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Big Fneeze-Big Rip-Big Crunch
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Big Fneeze-Big Rip-Big Cnunch
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Podemos reescribir la ecuacion de Friedmann
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Background to a flat Universe
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EVOLUTION OF THE EXPANDING UNIVERSE
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University or Louvamn
Read before the Academy, Monday, November 20, 1933

The problem of the universe is essentially an application of the law of O 2 3

gravitation to a region of extremely low density. The mean density of
matter up to a distance of some ten millions of light years from us is of
the order of 10~ gr./cm.?; if all the atoms of the stars were equally
distributed through space there would be about one atom per cubic yard,
or the total energy would be that of an equilibrium radiation at the tem- .

perature of liquid hydrogen. The theory of relativity points out the Steven WEI n berg
possibility of a modification of the law of gravitation under such extreme
conditions. It suggests that, when we identify gravitational mass and
energy, we have to introduce a constant. Everything happens as though
the energy #n sacuo would be different from zero. In order that absolute
motion, i.e., motion relative to vacuum, may not be detected, we must
associate a pressure p = —pc? to the density of energy pc? of vacuum.
This is essentially the meaning of the cosmical constant A which corre-
sponds to a negative density of vacuum p, according to

(Los primeros tres minutos del universo)

“el peor fracaso en
la estimacicdn de un
orden de magnitud
en toda la historia
de la ciencia”
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Let us consider the motion of matter symmetrically distributed round
some fixed point 0. The classical equation of motion under the action of
the modified gravitational field is

(d_f)! o gy om0
dt (2)

where m is the mass inside the sphere of radius 7 and center 0. The
condition that the system expands, remaining similar to itself, is that h
and m have to be proportional, respectively, to #* and #*. This classical
motion is a good approximation of the relativistic equations when # is

panding universe. Proceedings of the




6000
5000 |
4000 |

3000 |

DI [uK?)

2000 |

1000 |

600 [
300 E

AD]T
(=]

-300 E
-600 :‘

b ——
- e
p—

" 460
130

| | '|[ H[+T+{'|"1+~1n‘-'++ A 0 U
T

3-60

Collaboration, P.

L 1 L PR T TR N RN TR TR SN N SR TR SUN S NN TR T S N
30 500 1000 1500 2000 2500
4

energia oscura

68,3%

materia oscura

26,8%

materia baridnica

4,9%

arXiv, 1502.

(2015). PlanWsmological parameters. arXiv preprint.


https://chrisnorth.github.io/planckapps/Simulator/
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Big Freeze-Big Rip-Big Cnunch

et donc
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Substituant dans (2), nous avons a intégrer
ou
- ( - AR (11)
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Pour a et B égaux 4 zéro, nous trouvons la solution de de Sitter ()

R = \/_f; cosh \/% (t — i) ’ 192

La solution &’ qutem ohtient en posant B =0 et R constant. Posant

T s T ir 5} ® Pl .

Lemaitre, A. G. (1931). A homogeneous Univeis enstantsmass,and increasing radius accounting for the radial velocit

of extra-galactic nebulae. Monthly Notices oTtQEIROYAIFASTIONOMICal Society, 91(5), 483-490.
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Planck best fit ACDM model.

Planck Planck+WP

Parameter Best fit 68% limits Best fit 68% limits
Bttt 0.022068  0.02207 +0.00033  0.022032  0.02205 + 0.00028
BN 0.12029  0.1196 + 0.0031 0.12038 0.1199 + 0.0027
{11 O 1.04122  1.04132+0.00068 1.04119  1.04131 +0.00063
S 0.0925 0.097 + 0.038 0.0925 0.089:3912
R oo 0.9624 0.9616 + 0.0094 0.9619 0.9603 + 0.0073
In(104,) .. ... 3.098 3.103 +0.072 3.0980 3.089:0024
B sweon s 0.6825 0.686 + 0.020 0.6817 0.685+0018
CU. 5o 0.3175 0.314 + 0.020 0.3183 0.31520016
O S s 0.8344 0.834 + 0.027 0.8347 0.829 +0.012
T S 11.35 114239 1137 1.1+ 1.1
R 67.11 674+ 14 67.04 67.3+12
L TR 2.215 223 +0.16 2215 2.196:0%)
Bl s ssania 0.14300  0.1423 + 0.0029 0.14305 0.1426 + 0.0025
Age/Gyr ...... 13.819 13.813 + 0.058 13.8242 13.817 + 0.048
T s e 1090.43  1090.37 + 0.65 1090.48 1090.43 + 0.54
1006, ........ 1.04139 104148 +0.00066 1.04136  1.04147 + 0.00062
BT AR 3402 3386 + 69 3403 3391 + 60

Collaboration, P. (2015). Planck ological parameters. arXiv preprint. arXi

1502.
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