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Exquisite tool but…
it is sensitive to mostly to 
physics of the early Universe. 
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it is sensitive to mostly to 
physics of the early Universe. 

Late Universe:
- modified gravity
- modified geometry
- evolving curvature...
 



  

Anisotropy of the Hubble Flow
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Hubble Flow
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Anisotropy of the Hubble Flow

        monopole and dipole removed       monopole removed

Data: Cosmicflows-3
Angular smoothing: 15º
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Constrining the Universe using the anisotropy of the Hubble Flow



  

Origin of the dipole

  Hubble Flow:          
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Hubble Flow dipole due 
to LG’s boost 



  

Hubble Flow dipole due 
to LG’s boost 



  

Hubble Flow dipole due 
to LG’s boost and bulk flow 
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Hubble Flow dipole due 
to LG’s boost and bulk flow 
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Hubble Flow dipole due 
to LG’s boost and bulk flow 



  

Hubble Flow dipole due 
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Hubble Flow dipole and 
cosmic environment

Courtois et al. (2015)



  

Hubble Flow dipole within
full GR treatment

Bolejko et al. (2016)

Bolejko et al. (JCAP, 06, 035, 2016)



  

Summary
●  New tool sensitive to late time cosmology:

●  Cosmological parameters 
●  Modified gravity (?)
●  Modified geometry (?)

●  Useful tool to understand local cosmological 
environment:

●  Test the Bulk Flow hypothesis
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