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ABSTRACT: We present gravitational wave background (GWB) in the quasi-steady state cosmology (QSSC), by
considering the mini-creation events (MCV) being the sources of gravitational waves. We present analytical method to
evaluate the gravitational background with proper assumptions.

KEYWORDS: Quasi-Steady State Cosmology (QSSC), Mini-Creation Events (MCV), Machian theory
I. INTRODUCTION

Hoyle, Burbidge and Narlikar (1993) proposed the quasi-steady state cosmological model. Hoyle and Narlikar (1964,
1966) modified the theory by considering of matter and Machian theory of gravity. They described that creation terms

in the form of negative energy scalar field. They also introduced cosmological term A similar to A with opposite
sign. The field equations read

Rik _%gikR_l_ﬂ’gik = _8;1_46{% —f (Cick _%gikcécé]} (1)

where A be the another cosmological constant having negative sign and f as the coupling constant.
Let us consider the Robertson-Walker metric with vanishing curvature parameter k as

ds? = c2dt? —Sz(t)[dr2 +r*(de? +Sin29dq)z)] @)

where S(t) be the scale factor of the universe.
Hoyle, Burbidge and Narlikar (2000) have given comprehensive account of QSSC model in a technical monograph.

Il. GRAVITATIONAL WAVE BACKGROUND

Narlikar (2002), presented the formula that a source with red shift z having luminosity L may be described by a
spectrum F (v)dv such that

IF(V)del. (3)
0

Hence, the flux of radiation over unit normal area in the frequency band v and v+dv, reads
LF(v.177)
(V) = 2a2 ’
4rr®S; (1+2)

tn =—(n—1jQ, (5)

(4)

at all past epochs i.e. at
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where N =0,1, 2........... , and corresponding red shifts read
, S(t)
"os(t,)

t,—t, 1+nCos2zrt,/Q L ©)
p 1-7

Let us consider an observer is located at r = 0 at present epoch t,. Therefore, the radiation pulse emitted by a mini-

creation event may reach to an observer, having distance r, as

n =00 % oy "

Let us consider a thin shell of radial thickness of the form

=exp

A=(1+z, )_1 second. (8)

by giving gravitational radiation at r = 0 to the observer and lasting for one second. Hence, the volume of the shell
reads

AV, =4zr? (1+2,) " See. ©)

This is Euclidean formulation. It is expected that non-Euclidean geometry may modify the above formulation.
Therefore the number of mini-creation events which give rise to gravitational wave background read as

Av..N (10)
The flux density @, (V) dv over the range of frequencies, v, and v+dv by each mini-creation events, where

GaM?u‘v,, dv

@, (v)dv = , (11)
" arev? (1+2, )’ S
forn=0, 1,2, .....
Hence, the total flux density due to all mini-creation events reads
© 4aGM?u’v_ N
B(v)dv = mn__ dv. (12)

o oV (l+gz,)
LetusputP=200Q, Q=42 Gyr, n =0.85and

N = p{l—exp[—%ﬂ(qTMH )_1, (13)

S0 one may obtain the equation for gravitational wave flux as
12,2
B(v) = 4aGM UV, Po
ctv? qTM,

% 0.15 gooLs (1_ g%o )
1+0.85(Cosl.67)

xi exp (—D]. (14)
n=0 5
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By summing the series in the eq. (14) we get

= n
> exp(——] =5.52.
n=0 5

Let us put u=8.0c, T = 1000 sec, the eq. (14) gives

© -1
I B(v)dvL 6.8x10° (Lj ergs cm?s™
1000

Hence, the gravitational wave flux per unit frequency reads

-1

— V. T

B(v)L 6.8x10° 2| —— | ergs cm s 'Hz ™.
v~ (1000

Therefore, one may evaluate the expected energy density of gravitational waves

-2 -2
- v T

Q. (V) =1.4x10"% .

ow (V) =14 (10Hz] (10005ec]

Qqy (V)0 5x10%

For T <160sec,

111. CONCLUSION
We have presented the gravitational wave background analytically in quasi-steady state cosmological model.

REFERENCES

Bondi H., Cold., T., 1948, MNRAS, 108, 252.

Hild et al, 2011, Class. Quant. Grav., 28, 094013.

Hoyle F., 1948, MNRAS, 108, 372.

Hoyle F., Burbidge G., Narlikar, J.V., 1993, ApJ, 410, 437.

Hoyle F., Burbidge G., Narlikar J.V., 1994a, MNRAS, 267, 1007.

Hoyle F., Burbidge G., Narlikar J.V., 1994b, A&A, 289, 729.

Hoyle F., Burbidge G., Narlikar J.V., 2000, A Different Approach to Cosmology, Cambridge Univ. Press, Cambridge.
Hoyle F., Narlikar J.V., 1962, Proc. R. Soc. A 270, 334.

Hoyle F., Narlikar J.V., 1963, Proc. R. Soc. A, 273, 1.

10. Hoyle F., Narlikar J.V., 1964a, Proc. R. Soc. A, 278, 465.

11. Hoyle F., Narlikar J.V., 1964b, Proc. R. Soc. A, 282, 178.

12. Hoyle F., Narlikar J.V., 1966, Proc. R. Soc. A, 290, 143.

13. Lewin L., Polylogarithms and Associated Functions, North Holland, New York 1981.

14. Lopez-Corredoria, M., 2014, ApJ, 781, 96.

15. Marassi S., Ciolfi R., Schneilder R., Stella L. and Ferrari V., 2011, MNRAS, 411, 2549.

16. Molli M., Venkataramaniah K., Valluri S.R., 2011, Can. J. Phys, 89, 1171-1178.

17. Narlikar J.V., 2002, An Introduction to Cosmology, Cambridge Univ. Press, Cambridge.

18. Narlikar J.V., Vishwakarma R.G., Burbidge G., 2002, PASP, 114, 1092.

19. Narlikar J.V., Vishwakarma R.G., Hajian Amir, Souradeep Tarun, Burbidge G., Hoyle F., 2003, ApJ, 585, 1.
20. Prudnikov A.P., Brychkov Yu. A., Marichev O.1., Integrals and Series, Gordon and Breach, New York, Vol.1, 1986.
21. SachsR., Narlikar J.V., Hoyle F., 1996, A&A, 313, 703.

22. Sami M., Toporensky Alexey, 2004, Mod. Phys. Lett. A, 19, 1509.

23. Sarmah B.P., Banerjee S.K., Dhurandhar S.V., Narlikar J.V., 2006, MNRAS, 369, 89.

24. Sathyaprakash B.S., Schutz B.F., 2009, Living Rev. in Relativity, 12, 2.

25. Vishwakarma R.G., Narlikar J.V., 2010, RAA, 10, 12, 1195.

N R~WN R

Copyright to IJIRSET DOI:10.15680/1JIRSET.2015.0412177

(15)

(16)

(17)

(18)

(19)

12910



