
Lecture 10 ->Park matter

· Review · evidence for DM (rotational
· Dark Matter candidates curves, measurements of total

I continued)
matter contribution (BBA, CMB ...).

· Inhomogeneous universe bullet cluster, lensing.
-> Newtonian theory for ·properties
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nao=naill =no"(Io= Weakly Interacting Massive
Particle (WIMP)
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rogy(me)e ->Primordial Black Holes
· dam cosmological pointof view
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Inhomogeneous Universe =4 =

4HGPpSNewtonian theory of perturbation
gra, potential denty ogrow I short distances and timescales) "matter

· of course U. is not homogeneous continuity equation:
an short scales

of +E(pu) =0
- sulet equation

· We know from CMB observations + t.)=-*
E -El
= Lo (at CMB tine) Itis basically Newton's 2nd law.

· General idea is thatperturbations
F =ma

grow with time

· We will use Newtonian theory F =Fpresure +Fgra=
low now: =fdr(+p.)



acceleration also two pieces
a Nextwe linearize our

=++ equations
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· Expand into background and Growth inthe state

perturbations universe. I expansion slows down
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v= -V-pottie
B) o +to + tiy =0 look for plain wave solutions:
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