
WHERE DO GALAXIES COME FROM?

…a story of astronomical discovery



WHAT IS A GALAXY?



Hubble 1936

de Vaucouleurs 1977

Cappellari 
et al. 2011





HOW

How can we begin to understand all this complexity 
from our fixed viewpoint here on Earth?



• Stars 

• Gas  

• Dust 

• Dark Matter

?
HOW DO YOU BUILD A GALAXY?





Eagle Nebula



W44 supernova remnant and stellar birth clouds

W3 Perseus Arm

Star-forming region with cold filaments

Birth clouds in Rosette Nebula

W48 star forming clouds





M31



Large Magellanic Cloud



Dense clouds in galactic plane

Starfield in same region





HOW TO LOOK BACK IN TIME?

Light travel time = 
distance x speed  

• constant speed 
c=300,000km/s 

• distance = redshift 

© IOP: Baugh 2006, RPP, 69,3101



EXPLORING THE EARLY 
UNIVERSE





SO WHEN DID ALL THE 
GALAXIES FORM?

• Most of the star formation occurred between 7-11 billion 
years ago (the universe is 13.8 bn years old)
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© EDP Sciences: Cucciati et al. Astronomy & Astrophysics (2012) 39A,31



WHERE TO GO FROM HERE?

© Annual Reviews Astron. & Astrophys. 
Madua & Dickinson (2014) 52, 415

© Annual Reviews Astron. & Astrophys. 
Lutz (2014) 52, 373
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Credit: Illustris Collaboration
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IMAGE CREDITS
• NASA http://www.nasa.gov/mission_pages/herschel/index.html 

• ESA http://oshi.esa.int/ 

• Chromoscope http://www.chromoscope.net/ 

• Subaru image gallery http://www.naoj.org/Gallery/index.html 

• STSci/NASA http://hubblesite.org/gallery/album/ 

• Aladin Sky Atlas http://aladin.u-strasbg.fr/ 

• Joint Astronomy Centre Hawaii http://outreach.jach.hawaii.edu/SCUBA2/scuba2-images.html

THANKS FOR LISTENING!
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