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SDSS DR7(2008)   
• u,g,r,i,z,   r < 17.7   
• MG sample ~  900,000 
galaxies (z < 0.2) 
• LRG sample  ~100,000 
galaxies  (z < 0.6),  
• A~ 8000 deg2 

2dFGRS (2006)  
• ~245,000 galaxies  
• bj<19.45 
•  z<0.3  
• A~1500  deg2

 

Galaxy Surveys
• York, D., et al., Astron.J.,120, (2000) 1579 (http://www.sdss.org)
•  Colless et al., MNRAS 328 (2001) 1039 (http://www.mso.anu.edu.au/2dFGRS/)
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The BAO scale
• . Eisenstein, D.J., et al., 2005, Ap.J., 633, 560 
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ξ(r0) = 1→ r0 ≈ 15Mpc/h



•  Busswell G.S, et al.,  2004, MNRAS, 354, 991 



•  Busswell G.S, et al.,  2004, MNRAS, 354, 991 



• Hawkins et al.  MNRAS, 346, 78, 2003 

Large scale fluctuations from the 2dFGRS



Two-point correlation function from the 2dFGRS

• Hawkins et al.  MNRAS, 346, 78, 2003 
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Two-point correlation function from the 2dFGRS

• Martinez et al. (2009)  ApJ,  696, L93-L97 
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SDSS

• Loveday (2004) MNARS,  347, 601 
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Standard cosmological models of structure formation 
• Kim, J., Park, C., Gott, J.R., Dubinski, J. 2009 arXiv0812.1392 

ξ(r, t) = A(t)ξ(r, 0)

ξb(r, t) = b2ξ(r, t)
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• F. Sylos Labini and N.  L. Vasilyev Astron.Astrophys. 477, 381-395 (2008)  

Standard cosmological models of structure formation 
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Clustering, Correlation and Structures

〈n〉 ≈ const

ξ(r) ∼ exp(−r/rc)

• Uniform and short-range correlated 

n
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〈n〉 ≈ const

• Uniform and long-range correlated 

ξ(r) > 0 ∀ r ≤ 1

n



Clustering, Correlation and Structures

P (N, r) ≈ stable

• Non-uniform and self-averaging

n = OK
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P (N, r) =?

• Non-uniform and non self-averaging

n =?



Clustering, Correlation and Structures

Q1: At which scale does the average density 
become well defined ? 

Q2: How can one study the case is which 
one does not know whether the average 
density is  well defined ? 

Conditional (local) vs. unconditional (global)  properties 
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• A.Gabrielli, FSL, M. Joyce, L. Pietronero 
Statistical physics for cosmic structures  Springer Verlag 2005
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N(r) P =
rD → r < λ0
r3 → r > λ0

 
 
 

Homogeneity scale 

• A.Gabrielli, FSL, M. Joyce, L. Pietronero 
Statistical physics for cosmic structures  Springer Verlag 2005
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Homogeneity scale 
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ξ(r) ≈ exp − r
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 Correlation length…. € 

λ0 ⇔ξ(r0) =1

• A.Gabrielli, FSL, M. Joyce, L. Pietronero 
Statistical physics for cosmic structures  Springer Verlag 2005
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Homogeneous 
(Gaussian) 

Inhomogeneous 
(long tails, 
 large variance) 

• A.Gabrielli, FSL, M. Joyce, L. Pietronero 
Statistical physics for cosmic structures  Springer Verlag 2005
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R(z; Ωm,ΩΛ) =
c

H0

∫ 1

1
1+z

dy

y · (Ωm/y + ΩΛ · y2)1/2
,

Volume limited samples 

Mr = mr − 5 log10 [R(z)(1 + z)]− Er(z)−Kr(z)− 25



• FSL., Vasilyev N., Pietronero L. Baryshev Y.V. ,  Europhys.Lett, 86, 49001 (2009)      

Results: the scale-length method 

Ni(r) = N(r; !xi)→ N(r; [α, δ, R]i)→ N(r;Ri)
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Results: the scale-length method 
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〈n〉 =?

P (N, r) =?

• Non-uniform and non self-averaging
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The BAO scale
•  FSL, Vasilyev N., Baryshev Y.V. ,  Lopez-Corredoira M., arXiv:0903.0950 
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• Errors Jack-knife  



The BAO scale
•  FSL, Vasilyev N., Baryshev Y.V. ,  Lopez-Corredoira M., arXiv:0903.0950 

• Measured by  Eiseinstein et al. (2005), Cabre et al. (2008), Martinez et al. (2009) 

• Where  SDSS-LRG 

• How Landy and Szalay estimator 

• Errors Jack-knife  

• Q1: Does it make sense to detect                                                    ? 

• Q2: What about the SDSS-MG sample ?  

ξ(r) ≈ 0.01→ δn ≈ 0.01
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The BAO scale
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δξ(r) ! (ξ(r) + 1)σ ≈ σ
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€ 

λ0 ≈10 Mpc/h Non-linearity length scale 
(clusterization)   

Linearity length scale  
(correlation)  

€ 

P(k, t) = A × P(k,0) × g(t)

€ 

A⇔ξ(λ0,t0) =1

€ 

rc ≈100 Mpc/h

Standard cosmological models of structure formation 
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λ0
M ≈10 Mpc/h

rc
M ≈100 Mpc/h

Non-linear length scale 
(homogeneity scale)   
Linear length scale 
(super-homogeneity scale)   

Model predictions 

Conclusions 

€ 

λ0 ≥100 Mpc/h ≈ rc
M

rc >>100 Mpc/h >> rc
M

Observations 
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