Physics of Galaxies 2018

10 credits
Lecture 2: The Milky Way and Local Group

Spiral Galaxy NGC 4414




* The Extragalactic Distance Scale
* The Milky Way Galaxy

* The Local Galaxy Group
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*d (pc) =1/ p (arcsec)
* Currently applicable out to ~ 5oo pc (closest stars)
* Satellites (e.g. Gaia) — Applicable out to several kpc
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*M =m - 5log (d/10 pc)
- Star clusters and ! - Reference cluster

Galaxies § . (Absolute luminosity

* Applicable for
Milky Way and the
Magellanic Clouds
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* Period — Luminosity (Absolute Magnitude) —
Distance

* Applicable out to ~ 30 Mpc (slightly beyond the
Virgo galaxy cluster)
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*Tully-Fisher: Locv__ 4 (for disk galaxies)

*Faber-Jackson: Leco 4 (for elliptical
galaxies)

*Applicable out to ~ 100 Mpc (the Coma
galaxy cluster)




* Applicable at least out

to z=2 (= 3000 Mpc) e
* Formed in binary Absolute -17

system in which magnitude

matter from a red 15

giant falls onto a

white dwarf 12
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Discovery oF ExPAnNDING UNIVERSE

v=H_d
* Note! Not a real
velocity!

* Peculiar motions
irrelevant at high
distances

*7<<1 > V/[c~Z

* Higher-order terms
required at high
redshifts



Intermission: What are you looking at?
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Fig 1.8 'Galaxies in the Universe' Sparke/Gallagher CUP 2007




» Spiral galaxy of type Sb/Sbc or SABbc
* Contains about 200-400 billion stars

Galactic
centre

Galactic coordinates

n(R, z,S) = n(0,0, S)exp[ R/ hy(s)]expl- |7/ h,(s)]

hg: Scale length, 1 Scale height
S: Stellar type







