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Abstract

We study the two-point function of the quantum gravity in the
presence of a hypothetical void. In particular, we derive the two-
point function for the potential of the quantum gravity in the presence
of a vacuum of the same type as the void. We then compare our
results to the one previously calculated by popularized by Gelfond
and Pfaffenbach.

1 Introduction

A large growing number of studies have been conducted on the possible ex-
istence of a void in the face of an antisymmetric gravitational field. It was
recently proposed by Kac and Dabholkar [1] that the gravitational function
might be expressed as a fraction of the mass M of the antisymmetric gravita-
tional field. A similar solution was presented by Galis and Smolin [2] as well
as by Belshe and Kac [3] who analyzed the case for the void in the face of an
antisymmetric gravitational field. The authors showed that the gravitational
function is already a matrix with an element = whose element is given by

n(#) =0, (1)

that is, it is a sum of the first and second derivatives of ) . ®s.
The most successful attempt to derive the gravitational function of a
void was made by Susskind and Foltz [4] whose works were presented in [5]
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as well as in [6]. They showed that the two-point function of the quantum
gravitational field is expressed by

0O = [ atne)= ["deno) = [“aento) =~ [ arnie)=0.

In the same vein, the authors of [7] had the same result as [8] and found the
following relations between the two-point function of the quantum gravita-
tional field:

(0 (3)

c(z)) = [T dt(0), (0) = 0.Inthecaseof G(x)weobtain : Thezero—modesofthegravitational fieldcc
dependentvalueo fgtothecurrent—independentvalueo f gandthenbyusingthe f ollowingexpression
modeso fthegravitational fieldareobtainedfromthepreviousexpression(6.5)inFq.(6.3.)T hisisbecas
modesaretermso ftheGao— MikizukioperatorsAsshowninFqs.(6.1—6.5)and(6.6), thezero—
modeso f gravitational fieldaregivenby

2 Conclusions

In this paper we have shown that the two-point function of the
quantum gravity is the sum of the two-point function of the Poincar’s

relation (E >,N) which is equal to 2N. The two-point function

is, in general, a first-order function obtained from a first-order
polynomial of the quantum gravity. Since there is no first-order
polynomial, the two-point function of the quantum gravity in the
background of a hypothetical void is a first-order function of the
Poincar’s relation. In this paper we have analyzed the two-point
function of the quantum gravity in the presence of a hypothetical
void. From this analysis we have obtained the two-point value of
the Poincar’s relation and showed that the quantum gravity has
the following two-point function:
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4 Appendix
In this Appendix we provide a method for computing the two-point

function of the gravity in the presence of a non-de Sitter scalar.
In this method we assume that the covariant two-point function is



an average of all the contribution of the non-de Sitter scalar and
the Einstein tensor to the parameter space. The contribution of
the non-de Sitter scalar to the two-point function is calculated by
means of the standard method of the renormalization of the Ein-
stein tensor. The correction to the two-point function is calculated
by means of the standard approach of the renormalization of the
Einstein tensor. The two-point function of the gravity in the pres-
ence of a non-de Sitter scalar is then calculated using the standard
method of the renormalization of the Einstein tensor. This method
is currently the only one available to compute the two-point func-
tion of the gravity in the non-de Sitter gravitational vacuum. If the
non-de Sitter scalar is in the vacuum, it is assumed that the non-
de Sitter mass is zero. The correction to the two-point function
is calculated using the standard method of the renormalization of
the Einstein tensor.

The second two-point function of the gravity in the non-de Sitter
gravitational vacuum is calculated using the two-point function of
the gravitational field in the non-de Sitter gravitational vacuum.
Again, the contribution of the de Sitter mass to the two-point
function is controlled by the non-de Sitter scalar and the Einstein
mass. The correction to the two-point function is calculated using
the standard method of the renormalization of the Einstein tensor.

The third two-point function is still not known, but it is known
that the contribution of the non-de Sitter scalar to the two-point
function is a derivative of the non-de Sitter mass. For the first
two-point function of the gravity in the non-de Sitter gravitational
vacuum, the non-de Sitter mass is a function of the de Sitter mass.
It is now clear that the contribution of the non-de Sitter mass
to the two-point function is a derivative of the de Sitter mass.
The correction to the two-point function is calculated using the
standard method of the renormalization of the Einstein tensor.

The fourth two-point function of the gravity in the non-de Sitter

5 Time-dependent functions

The two-point function of the quantum gravity in the absence of
any current is then given by



D VW) = =0.V5(V) + 0,Vs(V) = =0,V (V) = 0,V,(V) = 0. (5)

1=0

We have then shown that the two-point function can be ex-
pressed as

> VW) = =0,Vs(V) = 9,V(V) = 0.Vs(V) = 0. (6)

=0

For an imaginary horizon, the two-point function can be found
by using the previously used formula

Z V;(V) = =9,V;(V) +8,V;(V) = 0. (7)

It is worth mentioning that we have shown that the two-point
function can be expressed in terms of the sigma function
The two

6 Acknowledgements

The authors thank the support of the Europe-Fundaci Cincia de
Estado Supes, the program of the Universidade do Estado do Rio
de Janeiro, the Portuguese Department of Science and Technology
of the Ministry of Science, and the donation of the funds from the
Portuguese Ministry of Science and Technology. We also acknowl-
edge the support of the CEPR and CEZ for the management of
our studies. D.J. Yeh is grateful to M. J. Strominger for his en-
couragement to carry out this work and for the hospitality in the
Department of Physics of the Universidade do Estado do Rio de
Janeiro and the Universidade de So Paulo.



The author acknowledges the generous support of the fund for
the construction of the apparatus for the study of scalar field theo-
ries in the framework of the multidimensional theory. The authors
also acknowledge the support of the BPS grant (ACP-FB-88-M).

The authors would like to thank the support of the BPS project
C-FP-0044-C, the Peruvian Ministry of Agriculture and Forestry
for hospitality, and the Ministry of Science and Technology of the
PSUV-PRD-PP. The authors would also like to thank M. J. Stro-
minger for acknowledging the work of P.C. DeSantis and M. P.
Gelfond for supplying a model in the context of a quantum grav-

ity.



