A special lecture series on GGIGXY Formation
by Avishai Dekel (Chaire Internationale Blaise Pascal)
for graduate students and researchers; TAP/OP Wednesdays 17:00-19:00

Octobre 20 1. the standard cosmology
2. linear growth of fluctuations by gravitational instability
Novembre 17 3. statistics of density fluctuations: the CDM scenario
4. nonlinear growth: spherical model, filamentary structure
Decembre 8 5. numerical simulations of structure formation
6. hierarchical clustering: Press-Schechter formalism, biasing
Decembre 15 7. dark-matter halos: density profile, cusp/core problem
8. halo substructure: dynamical friction, tidal effects, HOD
Janvier 5 9. angular momentum problem: tidal torques, disk formation
10. the origin of galaxy scaling relations and their scatter
Janvier 12 11. semi-analytic modeling: cooling, star formartion, mergers
12. feedback processes: supernova, AGN and black holes
Fevrier 9 13. cold flows versus shock heating
14. origin of bi-modality in galaxies
Fevrier 16 15. dwarf galaxies and the "fundamental line"
16. dark-dark halos: effect of cosmological photoionization
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Lecture 4
Non-linear Growth of Structure

Spherical Collapse,
Virial Theorem,
Zel’dovich Approximation,
N-body Simulations



Filamentary Structure: Zel’dovich Approximation

Approximate the displacement
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Zel'dovich Approximation cont'd
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Non-dissipative Pancakes: why flat?
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spherical collapse

or mergers




N-body simulation of Halo Formation




Top-Hat Model (A=0, matter era)
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¢ Collapse to Virial Equilibrium
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Spherical Collapse
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Lecture 6
Hierarchical Clustering

Press Schechter Formalism



Press Schechter Formalism halo mass function n(M,a)
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Press Schechter Formalism cont.
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Press Schechter cont.

Better fit using ellipsoidal collapse (Sheth & Tormen 2002)

F(>M,a)=0.4(1+0.4/v**) erfc(0.85v /2'?)

lo,20,3c  22%,4.7%, 0.54%

Comparison of PS to N-body simulations
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Press-Schechter in ACODM
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Press-Schechter
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Merger Tree
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