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The Standarad
Cosmological Model

FLRW metric IS:
ds? = c2dt? —a’(t)(dr® +r?{de? +sin? &y’ |



Equation of density evolution is:

do P
= —3 H |
- (o c2)
here
L 1 da
a dt
and

p = qpc’



(), Is for the present
density parameter

Our Universe is filled with different types of matter Q
parameter iIs sum of several matter contributions.

(3= (g + OB (2 %



= The Standard Cosmological Model is:

* the model of expanding Universe with flat
hypersurface which is filled by different types of
matter: small amount of relativistic matter
(photons), baryonic matter and dark matter which
also obey dust like equation of state, and dark
energy or quintessense which obeys vacuum
dominated equation of state.
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the evolution of the different
media components runs independently
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Old Universe — New Numbers
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HeckonbKko KOCMOJIOTHYECKHX MapaMETPOB
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and three Friedmannien equations are:
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One can putdensities as functions of redshift
and rewrite these equations as

3
/0 pOm( ((1):)) and /Om:/OOm(l_I_Z)3

3
P ZIOOr(—j and Py :/00r(1+ 2)3



According to WMAP the total density of our Universe IS:
Qtotalzl

and contribution of different type of matter in density is:

2,=027 and $£2=0.73

Therefore, the first Friedmannien equation Is:

aZ

il HS[QOm 1+ z)° +Q. +Qy (14 z)4]

here Q2,, is present density of the CMBR with respect to critical
density
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and the second Friedmannien

equation becomes

5 4 —% M@ (1%)° 220+ 2601+ 7)1

and we have two regimes

1/3
20 : .
1+ z> ( = A ] is desceleration stage

Om

1/3
2Q) ) .
1+2z< ) 1S acceleration stage

Om

70 ]



0<z<0.7/ acceleration expansion

0.7 <z<5x10" descellerated expansion

the matter dominated Universe

5x10* <z descellerated expansion

the radiation dominated Universe
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Equation of density evolution is:

do P
= —3 H |
- (o c2)
here
] ::1.da
a dt
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a’ |=-3nkTa’ -oT *a* =

40T °

rac S = - BHTp OIMs OTOHOB HA OJIHY YACTHILy Ta3a

T °(rpan)
n(em °)

s=1/74.0



ecit S<<l ol « }23(y_1)

ectt S>>1 to T oc%

S SIBJISIETCS IIOCTOSHHOM BEJIMYUHOMW, TTO3TOMY COOTHOIICHUE S>>1

coxpansiercs. [103ToMmy MBI TOBOPHM, UTO Y HAC PEATU3YETCA
T'OPAYAA BCEJIEHHAA .
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PEJIHKTOBOE U3/IYYEHHUE
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LInoTHOCTH OHCPI'un PCIUKTOBOI'O U3JIYUCHUS CCTh
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[Ls10THOCTB YKCa (POTOHOB PEIIMKTOBOIO M3JyUYE€HHUS €CTh
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Harnem MOMEHT BpEMEHH, KOTIa HAPYIIAETCA COCTOSTHUE
PABHOBECHSI B IEPBUYHOM IJIa3M€, KOTJIA IPH PACCESIHUN Ha
IEKTPOHAX (DOTOHBI OOMEHUBAIOTCSI SHEPTUSAMU 3HAYUTEITHHO
MeHbIIUMH, YeM KT.

Yacrora, ¢ KOTOpou 10001 (POTOH B rOPSYECH U MJIOTHOM TUIa3MeE
PaCCENBACTCS IIEKTPOHAMM €CTh:

A, =0o.NC

ne - INIOTHOCTHb HHCJIAd 3JICKTP OHOB

O, —ceueHre 1 omMcoHa

I1nmoTHOCTH OJICKTPOHOB MOZKHO PACCUUTATh M3 COOTHOIICHHWS OJWUH

SJICKTPOH Ha OAMWH HYKJIOH.
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GZK sdpdext
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The End



