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Outline

The following spatial topologies are studied:

— flat (I.?3:RxRxR, K =0); P,ﬂobﬂ
— spherical (S, K = +1); \¥ oS
— hyperbolic (H3, K =-1); Y?ﬁy")

—toroidal (“lattice” Universe, TxTx T, K =0);

—mi X R X =0); GEV
ey,

The nonrelativistic gravitational potential i1s defined
by positions of galaxies, but not by their velocities!



Preface
mechanical approach / discrete cosmology

The late Universe inside the cell of uniformity
(less than 150 Mpc) is described by the slightly
perturbed “ ACDM” model:

— the metrics ds? = az{(1+ 2d)dn? —(1- 2CD)yaﬁdx”dxﬂ}

— the gravitational potential &(7,r) = f(r)
c a(7)

Ap+3K ¢ = 41Gy (0 - D) G = =2
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. Flat (R3=RxRXR, K=0) type
Ag =476\ (P - P)

The role of the term -p: the gravitational

(Neumann-Seeliger) paradox Is absent but
spatial distribution of iInhomogeneities...
IS not arbitrary!

A sphere of local gravity
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An example of the large-scale structure with
5 gravitationally unbound inhomogeneities:

an ideal cosmological medium

°
a vacuum sphere
21, 8My of local gravity
®
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®
“A smooth ocean”

o, Mg of dark matter?
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The nonzero spatial curvature case
di* = yzdx7dx” = dy* +Z%(x)dQ3

(siny, x0O[0,71], K=+1
K#0 2(x)=1 X, xU[0+), K=0
sinhy, xU[0,+x), K=-1

The Helmholtz equation:
A7G\ P
3K

Spatial distribution of iInhomogeneities
IS absolutely arbitrary!

Ag+3Kg =476\ p

p=¢+




One gravitating mass In 1 d
the origin of coordinates: z2(x) dx

[Zz(x)g—j{”j+3i<¢= 0

Il. Spherical (S}, K=+1) type
(“closed” Universe)

2(x)=siny
Q= 2C1COS)(—GNmO(_i_ZSian - _Gym,
S|n)( xX-0 X
) Y e
divergent at the Newtonian
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I1l. Hyperbolic (H3, K=-1) type
(“open” Universe)
2(x) =sinh

No gravitational ~
paradox! snhy x-+

The average gravitational potential
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. $=0 The average
gravitational potential
IS zero, as It should be!
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V. Toroidal (TxTxT, K=0) type

(“lattice™ Universe, periodical distribution)
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Unfortunately, this gravitational potential
IS divergent outside the matter sources.
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