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What is the galaxies distributions in the Universe?

Motivation 

Redshift distortion

Peacock et al. 2001

SDSS DR7
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Method: correct for redshift distortion

Linear theory
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Redshift group

Group galaxies follow the NFW 
density profile

Linear theory

Method: correct for redshift distortion

𝑣𝑝𝑒𝑐 = 𝑣𝑐𝑒𝑛 + 𝑣𝜎
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Redshift space
Correct for 
Kaiser  only

Correct for 
FOG only

Real space

Good performance
but some error
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Mock Test

The 2PCF 𝝃 𝒔 Redshift space 

True real space Reconstructed real spaceVS.

𝜉𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡
𝜉𝑡𝑟𝑢𝑒



Mock Test

The 2PCF 𝝃 𝒔

Overall mostly,  
the accuracy is better than the measurement error due to the cosmic variance

Redshift space 

True real space Reconstructed real spaceVS.



A real-space galaxy catalog in SDSS DR7

Northern Galactic Cap 

0.01 ≤ 𝑧 ≤ 0.12

396068 galaxies



The galaxy distributions in SDSS DR7

Redshift space



The galaxy distributions in SDSS DR7

Redshift space Real space

The Sloan Great Wall structure looks 
to be much weakened !



The galaxy distributions in SDSS DR7

Real space

The Sloan Great Wall structure looks 
to be much weakened !

Galaxy clustering in 
real space



⋆ First attempt to measure the real-space    
𝜉(𝑠) directly from a map in the SDSS 

⋆ Kaiser:  boost 40-50%
FOG:   suppress 70-80% 

⋆ 𝜉 𝑠 : a clearer 1-halo to 2-halo  transition 

SDSS DR7: 2PCFs 𝝃 𝒔
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⋆ 𝜉 𝑠 : a clearer 1-halo to 2-halo  transition 

SDSS DR7: 2PCFs 𝝃 𝒔

Zehavi et al. 2011

Projected 2PCF



SDSS DR7: 2PCFs 𝝃 𝒔 on color



The bias factor b

Mock Test

𝜉𝑔𝑔 𝑠 = 𝑏2𝜉𝑚𝑚(𝑠)

𝑤𝑝 𝑟𝑝 𝑔𝑔
= 𝑏2𝑤𝑝 𝑟𝑝 𝑚𝑚
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The bias factor b

Mock Test SDSS DR7

𝜉𝑔𝑔 𝑠 = 𝑏2𝜉𝑚𝑚(𝑠)

𝑤𝑝 𝑟𝑝 𝑔𝑔
= 𝑏2𝑤𝑝 𝑟𝑝 𝑚𝑚

New estimation for b using the re-real space 𝜉(𝑠)



• A method to correct for the redshift distortions

Mock test shows a good performance

• Map the real space galaxy distributions in SDSS DR7 

A catalog with  0.01 < 𝑧 < 0.12 in the NGC region

Contain 396068 galaxies

Available online : http://gax.shao.ac.cn/data/Group.html

• Study the galaxy clustering in re-real space

The Sloan Great Wall structure is not so dominant as in redshift space 

Measure the 2PCFs for galaxies of different luminosities and colors

Some applications, such as estimating the bias factor

Summary

Shi et al. 2016  Doi:10.3847/1538-4357/833/2/241
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Thank You!



SDSS DR7 :  2D 2PCF 

 Use 10 mock samples to estimate the variance:
Red solid : average value
Red dashed : 1𝜎 error 

Most contours fall within the 1𝜎 error ranges



In our work:

• North Galactic Cap (NGC)

• Mass threshold   𝑀𝑡ℎ = 1012.0ℎ−1𝑀⊙

• Redshift range  0.01 ≤ 𝑧 ≤ 0.12

• 396068 galaxies ,  286043 groups

Galaxies sample : SDSS DR7



• N-body simulation:

L = 500ℎ−1𝑀𝑝𝑐 , 𝑁 = 30723, Ω𝑚 = 0.282 , ΩΛ = 0.718, Ω𝑏 = 0.046,

ℎ = 0.697, 𝑛𝑠 = 0.965, 𝜎8 = 0.817

• Halo finder： FOF , ‘real halo’

• Galaxies model :  

CLF model  from Yang et al. (2003)

Update here for SDSS DR7   

Construct mock samples
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I. find galaxy group in redshift space

Correct for redshift distortion

Yang et al. (2005, 2007) developed a adaptive halo-based group finder.

1. Group member : central and satellites

2.  The underlying halo mass 



True spaces

Reconstructed 
spaces

We have constructed 10 mock samples to estimate 
the cosmic variance 



Our goals

• Map the real space galaxy distribution

• Study the galaxy clustering in real space 

2PCF 



Mock Test

The 2PCF 𝝃 𝒔

True real space Reconstructed real spaceVS.

On average for galaxies brighter than 𝑀𝑟 − 5 𝑙𝑜𝑔ℎ = −19 ,

𝜉 𝑠 𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡

𝜉 𝑠 𝑡𝑟𝑢𝑒
= 1.0 ± 0.05

0.2 ≤ 𝑠 ≤ 20 ℎ−1𝑀𝑝𝑐


