
Fall 2019: Chapter 15ASTR/PHYS 1060: The Universe

Chapter 15: Our Galaxy, the Milky Way
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Ch. 16 Reading Assignment due Wednesday! 

No office hours tomorrow for me 

EC write-ups accepted anytime
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What type of galaxy do we live in?
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Milky Way

Edge-on galaxy NGC 891
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Can’t see the forest for the trees…
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Star counts: William and Caroline Herschel (1785)
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Sun
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Globular Clusters
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Globular Clusters

!6

How can we estimate their age?
A) Average star brightness 
B) Average star color 
C) Location of the MS turnoff in an 

HR diagram 
D) Location of the Horizontal 

branch in the HR diagram

How can we estimate their distance?
A) Using variable stars (RR Lyrae 

and Cephieds) 
B) Comparing their apparent sizes 
C) Location of the MS turnoff in an 

HR diagram 
D) Location of the Horizontal 

branch in the HR diagram
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Globular clusters revealed the scale of the MW
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Variable stars like Cepheids (called RR 
Lyrae stars) were used to estimate the 

distance to globular clusters, which were 
assumed to be distributed uniformly 

around the center of the MW
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2MASS infrared all sky survey
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Definitely a disk galaxy, but the arms aren’t obvious
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Artist top-down view

like M109?

or more like NGC 4414?
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Supernovae shape and “enrich” the MW
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Supernovae (among others) accelerate cosmic rays
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Supernovae heat the MW’s gas
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Cool (neutral and molecular) gas lie in a thin plane
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MW rotation curve —> dark matter
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MW rotation curve —> dark matter
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Solar System 
rotation curve
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MW’s supermassive black hole
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MW’s supermassive black hole
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quiet now, but was active not that long ago 
(a few million years)
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Computer 
simulation of the 

formation of a 
Milky Way-like 

galaxy
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~125,000 parsecs

~30,000 parsecs

Magellanic Clouds
(not to size scale)

M110
dwarf galaxy

M15
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Small galaxies get shredded into the halo
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NGC 5907
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Small galaxies get shredded into the halo
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NGC 5907



ASTR/PHYS 1060: The Universe Fall 2019: Chapter 15 !25

Our place 
in the 
local 

universe
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But how are galaxies moving?
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Doppler Shift of Light
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€ 

λobserved − λemitted
λemitted

=
∨
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Which spectrum is moving away 
from us the fastest? 

A

B

C

D
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Almost all galaxies are moving 
away from us.
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Hubble’s Law
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We live in an expanding “balloon universe”
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