962) 

Hierarchical galaxy formation 
    “bottom up” formation from sequence of mergers 

     (big galaxies are built by piling up small galaxies - happens with cold dark matter) 

“…halo [globular] clusters originated within transient protogalactic fragments that 
gradually lost gas while undergoing chemical evolution and continued to fall into 
the Galaxy after the collapse of its central regions had been completed.”

Searle-Zinn (1978) fragments:

Galaxy Formation
A many faceted problem


(sort of like Cthulhu being a multi-tentacled nightmare cult god)

Competition between gas accretion (to form disks) 
and lumpy fragments (forms spheroids, substructure)



Hierarchical
galaxy
formation
(not monolithic)

Small objects 
conglomerate to 
make big ones

Gas dissipates and cools to 
form thin disks.  

Stars cannot cool: if hot 
coming in, stay hot.


