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Practical Matters
Lectures:                monday         09:00-11:00                         ZG161

tuesday        13:00-15:00                         ZG161
friday            11:00-13:00                          Energy Academy 194

Lectures:               Rien van de Weygaert  
rm. 186;     tel. 050-3634086; 

weygaert@astro.rug.nl

Website:                www.astro.rug.nl/~weygaert/cosmicweb2017.html

mailto:weygaert@astro.rug.nl




Exam

1. Presentation/Lecture                                           100%      

+  accompanying report (10-15 pages) 

Special Topic



Topics/Agenda
• Review/overview   Cosmic Web

• Simulations of cosmic structure formation
- cosmic web characteristics & evolution 

• Dynamics:
- Basic Gravitational Instability theory
- Lagrangian perturbation theory 
- Zeldovich theory
- Adhesion approximation

• Galaxy Surveys
- cosmic web detection methods
- reconstruction methods:      + constrained random fields

+ Bayesian inference methods

• Phase-Space Dynamics
- phase space dynamics
- singularities & caustic skeleton

• Cosmic Web probes
- Galaxy surveys
- Cosmic Flows & Anisotropic Inflow 
- Gaseous Cosmic Web: Lyα forest
- Gaseous Cosmic Web: Sunyaev-Zeldovich
- Dark Matter Web:  Gravitational Lensing



Topics/Agenda
• Cosmic Web Analysis

- cosmic web classification & detection methods
- reconstruction methods:      + constrained random fields

+ Bayesian inference methods

• Voids and the Void Evolution

• Hierarchical Structure Formation
- excursion set theory
- cosmic web theory
- hierarchical void evolution 



Literature

• Clusters and the Theory of the Cosmic Web
R. van de Weygaert & J.R. Bond,   2008,  Springer
(Mexico summerschool lecture notes)

• Cosmic Web:  Observations and Morphology
R. van de Weygaert & J.R. Bond,   2008,  Springer
(Mexico summerschool lecture notes)

• The Zeldovich Universe: 
Genesis and Growth of the Cosmic Web
R. van de Weygaert, S. Shandarin, E. Saar, J. Einasto

(proceedings IAU308, 2016, Cambridge Univ. Press)

• Research papers and reviews on relevant topics 



Literature
• Cosmological Physics

J. Peacock; Cambridge Univ. Press, 1998

• Large Scale Structure of the Universe
P.J.E.  Peebles,  Princeton Univ. Press,  1981

The Classic Book, defining the field !!!!!!!!!!!!

• Precision Cosmology
B.J.T. Jones; Cambr. Univ. Press, 2017

the new classic, advanced cosmology book

• Cosmology
S. Weinberg; Oxford Univ. Press, 2008

Impressive book, covering most of relevant cosmological topics, including
structure formation, inflation theory, origin perturbations, CMB

• Galaxy Formation
M. Longair; Springer,  A&A Library, 2nd ed., 2008 

Good overview of structure and galaxy formation

• Galaxy Formation and Evolution
H.J. Mo, F. van den Bosch, S.D.M. White,  Cambridge Univ. Press,  2010

Most up to date book on cosmic structure formation



Literature
• A Pan-Chromatic View of Clusters of Galaxies and the Large-Scale Structure

M. Plionis, O. Lopez-Cruz, D. Hughes, eds., Lect. Notes in Physics 720, Springer,  2008
Very useful reviews on in particular cluster physics. 
Two chapters part of course material   (Van de Weygaert & Bond 2008a, 2008b)

• How did the First Stars and Galaxies Form
A. Loeb, Princeton Univ. Press, 2010

beautiful expose on the first stages of structure and galaxy formation

• the  Cosmic Microwave Bacgkround
R. Durrer, Cambridge Univ. Press, 2008

best textbook on the physics of the CMB

• Introduction to Cosmology
B. Ryden, Addison-Wesley, 2003

Cambridge Univ. Press, 2016  (2nd ed.)
good reference book on basic cosmology

• Bayesian Large-scale Structure Inference 
and Cosmic Web Analysis
F. Leclercq, PhD thesis, IAP, 2015

one of the very best and impressive PhD theses in cosmology in the last decade, 
very clear and transparent discussion and explanations of Bayesian inference techniques
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