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1. StructureFormation Scenario

Current paradigm of structure formationLambda Cold Dark Matter (LCDM)

¢ Background geometry and Initial conditionsuccessfully constrained by linear
theory & largescale astrophysical observations:

w CMB, largescale clustering of galaxieand SNladistance measurements
¢ BT ®: 2presedtR IS @nirgy density i Dark Energy leading to an
accelerated cosmic expansién suppressingtructuregrowth in later epochs
C 4y pr  2YF (PRSI |af is atryfpbI8dSoihi & the majority of which
beingnon-relativistic (small FS lengtigpllisionles®n astrophysical scales
¢ Studynonlinearhierarchicalstructureformation due togravitational
mstablllty using Nbody simulations + perturbation theory (O < Zis~ 1100)

Ui Buhet cluster -

Cosmic seeds in  N-body TN TR
CMB (WMAP) simulation S TS i 0



Simulated Cluster Formation (LCDM)
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Credit: Volker Springel (Data Visualization)



Predicted properties of CDM halos

w CDM mass profile§dr) are nearlyuniversal

¢ Shapes approximately independent of halo masglgsimilar)
¢ Normalization the more massive a halo, the LESS concentrated it is.
¢ Origin of the universal profile?

w CDM halos areuspy Wr) ~r P(D-<1)atA O

¢ Progressively steepening with radius
¢ Annihilation signal?

w CDM halos arelumpy

¢ Abundant substructure (~20% mass)
¢ Overabundance of galactic satellites in LCDM?

w CDM halos aré&iaxial

¢ Preference foprolate configuration
¢ Asphericityincreasing toward the center



