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Modern Cosmology: 
Enigma, Challenges and Visions
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Efficient Halo formation?
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Galaxy formation
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Frame work

Data: 
SDSS Main Galaxy sample 

redsfhit <0.074 
Stellar Mass > 10^11 

Massive Galaxies

Model: 
Dark Matter only Nbody simulation 

iHOD: 
Halo Mass determines galaxy properties
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Halo Occupation Distribution (HOD) 
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Two-Point Correlation Function
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Projected Correlation function (SDSS)



Halo formation effect?

Over-density: Primary environment dominates 
halo formation. No signature for galaxy 
formation physics for LRG.

Secondary Environment?



Tidal Environment
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Tidal Shear
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Tidal anisotropy
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Possible Super Cluster
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Tidal anisotropy (Universal?)
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Galaxy in different environments



Stellar Mass function



Galaxy Quenching



Projected Correlation function
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Projected Correlation function



Galaxies Bias
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Cross-Correlation



Summary

• Over-Density is primary driver of halo formation. 
• Impact of galaxy formation in different over 

density environment is not observed in current 
data. 

• Tidal anisotropy is a secondary environment 
independent of over-density. 

• Tidal anisotropy strongly influence halo 
formation. 

• No significant signature of galaxy formation is 
detected in different tidal anisotropy 
environment.


