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The Extragalactic Distance Ladder 

Note: Outdated range estimates…



The Extragalactic Distance Ladder:
Trigonometric Parallax 
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The Extragalactic Distance Ladder:
Main-Sequence Fitting 
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The Extragalactic Distance Ladder:
Cepheid Variables 
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The Extragalactic Distance Ladder:
Tully-Fisher / Faber-Jackson 



The Extragalactic Distance Ladder:
SN Type Ia
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The Extragalactic Distance Ladder:
Hubble’s Law 



The Milky Way Galaxy



The Milky Way Galaxy



The Milky Way Galaxy
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The Milky Way Galaxy



The Milky Way Stellar Disk I



The Milky Way Stellar Disk II

Messier 11 – the Wild Duck Cluster:
An open cluster in the Milky Way



The Milky Way Stellar Disk III

An OB association in the 
Large Magellanic Cloud



The Milky Way Bulge



Bulge and pseudobulge – unclear 
which type the Milky Way has

Classical bulge

Classical bulge: Resembling a small elliptical galaxy,
formed through mergers 

Pseudobulge: Disk-like properties, formed internally
(so-called ”secular evolution”). No mergers required.



Classical bulge Pseudobulge



Intermission: bulge or pseudobulge?



The Milky Way Stellar Halo I

Highly processed image,
showing the stellar halo 
(black) around the 
galaxy M63 



The Milky Way Stellar Halo II



Intermission: Which of these
is not a globular cluster?



The Milky Way Dark Halo

Dark matter halo from
the Aquarius simulation



The Milky Way Gaseous Disk

Neutral hydrogen Ionized hydrogen



The Milky Way Centre

1 m Radio observations



The Milky Way Centre

dense star cluster

Supermassive Black Hole 



Galactic Rotation



Galactic Rotation



Intermission: Which of these is most
similar to the Milky Way?



Galactic Rotation



The Local Group



Local Group “Geography”



The Local Group Inventory



The Local Group Inventory



The Large Magellanic Cloud (LMC)



The Small Magellanic Cloud (SMC)



The Magellanic Clouds

LMC SMC

Diameter 24 deg. 7 deg.

Distance 50 kpc 63 kpc

Total mass 6 109 s.m. 2  109 s.m.

Luminosity ~10% of MW ~1% of MW

HI mass 7  108 s.m. 6.5  108 s.m.

Z 0.70 solar 0.25 solar

M(HI)/M(total) 0.09 0.32



The Magellanic Stream & Bridge



The 11 “Classical” Satellites 
of the Milky Way

But dark matter theory suggests
a factor of ~ 10 more 

“The missing satellite problem”
Lots of so-called 

ultrafaint dwarfs detected
in the past decade –

still unclear if this is the solution



Ultrafaint dwarf galaxies



The Andromeda Galaxy & M33

M31 (Andromeda) M33 (Triangulum)

M32

M110



Andromeda, Milky Way, Triangulum
- The Big Spirals of the Local Group-


