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Important Information

Instructor: Prof. Frank van den Bosch (Office: 52HH#320)
frank.vandenbosch@yale.edu

Course Website: http:/campuspress.yale.edu/astro610/

Lecture Hours: Mon-Wed 9.00-10.15am [KT 221] ¥4 -

Textbook: Galaxy Formation & Evolution

Galaxy Formation
and Evolution

Houjon Mo, Frank van den Bosch
; and Simon White
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ASTR 610:Theory of Galaxy Formation © Frank van den Bosch,Yale University


https://campuspress.yale.edu/astro610/
http://www.astro.yale.edu/vdbosch/book.html
mailto:vdbosch@physics.utah.edu

The Course

1= 24 lectures (see preliminary schedule)
2 classes with student presentations (week 14)

o |

graduate student in physics or astronomy
familiarity with astronomy nomenclature (magn, Mpc, Ho)
basic knowledge of extra-galactic astronomy

(read chapter 2 of MBW)

to teach you the physics related to galaxy formation
to teach you basic concepts & relevant nomenclature
to prepare you for research in extra-galactic astrophysics

Ly |

participate actively in class (ask questions)

hand in problem sets on time

term paper (+8-10 pages on topic of current interest)
presentation in class (=online) on term paper

oral exam (1 hour, during exam period)
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Additional Recommended Textbooks

Good additional source of information.
Somewhat less advanced than MBW.

Does not cover the gastrophysical processes
of galaxy formation (cooling, star formation
feedback) in any detail.

Eém @ Springer

Urheberrechtlich geschiitztes Material

WWILEY

COSMOLOGY

The Origin and Evolution
of Cosmic Structure

i )
’ Second Edition

Peter Coles ‘I Francesco Lucchin

Copyrighted Material
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Additional Recommended Textbooks

Detailed coverage of structure formation

in the linear regime with superb treatment of
relativistic perturbation theory.

Nice chapter on likelihood analysis.

Does not cover non-linear collapse, or
galaxy formation.

James Binney and ScottTremaine

GALACTIC
DYNAMICS

Second Edition

PRINCETON SERIES IN ASTROPHYSICS
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Additional Recommended Textbooks

Introduction to
GALAXY FORMATION
AND EVOLUTION

From Prir Gas to Presen

Fairly new...an undergraduate companion to MBW.
Excellent additional source of information,
and very much up to date.

Andrea Cimatti, Filippo Fraternali
and Carlo Nipoti

g _Abnha'm Loeb a'nd Steven R. Furianetto

THEFIRST
* GALAXIES IN THE
~ -UNIVERSE
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Additional Recommended Textbooks

Excellent, brand new book on cosmology with
detailed treatment of structure formation and
large scale structure (including data analysis
techniques)

 COSMOLOGY

FROM THEORY TO PRACTICE
DRAGAN HUT ERER
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Preliminary Schedule

Date

Topic

MBW

Wed 01/17

Introduction; A Broad Brush Overview of Galaxy Formation

chapter 1

Fri 01/19

Cosmology (Riemannian geometry, FRW metric, cosmological distances)

§3.1

Mon 01/22

Relativistic Cosmology (GR, Friedmann eqs)

§3.2

Wed 01/24

Newtonian Perturbation Theory: linearized fluid equations

§4.1

Mon 01/29

Newtonian Perturbation Theory: baryonic perturbations

§4.1

Wed 01/31

Newtonian Perturbation Theory: dark matter

§4.1

Mon 02/05

Transfer Function and the Cosmic Microwave Background

§4.3 - §6.7

Wed 02/07

Non-linear collapse and Relaxation

chapter 5

Mon 02/12

Press-Schechter Theory, Excursion Set Formalism and Halo Mass Function

§7.2

Wed 02/14

Merger Trees and Halo Bias

§6.1-§6.2 - §6.5

Mon 02/19

Structure of Dark Matter Halos

§7.3-§7.4

Wed 02/21

Large Scale Structure

§6.1-§6.2 - §6.5

Mon 02/26

Halo Model and Halo Occupation Statistics

§7.6 - §15.6

Wed 02/28

Galaxy Interactions & Transformations

chapter 12

Mon 03/04

Cooling Processes & Photo-lonization Heating

§8.1-§8.3-§8.4

Wed 03/06
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Mon 03/11

Preliminary Schedule

NO CLASS: Spring Break

Wed 03/13

NO CLASS: Spring Break

Mon 03/18

NO CLASS: Spring Break

Wed 03/20

NO CLASS: Spring Break

Mon 03/25

Star Formation

§9.1 - §9.3 - §9.5

Wed 03/27

Supernova Feedback

§8.6 - §10.5

Mon 04/01

Wed 04/03

Structure and Formation of Disk Galaxies

Structure and Formation of Elliptical Galaxies

chapter 11

chapter 13

Mon 04/08

AGN and supermassive black holes

chapter 14

Wed 04/10

Numerical Simulations

App C

Mon 04/15

Outstanding Issues in Galaxy Formation |

Wed 04/17

Outstanding Issues in Galaxy Formation I

Mon 04/22

Student Presentations

Wed 04/24

Student Presentations

ASTR 610:Theory of Galaxy Formation

© Frank van den Bosch,Yale University




Galaxy Formation in a Nutshell
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Galaxy Formation in a Nutshell
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