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Galaxies

Galaxies vs  Non-galaxies

Fuzzy objects

Spirals are common

Fuzzy things = nebulae

(sing. nebula)

Must find distancesto the nebulae.

Edwin Hubble

Cepheids in the Andromeda Nebula

What does that tell you?

Distance!

More than 2 million light years away!  

Hubble introduced the method of 

determining distances to galaxies using 

Standard Candles

Standard Candles- Bright, well defined properties

Used to determine distances

Examples -

Cepheids

RR Lyrae

Supernovae

Planetary Nebulae

Novae

OB Stars

H II regions

Globular Clusters

Galaxy size/brightness

and many more

End result ïdistances
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Galaxy Classification

Hubble Tuning Fork

Ellipticals
Spirals

Barred 

Spirals

Lenticular

Irregulars

Ellipticals

No structure, or star formation

ñEò + number based on ellipticity

0 = circle (E0)

7 = most elliptical (E7)

Very massive  - cD type

Very small  - dwarf elliptical, dwarf spheroidals
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Spirals

Two Main types

Those with bars

Those without bars 

(sober)

Spiral = S

Barred Spiral = SB

Tightness of arms/size of bulge = a,b,c,d

Possible Types: 

No bars - Sa, Sb, Sc, Sd

With bars - SBa, SBb, SBc, SBd
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Irregular Galaxy

A once normal galaxy, where something has gone 

horribly, horribly, wrongé.

Collisions, Galactic Cannibalism

Lots of star formation often
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Galaxy Masses - use Keplerôs Third Law

Galaxies masses 100ôs of billions - trillions M
¼

Problem?

Galaxies donôt appear bright ïtoo faint for the mass observed

M/L ratio - Mass to light ratio

M/L - Always large 

A large amount of unseenmaterial

Dark Matter!

Galaxy Properties

Galaxy Evolution

Galaxies evolve, but how?

Form spiral or elliptical?

Angular Momentum

Lots of Angular Momentum (fast spinner) Ÿ spirals

Little Angular Momentum (slow spinner) Ÿ ellipticals

Why?

Spinning collapse of gas cloud

Other things influencing galaxy evolution -

Collisions, Cannibalism, Bars, unknown things?
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Galaxy Clusters

Local Group - our galaxy cluster

Contains ~60 galaxies, 3 big ones, many little ones

1 Mpc (million pc) in size

A relatively poor cluster - few galaxies

Rich clusters- have hundreds, thousands of galaxies
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What keeps galaxies in clusters?

Gravity!

A lot of gravity! 

A lot of Dark Matter !

What is it?

WIMPs or MACHOs

WIMPs - Weakly Interacting Massive Particles

MACHOs - Massive Compact Halo Objects

Which is it?

We donôt know.

How much dark matter is there in the Universe?

~90% of the matter in the Universe

Superclusters

Clusters are clustered into Superclusters

Local Supercluster - our supercluster

Many superclusters out there

Are the superclusters clustered?

What would you call it?

Who cares, weôll just stop at superclustersé..

Superclusters and clusters of superclusters tell us about the 

ñstructureò of the Universe -things arenôt randomly spread out
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