
This article was downloaded by:[Bochkarev, N.]
On: 19 December 2007
Access Details: [subscription number 788631019]
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Astronomical & Astrophysical
Transactions
The Journal of the Eurasian Astronomical
Society
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453505

Topography of the hubble diagram inclination around
the celestial sphere: A spiral sinking to the
superattractor placed in the center of a giant zeldovich
pancake?
V. F. Litvin a; V. V. Orlov b; E. T. Grebenkina a; B. S. Taibin a; V. N. Baryshnikov a
a Faculty of Physics, St. Petersburg University, St. Petersburg Peterhof, Russia
b Astronomical Institute, St. Petersburg University, St. Petersburg Peterhof, Russia

Online Publication Date: 01 January 1994
To cite this Article: Litvin, V. F., Orlov, V. V., Grebenkina, E. T., Taibin, B. S. and Baryshnikov, V. N. (1994) 'Topography
of the hubble diagram inclination around the celestial sphere: A spiral sinking to the superattractor placed in the center of
a giant zeldovich pancake?', Astronomical & Astrophysical Transactions, 5:1, 81 - 84
To link to this article: DOI: 10.1080/10556799408245858
URL: http://dx.doi.org/10.1080/10556799408245858

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713453505
http://dx.doi.org/10.1080/10556799408245858
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [B
oc

hk
ar

ev
, N

.] 
A

t: 
12

:2
1 

19
 D

ec
em

be
r 2

00
7 

Astronomical and Astrophysical Tramactiom, 1994. 
Vol. 5, pp. 81-84 
Reprints available directly from the publisher. 
Photocopying permitted by license only 

@ 1994 Gordon and Breach Science Publishers S.A. 
Printed in the United States of America 

TOPOGRAPHY OF THE HUBBLE DIAGRAM 
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SPHERE: A SPIRAL SINKING TO THE 
SUPERATTRACTOR PLACED IN THE CENTER 

OF A GIANT ZELDOVICH PANCAKE? 
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'Astronomical Institute, St. Petersburg University, Bibliotechnaya pl. 2, 
198904 St. Petersburg Peterhof, Russia 
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The Hubble diagrams are constructed for the galaxies in different solid angles on the sky. The 
topography of inclinations of the fitting straight lines on the diagrams is shown around the celestial 
sphere. Four extremal regions on this topography may be interpreted as evidence of a spiral infall of 
the galaxies to the Superattractor placed in the center of a flattened structure---the Zeldovich 
pancake. 

KEY WORDS Galaxies, Hubble diagram, large-scale motions, cosmology. 

1. INTRODUCTION 

Rauzy et al. (1991) revealed the Great Attractor (I = 280", b = +lo") structure 
extended along the line of sight, as well as the second flow of galaxies which does 
not converge within a volume of a catalogue used. Mathewson et al. (1992) have 
not found any infall of the more distant galaxies to the Great Attractor. They 
emphasized that just a flow of galaxies is firmly established and the existence of 
the Great Attractor is ambiguous. 

The aim of this work is to reveal an arrangement of the attracting center 
(centers) on large scales. We used a topography of the Hubble diagram fitting 
straight line inclination (hereafter IT). This topography is constructed using the 
data on magnitudes and radial velocities of galaxies (Paturel et al. 1989). A 
similar method was applied (Litvin et al. 1993a) to the field of QSO redshifts (up 
to z = 3). An anisotropy of the inclinations of the straight lines fitting the QSO 
Hubble diagrams was discovered on the sky. This anisotropy was interpreted as 
evidence of existence of the Superattractor, a giant attracting center. Its action 
sphere could have radius z exceeding unity, that is larger than the Great 
Attractor scale (z about 0.1) by a factor of ten. A few independent tests 
confirmed this hypothesis (Litvin et al. 1993a, b, c). 
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figure 1 Topography of the inclination tangent of a straight line fitting the points on the Hubble 
diagram in the coordinates (m, z) with respect to the m axis. The Mercator projection in equatorial 
coordinates is used. The isolines of the tangent in relative units are shown. The crosses indicate the 
galaxy Rows according to Rauzy et nf. (1991). The solid circle corresponds to the axis of the MBR 
dipole according to Mathewson et al. (1992). 

In this paper we find in the IT two directions of the maximum galaxy recession 
and two directions of the minimum one. Two of these directions are close to the 
above flows. However, the hypothesis of two streams is not able to explain the 
data on the two orthogonal quasi-periodical structures (Tully et al. 1992). We 
propose a qualitative scenario to be synthesized from the Zeldovich idea on 
pancakes (see, e.g., Zeldovich and Novikov 1975) and Anselm's hypothesis on 
arion Bose condensation (Anselm 1990). We add the assumption of a spiral 
sinking of the galaxies to the attracting center (see Discussion). 

2. METHOD OF ANALYSIS AND RESULTS 

The Extragalactic Data Base (Paturel et al. 1989) is considered. This Catalogue 
consists of about 3 - lo4 galaxies with measured z. 

Our analysis is made using the code KASTAR described by Litvin et al. (1990). 
The celestial sphere is covered by a grid of equidistant points in equatorial 
coordinates. Each ith point is a center of a circle with radius R = 30". The galaxy 
population inside the ith circle is used to construct the ith Hubble diagram (z, 
m). The smoothed IT based on the inclinations of such 162 diagrams is given in 
Figure 1. 

3. DISCUSSION 

Four clear features of the IT can be seen in Figure 1 (two peaks and two hollows) 
are placed approximately along a large circle on the celestial sphere. The 
coordinates of one pole of this circle are LY = 28" f 3", 6 = -20" f 5". In order to 
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explain this picture, as well as the existence of two orthogonal quasi-periodical 
structures (Litvin et al. 1989, Broadhurst et al. 1990, Tully et al. 1992), the 
following scenario is proposed: 

(1) The galaxy population under study is a small part of an axisymmetric 
Zeldovich pancake. 
(2) A giant mass, the Superattractor, discovered using the quasar population 
(Litvin et al. 1993a, b, c) is in the center of this pancake at the redshift z 
exceeding unity. 
(3) The objects within the pancake are falling to the center along spirals, i.e., a 
superposition of infall to the center and rotation around it is assumed. 
(4) Our Galaxy is positioned with respect to the pancake center just like the 
Sun in the Milky Way: near the equatorial plane in an outer area. The Galaxy 
takes part, together with the Virgo cluster and other neighbours, in the general 
sinking. 
( 5 )  One may roughly consider the motion in the pancake to be superimposed to 
the general Fridmann expansion of the isotropic and homogeneous Universe. 

The following interpretation of the empirical data is possible: 

(a) The two peaks in the IT are as a result of larger infall velocities at smaller 
distances to the Superattractor. Therefore, the galaxies in the directions to the 
center and anticenter are seen to move away from the observer. 
(b) Two hollows in about tangent direction are due to the fact that the spirals 
have non-zero pitch-angles, therefore the galaxies come nearer to the observer 
when seen in the direction of rotation, as well as in the opposite one. Indeed, 
in the direction of rotation, the projection of a distant galaxy velocity on the 
line of sight is smaller than that of the observer. In the opposite direction, the 
corresponding projection for some distance could be equal to the modulus of 
the galaxy velocity. 
(c) If one assumes, according to Anselm (1990), that the Bose condensation of 
arions generates a slice quasi-periodical structure within the pancake, then one 
observes only two nearly orthogonal directions in which the slice structure is 
visible. These directions are the ones to the center of the pancake and along 
the axis of symmetry. The first direction roughly corresponds to the Super- 
galactic SGZ axis. The corresponding quasi-periodical slice structure was found 
by Tully et al. (1992) and Litvin et al. (1993d). The second structure whose 
normal is close to the SGY axis was found by Litvin ef al. (1989) and 
Broadhurst et al. (1990). 

ACKNOWLEDGEMENTS 

The authors are very grateful to A. A. Anselm, V. V. Burdyuzha, A. M. 
Cherepashchuk, F. M. Holzmann, V. N. Lukash, M. V. Sazhin, A. V. Smirnov 
and A. A. Starobinskiy for useful discussion. 



D
ow

nl
oa

de
d 

B
y:

 [B
oc

hk
ar

ev
, N

.] 
A

t: 
12

:2
1 

19
 D

ec
em

be
r 2

00
7 

84 V. F. LITVIN ET AL.  

References 

Anselm, A. A. (1990). Preprint DESY 90-134. 
Broadhurst, T. J. ,  Ellis, R. S.. Koo, D. C. and Szalay. A. S .  (1990). Name,  343,726. 
Litvin, V. F. et al. (1989). Astron. Nachr., 310, 23. 
Litvin, V. F. er al. (1990). USSR Academy of Sciences, Institute of Applied Astron., Preprint No. 19, 

Litvin, V. F. er af. (1993a). Topography on the sky of inclination angle of Hubble diagram for QSO. 

Litvin, V. F. et af. (1993b). Topography on the sky of relative absorbers density in QSO spectra. Ibid. 
Litvin, V. F. er af. (1993~). Distribution on the sky of anomalous cases zab> z,, for QSO. Ibid. 
Litvin, V. F. er al. (1993d). Astron. Asrrophys. Trans., in Press. 
Mathewson, D. S., Ford, V. L. and Buchhorn, M. (1992). Asrrophys. J . ,  389, L5. 
Paturel, G., Fouque, P., Botinelli, L. and Gougenheim, L. (1989). Astron. Asrrophys. Suppf. Ser., 

Rauzy, S. er af.  (1991). Astron. Astrophys., 256, 1. 
Tully, R. B., Scaramella, R., Vettolani, G. and Zamorani, G. (1992). Asrrophys. 1.. 388, 9. 
Zeldovich, Ya. B. and Novikov, I. D. (1975). Structure an Evolurion of rhe Universe, Ed. Nauka, 

Leningrad. 

Unpublished. 

80,299. 

Moscow. 


