
Dark Matter
ASTR 333/433

Homework DUE Next Time

Today:
Jeans Equations

Time Scales
Galactic Constants



Galactic constants

 Epicycle approximation

Galactic Kinematics
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Galactic Coordinates
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LSR - local standard of rest

More generally, if the Galactic potential is not axis-symmetric
(e.g., because of the Galactic bar), then the LSR orbit is oval.



distance to Galactic Center

orbital velocity of LSR

Oort constant A

Oort constant B

R0

⇥0

⌦0 =
⇥0

R0

A

B

angular velocity of LSR



Local Galactic Coordinates

Cartesian coordinates centered on solar system

sun G.C.X

Y

X, Y, Z:
  X points towards the Galactic Center
  Y points in direction of the sun’s orbital motion
  Z is perpendicular to the Galactic Plane

U, V, W are velocities in these directions

~8 kpc

As opposed to Galactic Center.  Beware sign conventions



The residual solar motion wrt the average of local stars is 

Currently we are near 
the mid-plane

Some say V = 5 km/s,
 some say      15 km/s!

W⇥ = 7 km s�1

V� = 12 km s�1

Solar Motion
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