Theoretical Astrophysics and Cosmology

Distances in Cosmology

= Hli %) University of
) Zurich™

ETH-urich




Cosmic Distance Ladder

= succession of methods by which astronomers
determine the distance to celestial objects

galaxy clusters

(10" 1y)
nearby galaxies
(107 ly)
Milky Way
(10% ly)
nearby stars O
(107 ly)
solar system
i e Ea
white dwarf ~ >|T
Venus - S p == [
@M &' 5 e s
SN W e E
ig \."‘.".".'. ' 2 .
radar ranging Sy period §
suface lemperatire (K) ( = E
main-sequence Tully-Fisher
fitting relation
Cepheids



Parallax

Distant ‘fixed' Earth's position
stars in June
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With the Hubble telescope: Can reach up to
5000 parsec.



Hertzsprung-Russell diagram

Hertzsprung-Russell Diagram
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Main sequence fitting
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Cepheids = periodically pulsating stars
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Supernovae of Type la
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Cosmological redshift

1912: Vesto Slipher discovered the shift of spectroscopic lines in
distant galaxies.

1923: Edwin Hubble measured the distance to a cepheid outside of
the milky way.

1927: Georges Lemaitre combined the data of Slipher, Hubble and
Milton Humason and postulated the expansion of the universe in
accordance with GR.

1929: Hubble confirmed Lemaitre’s hypothesis with more data.

Def. redshift: For small redshifts: For large redshifts:
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Conclusion

With a succession of ©
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