This article was downloaded by:[Bochkarev, N.]

On: 11 December 2007

Access Details: [subscription number 746126554]

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

,-'1:5'1'.’\’[:.]_, OMICALand Astronomical & AstrOphysicaI
ASTROPHYSICAL

T RANSACTIONS

Transactions
The Journal of the Eurasian Astronomical
Society

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453505
On de sitter deflationary cosmology from the

spin-torsion primordial fluctuations and cobe data
L. C. Garcia De Andrade 2
8 Departamento de Fisica Teorica, Instituto de Fisica UERJ, Rio de Janeiro

Online Publication Date: 01 December 2001

To cite this Article: De Andrade, L. C. Garcia (2001) 'On de sitter deflationary
cosmology from the spin-torsion primordial fluctuations and cobe data’, Astronomical
& Astrophysical Transactions, 20:4, 677 - 680

To link to this article: DOI: 10.1080/10556790108221140

URL: http://dx.doi.org/10.1080/10556790108221140

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713453505
http://dx.doi.org/10.1080/10556790108221140
http://www.informaworld.com/terms-and-conditions-of-access.pdf

N1 A+ 1C1E 11 NAanArmbhAr 2NN7

MM Anhl

NaAannmlAaaAdAA Dues

Astronomical and Astrophysicel Transactions, 2001, (©2001 OPA (Overseas Publishers Association) N.V.

Vol. 20, pp. 677-680 Published by license under
Reprints available directly from the publigher the Gordon and Breach Science Publishers imprint,
Photocopying permitted by license only a member of the Taylor & Francis Group.

ON DE SITTER DEFLATIONARY COSMOLOGY
FROM THE SPIN-TORSION PRIMORDIAL
FLUCTUATIONS AND COBE DATA
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Fluctuations on de Sitter metric solution of Einstein-Cartan field equations are obtained in terms of the matter
and spin-torsion density fluctuations. A proof for the gravitational instability of the de Sitter metric in spaces
with torsion from COBE data is obtained. In fact Einstein-de Sitter solution is shown to be unstable even in the
absence of torsion.

KEY WORDS Primordial density fluctuations, torsion, de Sitter cosmology

Recently D. Palle (1999) computed the primordial matter density fluctuations from
COBE satellite data. More recently I have extended Palle’s work to include the
dilaton fields (L. C. Garcia de Andrade (in press)). Also more recently I have
considered a mixed inflation model with spin-driven inflation and inflaton fields
(L. C. Garcia de Andrade (Los Alamos archives)) where the spin-torsion density
has been obtained from the COBE data on temperature fluctuations. However in
these last attempts no consideration was given to the spinning fluid and torsion
was considered as just coming from the density of inflaton fields which of course
could be considered as massless neutrinos. Earlier Maroto and Shapiro (1997) have
discussed the de Sitter metric fluctuations and showed that in the case with dilatons
and torsion the higher-order gravity the stability of de Sitter solutions depends on
the parametrization and dimension, but that for the given dimension one can always
choose parametrization in such a way that the solutions are unstable. In this letter
we show that starting from the Einstein—Cartan equations as given in Gasperini for
a four-dimension space-time with spin-torsion density, the de Sitter solutions are
also unstable for large values of time. Of course one should recall that Maroto-
Shapiro solutions do not possess spin but are based on a string type higher order
gravity where torsion enters as in Ramond action. Let us start from the Gasperini
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(1998) form of the Einstein—Cartan equations for the spin-torsion density

H? = —8-%€(p - 27Go?) (1)
and
H+H= —?(p+ 3p — 87Ga?), 2)

where a/a = H(t), where H(t) is the Hubble parameter. Following the linear
perturbation method in cosmological models as described in Peebles (1993) we have

H(t,r) = H)[1 + a(r, t)], (3)

where o = §H/H is the de Sitter metric density fluctuations where the Friedmann
metric reads

ds® = dt*> — a®(dz® + dy® + d2%). (4)
Also the matter density is given by
p(r,t) = p(t)[1 + B(r, )] (8)
and
o(r,t) = a(t)[1 +(r, 1)), (6)

where 8 = dp/p is the matter density fluctuation which is approximately 105
as given by COBE data and +(r,t}) = do /o, where ¢ is the spin-torsion density.
Substitution of these equations into the Gasperini-Einstein—Cartan equations above
in the simple case where the pressure p vanishes (dust) we obtain

. H 8rG
a=+ —3—}7[pﬂ 167GaA). (7
This last equation can be integrated to
a=1+1nH+s1rG[/’—’%9’f—161rG/-"—';{dl]. @)

When the variation of mass density and spin density are small with respect to
time they can be taken as approximately constant and we are able to perform the
integration for de Sitter metric (H = Hp = constant) as

a=1+InHy+ §fgt[poﬂ - 167Gogn] 9)
3H,

which shows clearly that the de Sitter solution to Einstein—Cartan equations is
unstable and can be computed in terms of the matter and spin-torsion densities.
Let us now compute the spin-torsion fluctuation from expressions (1) and (2). In
the case of a pressureless de Sitter phase of the universe (p = 0) one may equate
equations (1) and (2) to obtain

=20, (10)
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By considering now a radius where the spin and matter density are distinct from
one another and since the model is homogeneous and isotropic we may write

o =TC0m) (1)

and performing the matter density fluctuations with these equations one obtains

oo _ o' - g? _ (o' =0)(¢' +0) (12)

p o? o2

For spin densities closer to one another a simple expression for the spin-torsion
density fluctuations may be obtained as

— =2—. (13)

Thus from the COBE data it is possible to obtain a numerical estimate for the
spin-torsion fluctuation as

‘%" =1075. (14)

Indeed the general result for o' 3> ¢ is given by

do o
— =10"%— 1
o ol (15)
and since ¢ /o' < 1 one may infer that the spin-torsion density fluctuation is much
weaker than the matter density fluctuation. The results presented here may moti-
vate some experimental cosmologists to imagine experiments to measure spin-torsion
densities in the Universe such as done for COBE. One may also note that rewritting
expression (2) as

s . 2

a & 4nG

- <0} =— - —=—(p~87Go?). 16

(3<0)=% - F-sm6m) (16)

Therefore in the deflationary case one notes that p > 87Go? and therefore spin-
torsion density fluctuations allows a deflationary phase. Oscillatory Bianchi IX type

Einstein—Cartan cosmological models are also possible and have been recently put
forward in the literature (Garsia de Andrade, 2000).
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