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Heber Curtis - Harlow Shapley 1920 Debate

Shapley Curtis

• Sun not @ center of MW

• Galaxy larger than thought from 
Cepheid Observations

• �Spiral Nebulae� are within the 
MW 

• Interstellar absorption not 
important for distances

• Sun close to center of MW

• Cepheids not reliable distance 
indicator

• �Spiral Nebulae� are external 
galaxies

• Interstellar absorption not 
important for distances
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Galaxy Structure
Three major components:

(1) Bulge – central stellar (mainly older stars)

(2) Disk – flat rotating of stars & gas

(3) Halo – nearly spherical of stars, DM dominated

Spirals vs. Ellipticals
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Milky Way Bulge

2MASS Near-IR

Milky Way Halo

K. Johnston & J. Bullock
Model
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�Early�-type

�Late�-type

Irr & dSph

Galaxy Types

• No disk

• Redder stellar colors

• Older stellar pop.

• Hot ISM

• High metal
abundances

• Disk

• Bluer stellar colors

• Younger stellar pop.

• Cold ISM + Hot ISM

• Lower metal 
abundances

Ellipitical Spiral
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cD Galaxy – Supergiant Elliptical

Masses ~ 1013 – 1014 Msun (MW ~ 1012)

Spiral Galaxies

• Bulge to Disk ratio decreases

• Spiral arm pitch angle opens up

• Star forming knots more prevalent
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Grand Design

FlocculentMasses ~ 109 - 1012 Msun

Over factor of 1000 in luminosity

Irregular Galaxies
Dwarf Spheroidal

Dwarf Elliptical

Masses ~ 107 Msun

Masses ~ 108 - 1010 Msun


