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ABSTRACT

We show that the guantized gravitino .sector of
N=1, D=11,supgrgrévity leads to new contributions to the D=4.
dimensional éqémqlqgica; constant, in addition to the one
coming from the field st:ength.of the three index totallf anti-
symmetric tensor field:. .This new contributions arise from the
vacuum expectation,vélues of the different auxiliary fields
introduced in order to eliminate the guartic gravitino

interaction terms.
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Many works can be found in the literature (Deser
and Zumino (1977}, Cremmer et al. {1983), Rubakov and Shaposhnikov
(1983}, Hawkin (1984),_Antoniadis and Tsamis (1984)) which
try to find out a mechanism to explain the vanishing of the
cosmological constants. In principle one would like to have a
symmetry which implied 4 =0, however one has not found yet
such a symmetry or convincing arquments in favour of the choice
A=0. Besides the zero point energies of quantum fluctuations,
one finds that broken symmetries, supersymmetry, topological
fluctuation of the metric {Hawking i1978)), a potential V()
of a constant scalar field ¢ , contribute to the vacuum energy
leading to an effective co#moloéical constant. One can alsot:
find contributions coming from higher dimensional theories,of:
{super) gravity (Rubakov and Shaposhnikov {1983)), Duff %ndJ'
Orzalesi (1982)). '

Here we want to poiﬁt out new contributions:tdfthé
cosmological constant in- N=8§. D=4 supergr;vity coming-ffﬁml{.
dimensional reduction of N=1 D=11 supefgravity theory; whére
the gravitino sector has been quantized (Jasinschi and Sm;th
(1984)) . ' '

We have already shown {Jasinschi and Smith (1583))
that starting from pure D=4-5upergravity one. can generaﬁe
dynamically a cosmological constant. Let us now try to follow
the same procedure starting from-N:T D=11 supergravity.’

The Lagrangian is given by
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For further definitions and notations we refer to .(P. van
Nieuwenhuizen (1981)).

If one uses the gravitino gauge

and Fierz re~arrangement, cne can write (1) as
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In order to integrate over wM one eliminates the

quartic gravitino terms by introducing the auxiliary fields

g(x) , D‘MNP(X) P

and Smith (1984)}).

in their indices.
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The effectivé action, after quantization is:
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The fields a, 8, vy and A are totally antisymmetric

{x) and A.____(x) {Jasinschi
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and

c®  are the supergravity Qhoét—fields.

Peforming the dimensional reduction of {4) down to
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the four-dimensiocnal space-time, one can collect the following

contributions to the CosSmo

theory:

logical constant in the reduced

a) in order to avoid inirared divergences appearing at the

quantum level it is poséible to turn the gravitino massive by

allowing any of the fields

ox) ,

YquG(x)' Yijkz(y)’ Auvpo
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and aijkﬂ(y) to acguire a non-vanishing vacuum expectation

value {v.e.v.) and perform
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and Latin indices over the extra dimensions with coordinates
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Lorentz invariance in four dimensions allows only the terms
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b} by the reason pointed out in (a), only- the terms

and < survive from the reduction of <a
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respectively.. . One should notice that at the

<O,
* i3k}

and <S[MNP]?
classical level we have, for. example

OL[MNP] - @"[M PN ‘J)P] . (14)

" paveo] ¥ n-Te Yo (15)

Séﬁﬁﬁéﬁithé'voe-vv of %me) ¢ Y e is proportional to
EI#:%TmPJ and W[M %H’mQ] respectively. Duff and Orzalesi
(1933, aléb,used non-vanishing v.e.v. for the gmndthx)bdlﬂmﬁrs,
but iﬁ_§#der;to establish a geometrical mechanisn {parallelizability
of the seven Sphere {(Wu (1984}}) by means of which the

cosmelogical ceonstant in four dimensional space~time is zero;

is allowed to contribute with F

g) the tensor 'FMNPQ uvpa

and Fijk£ in the reduced theory. So
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After CQ1l6cting all these contributions, the cosmglogical

constant. reads
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Expression (18} leads-us to conclude that not only the rank
three totally anti-symmetric tegsor field iﬂ N=1, B=11 super-
gravity contributes, after dimensional reduction; to the
cbémological constant, represented bf.the last two terms. Qther
contributions appear when we gquantize the gravitino sector in
the N=1, D=1t% supergravitytéominq_from the various v.e.v. of
the auxiliary fields. The mechanism-propose& by Duff and
Orzalesi for the vanishing of the cosmological constant does
not necessarily imply any quéntﬁm'effect, so that we wonder if
after qdadtizing the graviting sector their argumenﬁ.cdntinues

to be true, because the vacuum structure can be changed.
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