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Why Do We Need Distances?

Planets — Atmosphere, Life
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Stars — Temperature, Size, Age
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Galaxies —Mass, Dark Matter, Age
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The Universe — Matter & Energy, Size, Age, Birth and Death
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Hubble's Great Question — The Nebula Zoo



Let's Shrink Our Solar System
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Space Is Big!
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Our Universe
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Choose Your Distance Measurement!

i
Non - Stellar Methods —
Poplstars  p—— -
Pop 2 stars +
S
LLl
S
Pop 2 stars o
< 1 Lowmass stars %
O
c
S
. 2
Geometric Methods EE—— k%)
[
Pop L stars
Active star formation
High mass stars iy
Credit: Richard de Grijs




The Cosmic Distance Ladder
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Further Up the Ladder

Cepheids
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Cepheld Stars su=ze
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Distances from Cepheid Stars
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Still Climbing Up the Ladder
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Standard Candles and Rulers  #max. #wer



Supernova e



Supernova &#e

Start: 26 October 2012
End: 16 January 2013
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Measuring the Universe with Supernova
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Measuring the Universe with Supernova
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Baryonic Acoustic Oscillations
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Dark Energy Survey (DES)
& OzDES
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Suzuki et al. 2011
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©The Dark Energy Survey Collaboration
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525 M B (2012—2016)
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100N B (2013—2017)
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