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GALAXIES IN THE 

UNIVERSE 

 
 GALAXIES are sprawling systems of dust, gas, , dark matter 

and anywhere from a million to trillion that are held together 
by gravity 

 The largest galaxies contain more than a trillion stars. Smaller 
galaxies may have only a few million. 

 Scientist estimate the number of stars from the size and 
brightness of the galaxy 

  

 

Types of galaxies 

 
 Before the 20th century, we didn't know that galaxies 

other than the Milky Way existed 

 Earlier astronomers had classified them as “nebulae,” 
since they looked like fuzzy clouds. But in the 1920s, 
astronomer Edwin Hubble showed that the Andromeda 
“nebula” was a galaxy in its own right 

 Since it is so far from us, it takes light from Andromeda 
more than 2.5 million years to bridge the gap. Despite the 
immense distance, Andromeda is the closest large galaxy 
to our Milky Way, and it's bright enough in the night sky 
that it's visible to the naked eye in the Northern 
Hemisphere. 

 In 1936, Hubble debuted a way to classify galaxies, 
grouping them into three main types 

1. SPIRAL GALAXIES 

2. ELEEPTICAL GALAXIES 

3. IRREGULAR GALAXIES 
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1. Spiral galaxies 

 
 Most spiral galaxies consist of a flat, rotating disk containing stars, 

gas, dust, and a central concentration of stars known as the bulge. 
These are often surrounded by a much fainter halo of stars, many 
of which reside in globular clusters. 

 Spiral galaxies are named by their spiral structures that extend 
from the center into the galactic disk. 

 Spiral arms are brighter than the central bulge. We can see 
formation of new young, bright and hot stars in the spiral arms. 

 Roughly 2/3 of all spirals are observed to have an additional 
component in the form of a bar-like structure, extending from the 
central bulge, at the ends of which the spiral arms begin 

 The proportion of barred spirals relative to their barless cousins 
has likely changed over the history of the Universe. 
8 billion years ago: 10%  
2.5 billon years ago :25%  

          Present: 66% 
     

 
 

I. BARRED  SPIRAL  GALAXIES 
 

 A barred spiral galaxy is a spiral galaxy with a central bar-shaped 
structure composed of stars. 

 Bars generally affect both the motions of stars and interstellar 
gases within spiral galaxies and can affect spiral arms as well. 
The Milky Way Galaxy, where the Solar System is located, is 
classified as a barred spiral galaxy.  

BAR GALAXIES 

https://en.wikipedia.org/wiki/Galactic_halo
https://en.wikipedia.org/wiki/Globular_cluster
https://en.wikipedia.org/wiki/Unbarred_spiral_galaxy
https://en.wikipedia.org/wiki/Universe
https://en.wikipedia.org/wiki/Milky_Way_Galaxy
https://en.wikipedia.org/wiki/Solar_System
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 Edwin Hubble classified spiral galaxies of this type as "SB" (spiral, 
barred) in his Hubble sequence and arranged them into sub-
categories based on how open the arms of the spiral are. 

 SBa types feature tightly bound arms,  
while SBc types are at the other extreme and have 
loosely bound arms.  
SBb-type galaxies lie in between the two.  
SB0 is a barred lenticular galaxy  
 A new type, SBm, was subsequently created to describe 
somewhat irregular barred spirals, such as 
the Megallenic cloud which were once classified as 
irregular galaxies, but have since been found to contain 
barred spiral structures.  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

MILKY WAY GALAXY 

                  

 

https://en.wikipedia.org/wiki/Edwin_Hubble
https://en.wikipedia.org/wiki/Hubble_sequence
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EXA:          IMAGE TYPE 
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II. UNBARRED SPIRAL GALAXY 

 

 An unbarred spiral galaxy is a type of spiral galaxy without a 
central bar it is designated with an SA in the galaxy morphological 
classification scheme. 

 

 
 

https://en.wikipedia.org/wiki/Spiral_galaxy
https://en.wikipedia.org/wiki/Galaxy_morphological_classification
https://en.wikipedia.org/wiki/Galaxy_morphological_classification
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2. ELLiPTICAL GALAXIES 

 

 

 Elliptical galaxies are smooth and elliptical in appearance. 
  There are four distinguishing characteristics of the ellipticals:  

(a) they have much more random star motion than 
orderly rotational motion (star orbits are aligned in a 
wide range of angles and have a wide range of 
eccentricities) 
 (b) they have very little dust and gas left between the 
stars 
(c)this means that they have no new star formation 
occurring now and no hot, bright, massive stars in them 
(those stars are too short-lived 
(d) they have no spiral structure. 

 Elliptical galaxies are sub-classified according to how flat they are.  

 The number next to the ``E'' in the tuning fork diagram = 
10×(largest diameter - smallest diameter) / (largest diameter), so 
an E7 galaxy is flatter than an E0 galaxy.  

 The flattened shape is not due to rotational flattening but to how 
the orbits are oriented and the distribution of the star velocities.  

 Most ellipticals are small and faint.  

 The dwarf ellipticals may be the most common type of galaxy in the 
universe. 

  Examples of elliptical galaxies are M32 (an E2 dwarf elliptical next 
to the Andromeda Galaxy) and M87 (a huge elliptical in the center 
of the Virgo cluster). 
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INTERSTELLAR MEDIUM [ ISM] 

 

In astronomy the interstellar medium (ISM) is the matter and radiation that exists in 
the space between the star system in a galaxy.  
This matter includes gas in ionic, atomic, and molecular form, as well 
as dust and cosmic rays.  
It fills interstellar space and blends smoothly into the surrounding intergalactic space. 
The energy  that occupies the same volume, in the form of electromagnetic radiation, is 
the interstellar radiation field. 

 
 

 

 Most elliptical galaxies are composed of older, low mass stars, with 
a sparse interstellar medium and minimal star formation activity, 
and they tend to be surrounded by large numbers of globular 
clusters.  

 Elliptical galaxies are believed to make up approximately 10–15% 
of galaxies in the Virgo Supercluster, and they are not the 
dominant type of galaxy in the universe overall. They are 
preferentially found close to the centers of galaxy clusters.  

 Elliptical galaxies range in size from tens of millions to over one 
hundred trillion stars.  
Originally, Edwin Hubble hypothesized that elliptical galaxies 
evolved into spiral galaxies ,  
which was later discovered to be false, 
although the accretion of gas and smaller galaxies may build a disk 
around a pre-existing ellipsoidal structure. 
Stars found inside of elliptical galaxies are on average much older 
than stars found in spiral galaxies. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://en.wikipedia.org/wiki/Matter
https://en.wikipedia.org/wiki/Outer_space
https://en.wikipedia.org/wiki/Galaxy
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Cosmic_dust
https://en.wikipedia.org/wiki/Cosmic_ray
https://en.wikipedia.org/wiki/Interstellar_space
https://en.wikipedia.org/wiki/Outer_space#Intergalactic_space
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Interstellar_medium
https://en.wikipedia.org/wiki/Star_formation
https://en.wikipedia.org/wiki/Globular_cluster
https://en.wikipedia.org/wiki/Globular_cluster
https://en.wikipedia.org/wiki/Virgo_Supercluster
https://en.wikipedia.org/wiki/Galaxy_cluster
https://en.wikipedia.org/wiki/Star
https://en.wikipedia.org/wiki/Spiral_galaxy
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3. Irregular galaxies 

 
 No spiral structure 
 Blue, many young stars 
 Patchy light distribution 
 EX: Large Megellanic Cloud 

 
 
 
 

DWARF GALAXIES 
 

o Low surface brightness  
o Less than 5000 ly across 
o Some are irregular, some are elliptical 
o Various star formation histories 

 

INTERACTING GALAXIES 
 

- Merging galaxies are found in the nearby universe and may have 
been very common in the early universe 

- This is NGC 520  
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