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The resulte of an analysis of the distribution of QS0s in a
apace of various cosmological models by the spectral and correla-
tion methode are presented., In the Fourier expansion of the QS0
digtribution in the comoving radial coordinate of the Priedmann
apace with deceleration parameter = 1/2 the perturbation with
period L '= 560 Mpe has been detected. The probability of detect-
ing such a perturbation at a random distribution is ﬁjaa10_6. In
the three-dimensional Fourier expansion of the distribution of
(508 over plane waves the peak which corresponds to the perturba-
tion with [, ==51G'Mp¢, has been revealed; FJ=-S-10'3. The wave
vector of the perturbation is directed approximately to the side
of a minimum quadrupole mode of the cﬂsmic_badkgrcund radiation.

Subject headings: cosmology - quasars

It is known that the distribution of QS0s in the magnitude of
redshift 2 is not uniform and, apparently, not random (Burbidge,
0'Dell 1972; Bell, Fort 1973; Khodyachikh 1979). It is interesting
to find out how the QS0 dietribution looks net in Z but in na-
tural (comoving) coordinates of some cosmological models. In the
present work the results of an analysis of the distribution of 635
QS0s (listed in the catalog'uf Burbidge, Grown and Smith 1977) in
a space of the cosmological models of Friedmann, de Sitter and
Milne are given, By the space the space-like hyparsﬁrface of ﬁ con-
stant intrinsic (cosmic) time is meant throughout in the text. The
statistical methode of the Fourier analysie and thg correlation
analysis have been used. The nature of the redshift of QSOs is as-
sumed to be completely cosmological. The work has been initiated
by Zel'dovich and Novikov's discussion (Zel'dovich, Novikov 1975)
of the results of Burbidge and 0'Dell (1972) concerning the specif-




ie features of the distributlon of Q508 in the redshift and by
the works of Sokolov and Swartsmen (1974) and Sokolov and Staro-
binsky (1975) which discuss a puusibie non-triviality of the to-
pology of space and its observational manifestations.

For our analysis of the space distribution of QS0Os we use
the spectral method. Let us represent the Q50 distribution as

follows: N
p(R) = X 0(R=Ry)

here /}; 1s the radial coordinate of the j-th quasi-stellar ob-
jeet, N ie the number of QS50s. In the Friedmann model with
= 1/2, R =ZC/H-(J—J/V2—"+—I); in the de Sitter model R=CZH,
in the Milne one R=C/H-£h(i+a); here H = 75 km/sec/Mpe is
the Hubble constant, ( 18 the speed of light.
- For the Fourier amplitudes we have

N
= ) exp(2mikry)
I=1

here

A(K) = [pCr)-exp(emikr)dr
=R/, R, 1is the scaling unit.

In what follows, for the spectral power <% , we shall take
advantage of the fact that at a random distribution of QS0s the
following relation

g(K) = |ACOIY/N }<z /2
holds where /\(z is the distribution /( with two degrees of
freedom.,
_ The pmbahility uf finding S > 3,, in the sample frnm n
indapendant modes is as follows:

P(8>8.)=1-(t-xp (-3.)) 55y 1= epC-nexp(-3.))
(For details see Burbidge, 0'Dell 19?2 Yu, Peebles 1969)

; The Pourier spectrum of the distribution of QSOs, listed in
the catalog of Burbidge et al. 197§, in /R ~ in the space of the
plane Friedmann model ies shown by curve - SR in Fig.1. Attention
‘is concentrated on & large peak §- = 17.2, which corresponds to
"a perturbation with wavelength [, = 560 Mpe and phase t,ﬂanﬂ
i.e, the perturbation is representable in the form . - Q

5‘)3/}0 = 0.4+ Co8(2MKoR/Ra ) [ Ko= 185 Eg-ﬂ? HPc
The probability of appuaring such a pesk in the spectrum of ran-
domly diatri‘buted aunrnaa, which containe 100 inﬂependent mndea,

is F;oo = 3 1-0-6 (the dotted line shows the dependence 8 =N/t
#ith which the spectral form of the QSO distribution as a whole
is well consistent).

The analysis of the distribution of QS50s in Z (Burbidge,
0'Dell 1972) corresponds to that in R in space of the de Sitter
model.

The analysis for éh{H-E) by Khodyachikh (1979) corresponds

" to that in R in space of the Hilne model.

The analyeis of the QS0 distribution in these models has been
repeated for the QSOs of the catalog of Burbidge et al. (1977). No
statistically reliable pesk { £< 7) has been detected in the de
Sitter model., In the Milne meodel the peak with parameters 8= 12,5,

/, = 820 Mps and ¢ = 2,39 has been discovered, this peak hadng
muéh smaller than that in the Friedmann model.

The analysis of the peak smplitude as a function of the de- _
celeration parsmeter in the standard Friedmann model with P=A=0
has shown that 23 has the maximum near q = 1/2, L = 550 Mpe,

 ~ 0, Fig.2. Apparently, periodicity most clearly manifests in
the gimplest Friedmenn model with deceleration parameter G = 1/2,

' In the Priedmenn model with flat space ( q = 1/2) the ex-
pansion of the QSO distribution in plane waves has been carried Y
out. Such a three-dimensional analysis has been made for all in-
dependent modes with & wavelengih from 104 to 2 1t3l2 Mps, that cor-
responde to e 2. 105 independent modes. Apparently, an analysis of _
the higher space harmonics has no senee bacauﬂa of possible proper
motions and the errors in detemining the cnnrdinatau. As a result,
+he single statistically Eigniricant peak has been digcovered. The
speciral power of this peak is & = 17.25, L= 510 Mpe, @P~1. 1,
The coordinates of the intersection point of wave vector wit_h
celectial sphere are: ol = 6h50', §= 6°, ads A§ = 20° (the
width in the half power level), The spectrum of the diatrihutinn
af QSOs along this direction is shown in Pig.1, curve 3; ;

At a randnm distribution the prubabilitg of datacting auch a
peak is P ~100. The probability for 2-10 independent modes is
P~ 5.10 3”'.'.'11& regian near the urigin of coordinates in the space
of wave .mmharﬂ, which contains the modes with a wavelength larger

than 2e 10’ Mpe kas been ignorad since it contains the information
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on the global distribution of QSOs. The distribution of the spec-
tral power of the remaining peaks is in accord with the represent-=
ation concerning their random origin. The tail of the differenti-
al distribution of the number of modes as a function of § : N (§)=
=N(S)-N(S+1) ¢ N(8,) 18 the number of modes §$>8.), is shown in
Fig.3. The solid line shows the dependence to be expected for a
random distribution. The dashed line shows the standard deviation.

It is noteworth that the perturbation parameters are surpris-
ingly close to the corresponding parameters obtained in the Fourier
analysis of the distribution of QS0s in radial coordinate R from
the same catalog: S — 1 B [J = 560 Mps. By now, no convineing
mechanism, which could explain such a connection, is found. This
property, just as the wavelength of a perturbation, is insensitive
to the sample size of QS50s. So, for 200 QSOs of the catalog in Rees
et al. (1977) the peak power in the expansion in plane waves is

S=12.1, in the expansion in R - 8 = 12.6; the perturbation
wavelength [,2550 Mpe., The direction of the wave vector of perturb-
ation for these catalogs coincides with an aceuracy of 10° and is
close to the plane of Galaxy.

The one- and three-dimensional correlation analysis of distribu-
tion of relative distances of QSOs has been carried out (in R and
in the direction of the wave vector of the perturbation found in
the one-dimensional case). In the correlation function there is a
periodical component which is associated with the periodic perturba-
tion of density and corresponds to the peak in the Fourier spectrum,
i.e. the correlation function may be represented as follows:

B(d)=N+2:2 S(k)cos@mkd) ~ N+2. t 3 (k) cos(@nkd)+2-S(k,)cos (2rk.d)
d=(R-Ry) /R, , R.=10"Mpe, k. =20

The correlation function has no other specific features.

There is no doubt in the reality of a peak in the spectrum of
the distribution in R . All the irregularities in the distribu-
tion of sources in the celectial sphere have been integrated and,
hence, have no significant influence. The mechanism, which accounts
for the peculiarities of the distribution of QSOs by entering the
bright spectral lines of radiation into the range of observation
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(Karitskaya, Komberg 1970: Basu 1978), does not explain the observ-
able periodicity in the distribution of QSOs. The distribution of
the brightness of sources as a function of R » which is generated
by the metion of a series of bright spectral lines through the P£il-
ter tramsmission band, is correlated with the distribution of QS0s
in the same extent (the correlation coefficient /720.5) as the
Fourier harmonic with period [ = 560 Mpe ( " 0.4). However,
they are not correlated with each other ( FﬁaU.USJ. (It should be
noted that the half-width of the spectral window, which is reduced
to the corresponding z always exceeds the period of perturba-
tion.) This indiecates that the shift in bright lines into the win-
dow of cbservetion accounte for the other peculiarities (of larger
scale) in the distribution of QSOs. Tt is impoesible to explain the
peak in the expension in plane waves in such a way at all.

It 1s noteworth that the wave vector of perturbation inter-
sects the celectial sphere approximately in the same direction,

ol = 6h50'+§0', where there is the maximum of the quadrupole-
like component of the distribution of cosmic background radiation,
ol= 5h24'+40' (Fabbri et al. 1980). The direction of the wave vee-
tor is probebly close to that to the minimum of the quadrupole
mode on both coordinates.

Apparently, the analysis of the space distribution of QS0s
enables one to affirm that there is no evidence on the deviation
of the topology of space from the Fuclidean { R2?) on the scale
up to 2*103 Mpe. At the same time one can assume that periodicity
in the distribution of QSOs contains the information on the gpec-
trum of deneity perturbation in the range of hundrede of Mega-
parsecs and, possibly, on the space-time geometry. We think that
periodicity in the distribution of QSOs in ﬁ. mié:ht be a mani-
festation of the oscillations of a scaling factor, which occurs if
the vacuum polarization ie taken into account (Gurovich, Staro-
oinsky 1979; Vorobyev 1980).

The suthor is indebted very much to B.V.Chirikov and D.D.Sokolov
Tor their attention to the presented work and helpful discussions.
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