Phases & detection

ASTRO 330 - GALAXIES / Fall 2010 Feedback
Uni versity of Wsconsin Madi son Panchromatic spectral energy distribution
Pr of essor Matt hew Ber shady FIR, radio and X-ray tel escopes

———————————————————————————————————————————————————=—=—==== 5. Chem cal Evol uti on

COURSE QUTLI NE Stellar fusion vs BBNS
Stellar dispersal into the | SM (feedback agai n)
I. Intro (Ch. 1, 2.4) - 5 lectures Abundances: definition and neasurenents
1. MIky Wy As Galaxy (Ch. 2) - 2 lectures @S0 absorbers
[1l. Gavity & Obits (Ch. 3) - 3 lectures Evol uti on nodels and the G dwarf problem
V. Disk-dom nated systens (Ch. 5) - 4 lectures
V. Spheroi dal -dom nated systens (Ch. 6) - 3 | @CtUreS - - oo mom oo oo oo
VI. Dwarfs (Ch.4) - 3 lectures
VII. Structure on the |largest scales (Ch. 7,8) - 3 1. MIky Wy As Galaxy (Ch. 2) - 2 lectures
VIIl. AGN & Evolution (Ch. 9) - 3
| X. Future and Sunmary 6. Stellar distribution
--------------------------------------------------------- Di stances and 3D structure
Star counts
. Intro (Ch. 1) - 5 lectures Metallicity vs age
Mal mrgui st bi as
1. CGal axy overview Sol ar nei ghbor hood
| MF
Hi story
Definitions 7. Rotation and halo
Content, types, statistical properties
Large scale structure Sol ar notion
Surveys Gal actic rotation
Clusters
2. Brief history of universe Gal actic center
Cosnol ogi cal expansion (HO, g0) e e e e o — oo
Big Bang -> inflation -> particle genesis -> BBNS
Recomnbi nation to Rei oni zati on [1l. Gavity & Obits (Ch. 3) - 3 lectures
Structure formation / gal axy formation
Contents: dark matter, dark energy (Il anbda) 8. Gal actic Dynanmics
3. Content of galaxies-1: Stellar popul ations Fundanent al s
Spherical and flattened potentials
Phot onet ry Virial theorem
Stellar classification & types Angul ar norment um
Stellar evolution: HR diagrans
The i nmportance of iron 9. Obits
Optical -NIR tel escopes
Epi cycl es
4. Content of galaxies-2: |ISM (see also Ch. 2.4) Col I'i si onl ess Bol zt man equati on

Vel ocity ellipsoid



Fundanent al pl ane

10. Kinematics Stellar kinematics of ellipticals
Mass nodelling of ellipticals
Monments & maps Central structure: cusp or core ?
Stars vs gas Bl ack hol es: spheroi dal nmass correlation
Rotati on and asynmetric drift
Mass decomnposition 17. Formation

————————————————————————————————————————————————————————— Red sequence, green valley and blue cloud
Scenarios: nergers, cannibalism
I'V. Disk-doninated Systens: Spirals (Ch. 5) - 4 |lectures Wet vs dry nergers
Bul ges in disk systens: early or |ate?
11. Basic properties
Structural properties
Classification VI. Dwarfs (Ch.4) - 3 lectures
Stellar and gaseous content
18. Dwarfs in the Local G oup
12. Spiral structure

Types
Density waves, wi nding Gas Cont ent
Star formation Stellar content
Abundances
13. Scaling relations Ki nemati cs
Apparent correl ations 19. Dwarfs in the field and clusters
Tul | y-Fi sher: mass and lum nosity ?
Measures of rotation, inclination, and |um nosity Lum nosity functions
Sour ces of dispersion Envi ronnent
Di stance indicator & cosnol ogy
Tracers of star-formation and evol ution 20. Processes
14. Rotatation curve deconposition and di sk kinematics Tidal streans
Stripping

————————————————————————————————————————————————————————— Feedback and bl ow out
Truncated star-formati on and bursts
V. Spheroi dal -dom nated systens: Bulges & Ellipticals
(Ch. B6) - 3 lectures e e e e e e e e e oo

15. Bulges vs Ellipticals VII. Structure on the |argest scales
(Ch. 7,8) - 3 lectures
Properties of spheroidals: dwarf to cD

Bul ges and pseudo- bul ges 21. Groups and Custers

Stell ar pops:

| SM and X-rays in ellipticals: hot gas, dark matter Mergers & interactions
16. Internal structure 22. Clusters

Shapes Popul ati on gradients



Mor phol ogy-density rel ati onship
I ntracl uster medi um
Hot gas
Stars
Dark matter
23. Large scale structure
Phenonenol ogy
Physics: early universe and gravity
BAO ("wi ggl es")
VIIl. AGN & Evolution (Ch. 9) - 3 lectures
24. Evol ution

SF history
AGN activity

25. \Were are the baryons?
An accounting of stars and gas in the universe
Mal mgui st bias in a cosnol ogi cal context:
k- corrections
nmor phol ogi cal k-corrections
26. The first gal axies and reionization
| X. Future and Summary - 2 | ectures

27. Future surveys & facilities

28. CQutstandi ng probl ens



