
galaxy
timestar

photon

energy

Universe

electron

l
i
g
h
t

emissionmass

frequency

w
a
v
e
l
e
n
g
t
h

temperature

radio

galaxies

mean

object
different

call

c
l
u
s
t
e
r

gas

source
exampleregion

velocity

detector

around
called

center

number

signal

distance

know

m
a
g
n
e
t
i
c
 
f
i
e
l
d

p
a
r
t
i
c
l
e

d
i
s
k

view

change

line

s
p
i
r
a
l
 
a
r
m

s
p
e
c
t
r
u
m

Milky Way

h
y
d
r
o
g
e
n size

observation

l
a
m
b
d
a

sky

density

basically

depend

s
m
a
l
l

ten

us

function

part

measure

radiation

power

using

s
e
e
n

speed

picture
p
r
o
p
o
r
t
i
o
n
a
l

cloud

course

c
o
r
r
e
s
p
o
n
d

produce

point

unit

o
p
t
i
c
a
l

start

spiral galaxy

important

Sun

something

atom f
a
c
t

image

redshift

expression

s
p
i
r
a
l
 
g
a
l
a
x
i
e
s

nu

used

larger

direction

high

kind

p
e
r
c
e
n
t

less

noise

come

usually

roughly

work

proton

end

term

Way

telescope

made

flux

typical

increase

r
a
y

remember

pulsar

side

m
a
n
y

emitted

gigahertz

happen

square

form

typically

b
l
u
e

type

detect

map

d
i
s
t
r
i
b
u
t
i
o
n

component

t
e
n
d

b
a
r
r
e
d
 
s
p
i
r
a
l

l
a
r
g
e

either

synchrotron emission

today

emit

squared

charge

d
i
a
g
r
a
m

m
e
d
i
u
m

tell

coming

away

shape

another

material

level

field

frequencies

wave

measurement

CMB

red

molecule star formation

higher

show

measured

angle

defined

ionized

inside

n
'

e
x
i
s
t

blackbody

gravity
divided

d
i
f
f
e
r
e
n
c
e

b
e
c
o
m
e

light year

hydrogen atom

visible

diffuse

expressed

l
o
o
k
i
n
g

optical depth

possible

even

confined

bulge

radio emission

represent

c
o
n
s
t
a
n
t

o
r
d
e
r

HI

specific intensity

exactly

low

r
a
t
e

gonna

t
o
t
a
l

plot

luminosity

supernova remnant

s
c
a
l
e

smaller

dust
quasar

b
a
n
d

c
o
r
e

black hole

produced

w
r
i
t
t
e
n

plasma

t
h
i
n
g
s

radius

intensity

energy level

Earth

Search MOOC Video

1

https://cede-webapps.epfl.ch/video-sequence-search/?csv=en_radio_astro_1
https://mediaspace.epfl.ch/media/0_y0fh7cnl
https://mediaspace.epfl.ch/media/0_y0fh7cnl


The Sun our closest star is just one of the 200 billion stars that make up
our galaxy the Milky Way. A galaxy is a system of stars, gas and
interstellar dust that are all bound together by gravity. The Milky Way is
a spiral galaxy and behind me is an artist's impression of what our
galaxy would look like if we were able to view it from afar. Our Sun is
located in one of the spiral arms about 25,000 light-years from the
center of the galaxy.
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The stars in a spiral galaxy are confined to a flat disk like structure and
we are clearly able to see the disk of our galaxy in the night sky. In the
image behind me the disk is the region of bright stars and darker patches
of dust. Our galaxy is just one of the estimated hundred billion galaxies
which exist in our universe. Our closest neighbour galaxies, the small
and large Magellanic Clouds are also visible in the night sky. These
nearby galaxies are about 200,000 light years away separated from us
by vast regions of incredibly empty space. At optical wavelengths we
are primarily seeing the light directly produced by stars but as we shall
learn radio waves also have much to tell us about the gas and stars
within galaxies.

Notes

Summary

0m
 3

5s

Section 3: AGN & Galaxies 3 of 6

2

https://mediaspace.epfl.ch/media/0_y0fh7cnl?st=35


Galaxies come in a variety of types and they are classified according to
Edwin Hubble's classification scheme which is schematically drawn in
this figure. This is sometimes called the tuning fork because of these
two arms in the diagram. One of the main kinds of galaxies are elliptical
galaxies. These galaxies are roughly spherical in shape but they can be
slightly elongated in one axis giving them a kind of rugby ball type
shape. All the ellipticals are in this part of the diagram and they go from
a classification of 'E0' to 'E7' where the increasing number just
represents an increase in the ratio between the major axis and the minor
axis so that E0's are the most circle and E7's are the most elliptical or
elongated. Elliptical galaxies consist mostly of old stars so they are not
actively forming stars and they appear to have very little gas or dust
within the galaxy. The other major kind of galaxies are spiral galaxies.
So spiral galaxies have spiral arms which exists in a disk like structure
and there are two major kinds of spirals. You get ordinary spirals which
are in this part of the diagram or you get barred spirals where a barred
spiral is just a spiral galaxy which has a stellar bar so elongated bar like
shape with stars in them as well as spiral arms.
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So spiral galaxies have a stellar disk. What that means is that if you
view them from the top so face-on then you see the familiar spiral arms
of the galaxy. But if you were to view this galaxy from the side, if you
were to view it edge-on, you'd see that the spiral arms are confined in a
flat disk like region. In the center of this disk like region is a stellar
bulge so this is a region that sticks up slightly above and below the disk
with a large concentration of extra stars. Both the disk and the bulge are
embedded in a larger spherical halo of hot gas which is called the
Galactic halo. Most of the gas, dust and active star formation in this
galaxy are confined to the disk and the bulge. However, there are
clusters of all the stars that sit in the halo of the galaxy and these are
called globular clusters. The spiral galaxies are classified according to
how large their bulge is and how tightly wound these spiral arms are. So
'Sa' galaxies, for example, have larger bulges and tightly wound spiral
arms while Sc's have smaller bulges and more loosely wound spiral
arms and the same classification applies for the barred spiral galaxies.
Our galaxy, the Milky Way, is thought to be a barred spiral galaxy.
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Another kind of galaxy that exists are irregular galaxies. These are
exactly what they sound like. These are smaller galaxies which have a
slightly irregular shape that doesn't fit into the elliptical classical disk
spiral galaxy classification. These tend to be very small with masses that
are less than a quarter of the mass of the Milky Way and they tend to
have a mix of old and young stars.
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