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The birth of modern cosmology

The universe is expanding, and farther objects move away faster.
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Light speed: 300,000 km/s

8 minute travel time!

Sun/earth distance: 150 million km

Lesson #1:
Looking at distant objects is the 
same as “looking back in time”

Seeing the past
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Lesson #2:
Hydrogen “glows” with radio light
21 cm wavelength, or 1420 MHz frequency

Hydrogen atoms
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Light from moving objects

Lesson #3:
Light from objects moving away is 
stretched out, or redshifted



Step 1:
We choose how far back in time (distance) we want to look



Step 2:
Hydrogen is out there, and we know how fast it's moving



Step 3:
Radio light from hydrogen is stretched out (redshifted)



We can observe a specific time in 
the universe's history by tuning our 

radio to the correct wavelength
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Cosmic dawn: birth of 
first stars in the universe

100 – 400 million years 
after Big Bang



Big BangBig Bang
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To explore cosmic dawn, 
observe hydrogen radio 
light at 50 – 150 MHz



Image credit:Image credit:
http://www.abrandao.comhttp://www.abrandao.comHow do you catch a radio wave?

Everybody has an FM radio!  This is easy!
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Much quieter!

Image credit: Raul Monsalve
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Marion IslandMarion Island

















Life at the base:
Cold, wet, windy, and exhausting

April average temperature:  6°C 

Average wind speed: ~14 knots (max sustained 50 knots)

Rainfall: ~200 mm per month

Population: ~70 (takeover) / 22 (winter)







McGill Arctic McGill Arctic 
Research StationResearch Station

MontrealMontreal

ReykjavikReykjavik
Resolute Resolute 

BayBay
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Image credit: Raul Monsalve

McGill Arctic 
Research Station





Radio astronomy lets us explore uncharted territory in the universe's history

We can listen to slices of history by literally tuning our radio telescopes

Big science questions + instrument building + adventure = FUN!

Thanks for listening!Thanks for listening!
      

              @mcgillradiolab@mcgillradiolab Email: hsin.chiang@mcgill.caEmail: hsin.chiang@mcgill.ca
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