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18 weeks
Background (1 w)

- universe geometry and matter
components (1 hr)

- Standard candle (SNIla) (0.5 hr)

- Standard ruler (BAO) (0.5 hr)

Linear perturbation (9 w)

- relativistic treatment perturbation (2 hr)
- primordial power spectrum (2 hr)

- linear growth rate (2 hr)

- galaxy 2-pt correlation function (2 hr)

- Baryon Acoustic Oscillation (BAO) (2 hr)
- Redshift Space Distortion (RSD) (2 hr)

- Weak Lensing (2 hr)

- Einstein-Boltzmann codes (2 hr)

outline

Non-linear perturbation (6 w)

- Non-linear power spectrum (2 hr)

- halo model (2 hr)

- N-body simulation algorithms (2 hr)

- Press-Schechter (PS) halo mass function (2 hr)
- Extended-PS (EPS) halo mass function (2 hr)

- halo bias & halo density profile (2 hr)
Statistical analysis (2 w)

- Monte-Carlo Markov Chain sampler (2 hr)

« CosmoMC use (2 hr)
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In lecture2, we only discuss the gravitational sector.

Now, we will study the matter sector



Gravitational potential
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sub-horizon evolution
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Radiation
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Dark Matter



(continuity eq.) 8! = —V v,

& shall response to the total density pert.
& +HS! = V2

(Euler eq.) Vp, = —HVy — VO However, in RD, 5r oscillate around 0 rapidly

the time averaged potential shall only feels DM pert.
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Baryon



Before zrec~1100, baryon (electron) is tightly coupled with photon via Compton scattering
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We shall expect they behave more like each other!
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The same mechanism for the linear bias evolution

we observe luminous objects, e.g. galaxies, not matter density per. se.

How many population in NK?
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Further reading

« Baumann lecture note/cChapter 5



