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N-Point Statistics
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Example Measurements
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Example Measurements
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Different Representations



8

Classes

• Auto-Correlation Function: Clustering of a single sample

• Cross-Correlation Function: Clustering between two samples

• Galaxy Clustering: Gives galaxy auto-correlation

• Galaxy-Galaxy Lensing: Gives galaxy-DM cross-correlation

• Weak Lensing: Gives total matter auto-correlation

Also used for HI reionisation signal, CMB and more…
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3D Effects
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Scales
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Observational Effects
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Observational Effects
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Observational Effects
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Cosmology
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Cosmology
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Galaxy Environment
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Galaxy Environment
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Galaxy Environment
Power Law Modelling:
• Fit a power law to angular correlation function (index ~-0.8)
• De-project to get spatial correlation function amplitude 
• Compare to theoretical DM clustering amplitude
• Get a bias, and average halo mass



19

Halo Properties Over Cosmic Time
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(Plots created using Halomod, Steven Murray+)



HOD Ingredients:
• (Cosmology)
• Halo mass function
• Halo bias prescription
• Dark matter power spectrum
• Halo profiles
• Occupation number
• Poisson assumption
• Central/satellite distinction
• 1-halo and 2-halo terms

Wake et al., 2011

-> Measure correlation function (and other 
variables)
-> Generate model correlation functions from 
galaxy-halo relation model
-> Fit parameters
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Halo Occupation Modelling
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Galaxy Environment
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Springel et al., 2006 (Millennium simulation)

Both the DM and the Galaxies are Evolving



23

Galaxy Environment



Galaxy clustering in the early 1990’s – an early hint of dark energy?
(SNe evidence comes out in 1998/1999, Efstathiou+1990 find 
suggestion of Ω! ≈ 0.8…)
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Historical Notes



2019 Nobel Prize in Physics goes to Jim Peebles for work on the large scale 
structure of the Universe! (and exoplanets)
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Historical Notes

Davis and Peebles 1982
(2400 galaxies!)



26

Future?


