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Outline as Questions
• What do we see when we look at the sky? 

• How do we see the sky? 

• What questions does this process raise? 

• What techniques do we use to try and answer 
these questions? 

• What areas of physics do we need to draw on?
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What we see
• Our solar system: a star, planets, moons 

• Stars 

• Exoplanets 

• Dying stars (supernovae) 

• Stellar remnants (white dwarfs, neutron stars, black 
holes)  

• Galaxies 

• Galaxy clusters 

• Gamma Ray Bursts . . . ???
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Spacetime is Curved



Gravitational Waves











Characteristic spectra of different AGN types. Credit: W. C. Keel
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Distance Measurements
• Light year: distance of earth to sun, 1 lyr = 9.46 x 

1015 m 

• Parsecs: 1 pc = 3.08 x 1016 m 

• Megaparsecs: 1 Mpc = 106 pc



Distance Measurements



Cosmic Distances
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Square Kilometer Array



Radio Interferometers





STROBE-X: X-ray Timing & Spectroscopy 
on Dynamical Timescales from 

Microseconds to Years 



Areas of Physics Required
• Astronomy is a lot of statistical mechanics 

• Relativity 

• Radiative processes 

• Quantum and classical mechanics 

• Nuclear physics 

• Electrical and mechanical engineering 

• Particle physics 

• Planetary science/geophysics/geology



Next Talk: 

The Expanding Universe


