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ABSTRACT

The metric expansion of space is the increase of the distance between two points in the universe with time. It is an intrinsic

expansion of space itself changes. We propose this new model in which space is constant and time contracts.

Introduction

Today we know the observable universe in many senses,
however still exist a great part of this we don't know.
Today we think universe expands. We would like obtain a
new model in which spatial part is constant while temporal
part is varying, this model describe spatial and temporal

relationships between actions occur in the universe.

First, | want to say in our universe model is static and time is
contracting, the time contraction produce cosmological
redshift™ that we can observe in Hubble’s law® . We define

these conditions:

R = cte €Y

dt # dt, @)

R is the radius of the visible universe, t and t, are different

times.

Our metric assume space is homogeny and isotropy. It also
assumes that the time component of the metric is time-
dependent. One metric with these conditions in reduced-

circumference polar coordinates has the form (3):

ds? = —c2adty’ + [ (dr/y/T- r2/KZ)” + (rd6) % + (rsin® dp)?]

Where a is dimensionless function which indicate dt,
contraction, r is the radial coordinate. K is the inverse of the
curvature of the universe elevate squared, r is the distance
between two points, P; and P,, 6 is the colatitude and ¢ is the

azimuth.
We can change our temporal coordinate according to eq(3):

dt = adt, 4)

Using this metric we create a new cosmological model.

First we find the cosmological redshift.
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To derive the redshift effect, eliminating (rde) 2 +
(rsin8deg)?, we use the geodesic equation for a light wave,
For an observer the wave at a positionr = 0 and time

t = thow, Was emitted at a time t = ty,e, in the past and a

distant position r = R. Integrating over the path we obtain:

now 0
cf ttmen adto = [ dr/y/T—r2/K? 5)

Two positions and times considered changing due to
properties of the metric. Next crest of light is emitted at the
time tugen + Athen/c it had a wavelength Ay,en, the observer

sees wave with a wavelength 2,,,, to arrive at a time t,q,, +

)\HOW/C:

Cftnow+ 7\now/c (tho — flf dr/ /1 _ rZ/KZ (6)

tthen+ Athen/C

Using (5) and (6) we find:

J- thowt Anow/c (tho — f tthen + Athen/C O(dt() (7)

thow tthen

For very small variations in time the scale factor is essentially
a constant (a = a o, today and a = a e, previously) therefore

using redshift definition we find:

X then A now

=% — 14z 8
QX now }\then ( )

Where z is the redshift. In a universe where time is
contracting, the scale factor is decreasing as time passes, thus,

z is positive and distant galaxies appear redshifted.

Suppose a galaxy is at distance D, v, is "recession velocity" of

the galaxy. If we use equation (8) we find (9):

X then

(o4 (o4
- 1) ~C(t then — t now) (0( then) ~—D (ﬁ)

Vp =CZ = c(
then ® then

anow

Where & y,en < 0according to measurements, therefore due to
a value is localized between zero and one, the time
contraction is accelerating. If we compare this expression to

Hubble law we find (10):

Vr ® then
D ® then ( then)
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We look for field equation of static universe of GTR®,

include cosmological constant A:

G+A=T (11)

G is Einstein tensor

T is is energy — impulse tensor

Rg 8mGT,
Ry — % —Agyy = = ad (12)

Use notation of point above a variable to denote derivate

respect time, we can obtain partial derivatives of metric®:

First we need to calculate the Christoffel symbols of
metric (3).

1 _ 08mi 08mj  08j

Il _ ~,lm
hi = 28 ( ox) ox! axm) (13)

ji

Components which are different from zero are:

If = a2 (ad) = ata (14)
L= ___ (15)
TTOK2(1 —r2/K2)

Ife = —r(1 —r?/K?) (16)

o = —r(sin8)(1 — K?r?) a7

Tor =T =Tgr= Tty =171 (18)

F(gq, = — sinBcos O (19)

Tgo = T, = cot® (20)

Once the Christoffel symbols have been calculated, we
can calculate the Riemann tensor.

ony  ary
lkj,i = Ei]_ Kll + Fl?]:lrrl‘rxi - F]?ilrrlnj (21)
These components are enough to calculate

the Ricci tensor (Ry;).

Temporal component of Ricci tensor (k = j = t):

) VR
Ry =Rl = Frolie 6_xt1 + T — TP The (22)

If we substituting Christoffel symbols in equation (22) we
find:

ary  org

— pt —
Ry _Rtt,t_ﬁ Tt

+ [ETE —TEME =0 (23)

The only components of the Ricci tensor that are

different from zero are:

Component r:

Rir =Rimg = 2\ (24)
K2 (1-4z)
Component 0:
2r?
Rgg = Rgme = Xz (25)
Component ¢:
m 21‘2 ; 2
Ryo = RGme = F(sm 0) (26)



We can observe that the Ricci tensor is:

R= gikRik = g"Ry + geeR99+ geeR(p(p 27)
ik 6
R=g"Rix =17 (28)

Now we use a postulate proposed by Weyl, average behavior

of galaxies is a perfect fluid, we can take the energy-impulse

tensor as:
p 0 0 0
_10 =P 0 0
Tw=lo o0 —p o0 (29)
0 O 0 -P
Therefore we start with the temporal part:
1
_ERgtt — Mgy = 8mGpgy (30)
In conclusion field equation is:
3
— — A =8nGp (31)

K2

Now we can study the spatial part. For each spatial

component we reach the same equation(32):
2 1
~8ii 7z ~ 5 R&ii —Agii = 8nG(—P)g;;

Or

1
i A = —81GP
If we use (31) and (32) we find (33):

A = 4nG(p + 3P)

We can see, fields equations does not depend on a, because

of a does not relate space dimension with time dimension.

We define curvature k :
k=— (34)

Another way, using considerations of dimensional

consistency in equations equation (31), (33) and (34) we

obtain:
8nGp  Ac?
2
ke 3 3 (35)
And

Ac? = 4nG +£ 36
¢? = 4n6 (p+ (36)



Conclusions

We can observe some conclusions. On the one hand, we have
built a new universe model, in this universe model time
change at every instant and this variation explains the
cosmological redshift, on the other hand we have obtained

equations to this model that represent a static universe.
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