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Galaxies and the  Universe 

Figures for Lecture 2  on Th Jan 24



2 main classes in terms of  shape and support again st gravity

Spheroidal or triaxial galaxies     vs Disk  galaxies
See in class notes 

6 main classes in terms of  size, mass, shape, morp hology

- Elliptical galaxies   (E, cE)

- Spiral galaxies  (Sa to Sd)

- lenticular galaxies    (S0)   
- Irregular galaxies    (Sm, Im Irr)

- Dwarf galaxies  (dIrr, dE, dSph, BCD)

- Peculiar/Interacting 
See in class notes

A first look at different galaxy  types



Giant elliptical M87

Elliptical Galaxies





Note that E+ bulges follow a different  Luminosity-SB elation from dE, ( and dIrr, Spirals)



- E+ bulges follow a different  Luminosity-SB relation from dE and dSph
- dSph have very low L  (L range overlaps with globular clusters) and very low SB



Spiral Galaxies

Strongly Barred spiral (SBbc) NGC 1300



Spiral Galaxies

Unbarred spiral (SAab) NGC 4622

Weaky barred spiral 
(SABc)  NGC 674 



Milky Way =  a barred (SBbc) spiral galaxy

Face-on  view 
(Artist’s conception)

Edge-on view 
(Artist’s  conception)

Edge-on view :
Actual infrared image 
from COBE satellite



NGC 4594 or M104 (Sombrero) ; HST image
Spiral, with a  large bulge and a dusty disk, seen edge-on

Spiral Galaxies





Giant disk galaxies (S0 and  Sa—Sc)  are brighter and redder (B-K’ > 3)  
than the low mass  disk galaxies (Sd, Sm/Irr)







Rotation curve  is flat and not Keplerian at large R   à evidence for dark matter
Rotation Curve = slow rising in Sa to Scd, LSB   vs slow rising in Irr



Lenticular (S0 )Galaxies :  S0  vs E 

NGC 1351) = S0-
NGC 720  = Elliptical (E5)



LMC; Irr;  10 kpc across

SMC; Irr ; 6 kpc across

Irregular Galaxies



Leo I    (dSph; satellite of M Way)
See figure 3.7 and 4.18  on earlier  slides  for L-Re and L-SB relations

Dwarf Galaxies



Polar ring galaxy NGC 4650

Ring galaxy  AM 0644-741  50,000 ly across

Cartwheel galaxy 
Head-on collision

Peculiar/Interacting Galaxies



A dusty gas-rich warped  disk inside an elliptical-like older system 

Peculiar/Interacting Galaxies



The Antennae system: The HST image shows the central region only: it confirms
the presence of  2 disks with gas stripped out 

Peculiar/Interacting Galaxies



The  Elliptical/Peculiar 
galaxy (NGC 1316)  
à recently accreted
small gas-rich galaxies

Peculiar/Interacting Galaxies



The Hubble Scheme for Galaxy Classification
or 

The Hubble Sequence



The Hubble-Sandage Classification System (1961)  with S0s added

Sa                       Sb Sc

SBa SBb SBc


