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Abstract: We present a method of determination of the cosmological parameters using the local isotropy of quasar clustering. Using the Fifth Data Release of the SDSS we obtained the following estimation of the quasars peculiar velocity dispersion vpec =762±221 km/s for the slope of the real-space correlation function γ=1.9.
1.  Introduction

The isotropy of Universe implies that the distribution of extragalactic objects must be locally isotropic in the average. Following Alcock and Paczynski [1], the idea of local isotropy has been repeatedly used to determine cosmological parameters. This involves, in particular, investigation of the two-point correlation functions and power spectrum of the distribution of galaxies, quasars and galaxy clusters (see, e.g., [6,7,10,13]). But correlation functions and power spectrum of extragalactic objects are distorted due to their peculiar velocities, which give additional contribution to the redshifts leading to wrong values of coordinates along the line-of-sight. 

Different inputs are due to random peculiar velocities, velocities of gravitational infall of the matter into overdense regions and velocity dispersion in virialized clusters of galaxies ("Fingers of God", β-distortion [9], or Kaiser effect); these result in deformation of the correlation function along the line of sight in the redshift space. Note that the quasars have not been virialized yet, the most part of them represent earlier times at which clusters were only forming, but the β-distortion must be significant. Having the geometry of the Universe dictated by spatially flat (CDM we may use the observed redshift-space distortions to estimate the velocities of quasars with respect to the cosmological background. In the present work we present the results of our estimation of the quasars peculiar velocity dispersion.
2.  The Data
For our studies we used a sample of 46315 objects from the Fifth Release of the Sloan Digital Sky Survey (SDSS DR5) [2] which were primarily identified as quasars and have redshifts within the range [0.8,2.2]. This data is available on http://www.sdss.org/dr5/products/spectra/getspectra.html. Given redshift range was chosen first of all as the most populated by quasars, and secondly due to the best efficiency of the photometrical classification technique.

For verification of the reliability of the redshifts indicated in this data we compared this sample with the SDSS Quasar Catalogue IV (QC IV), constructed on the base of the SDSS DR5. The detailed description of this catalogue can be found in [15]. We note only that due to specific technique of its construction it does not present a statistical sample. Thus it cannot be used in our studies. Moreover, it also has a lack of close pairs interesting for us, as its previous edition [8,16]. We compared the objects from our sample and QC IV and found 45911 objects, for 72% of which coordinates α, δ coincide accurate within 0°.000001 and for others they coincide within astrometry errors of SDSS (0".001). The results of such comparison reveal the coincidence of the redshifts in SDSS DR5 with those from QC IV within 0.5%. 

3.  The pairwise velocities estimation
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 be the distribution function of the neighbours of a quasar within the catalogue volume Vcat, where 
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 is a radius-vector of the neighbour in the comoving reference frame. Hereafter all the distances are measured in the local reference frame on an observer related to the quasar. We assume this neighbours distribution to be the same for all quasars, i.e. we neglect correlation of higher orders. The probability to find the quasar in the volume dV is 
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where 
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 is the two-point correlation function according to Peebles’ definition [12], 
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 is the mean objects density. Note that in our further calculations we use the value n0(z) which is a function of the redshift. 

The space in which objects’ coordinates along the light of sight are calculated without taking peculiar velocities of the objects into consideration is called the "redshift space". The distance perpendicular to the line of sight in this space is the same as in the real space, but the distance along the line of sight is equal to 
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 is a real space distance, v is a pairwise velocity of the objects. Taking into consideration the objects peculiar velocities the mean quasar distribution (1) in the redshift space differs from the spherically symmetrical one due to ‘Fingers of God’ effect and β-distortion. In the case of β-distortion quasar velocities are not independent and correlate with the matter density fluctuations. Such deviation of 
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 from spherical ones are important and actually are the only one source of information about quasar peculiar velocities. But calculations of them are usually based on some approximations and model assumptions. Thus we fix on the model-independent characteristics of 
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We introduce the following value
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are Legandre polynomials. It is convenient to use integral values 
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which are the mean values of qm in the spherical layer between r and r+Δr which has a volume 
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For estimation of the values Qm we use the following values which could be calculated from the observational data
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where wij is equal to 1 if 
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 . The sum of the values Pm(μij)  over j is calculated over all neighbours of the quasar with a separation 
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 from it, and then it is averaged over all i=1,2,…,N quasars from the sample. 


For a fixed i one estimate the mean value of (4) taking into consideration the probability distribution (1) and find that it is equal to those defined by (3), i.e. the value (4) calculated with the help of experimental data gives us an unbiased estimate of the moments (3).


Using our sample of quasars we calculated the values of QE,m(r,Δr) for r within the range from 2 to 40 Mpc for m=0,2 with Δr=2 and obtained the following relation  QE,2(r,Δr)/ QE,0(r,Δr).


On the other hand we modeled the theoretical relation Q2(r,Δr)/ Q0(r,Δr) using the power-low form of the correlation function
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where γ is a slope of the correlation function. We used for the estimates two values of γ: 1.7 and 1.9. The last one is more appropriate for quasars [11]. We used the following approximation of the correlation function in the redshift space [6]
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where for the power-low correlation function
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, b is the bias parameter. We also used the following convolution of  
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where f(v) has an exponential form [14]
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4.  Results
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All calculations of the experimental values QE,2(r,Δr)/ QE,0(r,Δr) were done within the flat ΛCDM-cosmological model with spatially flat Universe and ΩM=0.29, h=0.73. The resulting estimations of the velocities of quasars vpec with respect to the cosmological background for different values of parameter β are presented in the Table 1. Corresponding values of b were calculated assuming that ΩM=0.29.

Table 1. Quasars peculiar velocity dispersion.
	β
	b
	vpec, km/s (γ=1.9)
	vpec, km/s (γ=1.7)

	0.15
	3.17
	549±180
	515±223

	0.20
	2.39
	762±221
	651±263

	0.25
	1.90
	1017±255
	854±307

	0.30
	1.59
	955±322
	945±335

	0.35
	1.36
	878±375
	901±366

	0.40
	1.19
	798±417
	856±389


As it is known from the other estimations (see [3] and references therein), the value of the bias parameter for quasars is about 2 for the mean z=1.5. Generally speaking the bias parameter is a function of the redshift [4]. Authors of the paper [11] obtain the values b=3.93±0.71 integrating across all redshifts and b=2.41±0.08 for  
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 for photometrically classified quasars from SDSS. For quasars from 2dF QSO Redshift Survey the authors of [4] found b=2.02±0.07 for 
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. Taking into account that the mean redshift of our sample is 1.5 , the most reliable estimation of the peculiar velocity is vpec =762±221 km/s for γ=1.9.

References
1. Alcock C., Paczynski, B. // Nature, 281, 358 (1979).

2. Adelman-McCarthy J.K., Agüeros M.A., Allam, S.S. et al. // Astrophys. J. Supplements, 172, 634 (2007).
3. Croom S.M., Boyle B.J., Shanks T., et al. // ASP Conf. Series, 311,  457 (2004)
4. Croom S.M., Boyle B.J., Shanks T., et al. // Mon. Notic. Roy. Astron. Soc., 356, 415 (2005).
5. Hamilton, A.J.S. // Astrophys. J., 385L,  L5 (1992).
6. Hawkins E., Maddox S., Cole S., et al. // Mon. Notic. Roy. Astron. Soc., 346, 78 (2003).
7. Hoyle F., Outram P.J., Shanks T., et al. // Mon. Notic. Roy. Astron. Soc., 332, 311 (2001).
8. Ivashchenko G. // Journal of Physical Studies, 11, 350 (2007) (in Ukrainian)
9. Kaiser N. // Mon. Notic. Roy. Astron. Soc., 227, 1 (1987).
10. Kim Y.-R., Croft R.A.C. // Mon. Notic. Roy. Astron. Soc., 374, 535 (2007).
11. Myers A.D., Brunner R.J., Nichol R.C. // Astroph. J., 658, 85 (2007).
12. Peebles P.J.E. The large-scale structure of the universe / Princeton U Press, 1980.
13. Phillips S. // Mon. Notic. Roy. Astron. Soc., 269, 1077 (1994).
14. Ratcliffe A., Shanks T., Parker Q.A., Fong R. // Mon. Notic. Roy. Astron. Soc., 296, 191 (1998).

15. Schneider D.P., Hall P.B., Richards G.T. // Astron. J., 134, 102 (2007)

16. Жданов В.И., Иващенко А.Ю. // Кинематика и физика небесных тел, 24, 3 (2008). (in Russian)

_1269462715.unknown

_1269462723.unknown

_1269462727.unknown

_1269462731.unknown

_1269462734.unknown

_1269462735.unknown

_1269462736.unknown

_1269462732.unknown

_1269462729.unknown

_1269462730.unknown

_1269462728.unknown

_1269462725.unknown

_1269462726.unknown

_1269462724.unknown

_1269462719.unknown

_1269462721.unknown

_1269462722.unknown

_1269462720.unknown

_1269462717.unknown

_1269462718.unknown

_1269462716.unknown

_1269462707.unknown

_1269462711.unknown

_1269462713.unknown

_1269462714.unknown

_1269462712.unknown

_1269462709.unknown

_1269462710.unknown

_1269462708.unknown

_1269462703.unknown

_1269462705.unknown

_1269462706.unknown

_1269462704.unknown

_1269462701.unknown

_1269462702.unknown

_1269462700.unknown

