Zaklady kosmologie

- homogenni a izotropni vesmir:
Robertson-Walkerova metrika

ds* = ¢ dt* — a’(t) [dy® + r* (d6* + sin’0 do?)]

r, 0, @ — comoving coordinates
dy = dr / (1-kr?)"?

a(t) — scale factor
k > 0: uzavireny vesmir  (,,sféricky*)
k < 0: otevieny vesmir (,,hyperbolicky*)

k=0: (s, plochy*)

- dynamika vesmiru:

 Einsteinovy rovnice + R-W metrika =»
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H a_ a Hubbleova konstanta
A

kosmologicka konstanta

 zachovani energie =

(p +p) dV/dt + V dp/dt =0 >
3(p+p) *—, +dp/dt=0 >
3(1+p/p) da/a+ dp/p=0

perit = 3H? / (87 G) kriticka hustota
QM = pM/pcrit QR = pR/pcrit

QA = pA/pcrit = A/(3H2)
=2 1+k/(a®H?) =Qu+ Qr + Qs = Qo
- soucasna meéreni:

H, =71 = 2 km/s/Mpc
QM,()’” 0.27, QA,()"' 0.73 9 k — O



Stavova rovnice:

- zareni (relativistické castice):
P =p/3 > p=po (ar/a)*

- nerelativisticka hmota:
P <<p=>p=p(asa)

- obdobi inflace nebo kosmologicka konstanta:

p=—p =2 p = konst.

= pro k=0:

éra zareni: a ~ t'?

éra latky: a ~ t*” (Einstein-de Sitteriv vesmir)

inflace/kosm.konst: a ~ exp[(A /3)"*t], (A>0)
(de Sittertv vesmir)



