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Open collaboration, current core team:
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Cosmography : mapping with dynamics.
Cosmology questions : cause of the CMB motion at 630 km/s, expulsion from voids?




The large scale cosmic flows constraints on cosmology

Peculiar velocities are only due to gravitational interactions.
Our Galaxy has high deviant motion of 630 km/s w.r.t. the CMB dipole (Fixsen et al. 1996)

Decomposition into components:

- Infall towards Virgo cluster at 16 Mpc: ~ 140 km/s (Karachentsev et al. 2010)
- Motion away from a large Local Void (Tully, Courtois et al. 2008)

- Great Attractor at ~ 50 Mpc (Lilje et al. 1986; Lynden-Bell et al. 1988)

- Perseus/Pisces cluster on the opposite side (Hanski et al. 2001)
- Shapley concentration at ~ 150 Mpc ?(Pike & Hudson 2005; Erdogdu et al. 2006; Bilicki et al. 2011)

- Observed components cannot totally explain the flow? (Lavaux et al. 2010; Nusser & Davis 2011;
Courtois et al. 2012,2013)

Cosmic flows project :
Measure distances d
Peculiar velocities: V. =V, - Hd
Infer 3D velocities and density field
Project to initial conditions (back in time machine)
Simulate evolution to present conditions




Status of Current observational surveys:
13,000 good HI — 10,000 good photometry

Data expands :
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Deep HI exposures, NRAO large program
(+1,000 hrs GBT, Parkes, 200 nights/yr ) + archives




The cosmography saga — episode 1




Cosmography with Cosmicflows-1
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| band Tully-Fisher calibration
HI linewidth pipeline
Photometry pipeline

Malmquist Bias control
Hubble constant derivation with SNla

Reconstruction control
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What was causing the tidal
flow after 80 Mpc in CF1 ?
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Current analysis of CF2




The cosmography saga — episode 2

(avant-premiere grab your popcorns)




Peculiar velocities are used in Initial Conditions to constraint cosmological simulations

The back in time machine

Wiener Filter + Reverse Zeldovich approximation
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Using cosmicflows-2 peculiar velocities as initial conditions + WMAP7 power spectrum
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Current Cosmic-Flows-2 Wiener Filter reconstruction
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1%-2% matter in universe cartographied with large uncertainties

Precision cosmology :

3rd generation : 800k gal combining Wallaby — Westerbrok 2 to 77 k km/s

TF without inclinations ?




Future surveys and simulations : unveiling the history of dark sectors

( data reduction

1,800 > 8,000 > 100,000 distances

- Single dish HI surveys (Alfalfa, EBHIS)
- Photometry : adding (SPITZER + WISE)
. closer to ZOA (calibration TF + field galaxies)
. avoid North/South filter band bias
- Add methods like Baryonic TF (see Zaritsky, Courtois et al. 2014)

WALLABY, WNSHS Apertif , MeerKAT
Pan-STARRS + SKYMAPPER
700 Mpc= 10 millions to have 7 per 10 Mpc cell

Peculiar Velocity Data will include
other super-continents of galaxies, and a grand
canyon 240 Mpc wide across ZOA
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A journey through our Universe ...

.. discover the starting from the Big Bang, lthe f¢
of elements in stars and galaxies

Astronomy Museum and Planetarium,
4000 m? Vaulx-en-Velin, Lyon

200 m? exhibition dedicated to Cosmology
80,000 visitors/year




