
SPIRAL GALAXIES



THE BULGE-DISK 
DECOMPOSITION

(Boroson 1981)

Bulge: r^1/4 law
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(Kent 1985)

THE B/T-MORPHOLOGY 
CORRELATION 
 B/T=Bulge/Total luminosity=

  = Bulge/(Bulge+Disk)
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(Davis et al. 1983) Increasing Ellipticity ->
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ROTATION CURVES



(Mathewson, Ford & Buchhorn 1992)

ROTATION CURVES ARE NOT ALWAYS FLAT!
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(Kent 1986)

LUMINOUS OR DARK MATTER?
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THE TULLY-FISHER RELATION
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(Rubin et al 1985)

M = a - b log(Vrot)



(Rubin, Ford & Thonnard 1978)



example: HST images of the center of M51

NICMOS filters (NIR: K,J) WFPC2 filters (I,V,B)

SPIRAL ARMS IN GRAND-DESIGN SPIRALS



The winding dilemma:
differential rotation rapidly
winds up spiral arms The Lin & Shu solution:

the spiral density wave

�

the stars are on elliptical orbits

�

the orbits are correlated

(M. Merrifield 1996)

THE ORIGIN OF SPIRAL ARMS



when many orbits 
come together, 
the density increases

orbits correlates with
a feedback loop

Star formation
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