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VIPERS, started in 2008,  released its final set of 
nearly 90 000 galaxy redshifts in November 2016, 
together with a series of science papers that range 
from the detailed evolution of galaxies over the past 
8 Gyr to the growth rate and the power spectrum of 
cosmological structures measured at about half the 
Hubble time. 

The VIPERS data, obtained within the framework of an ESO Large Programme over 
the equivalent of just under 55 nights at the Very Large Telescope, will remain the 
largest legacy of the VIMOS spectrograph and its still unsurpassed ability to reach 
target densities close to 10 000 spectra per square degree 
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General

We apply the method to 90 000 spectra from ∼
the VIPERS survey and compare the results 
with a subset for which careful editing was 
performed by hand. We find that the automatic 
technique reproduces the time-consuming 
manual cleaning in a uniform and objective 
manner across a large data sample. The mask 
data products produced in this work are 
released together with the VIPERS second 
public data release (PDR-2).



  
Galaxy evolution

bimodality both in Sersic 
index and colors is seen at 
least up to z ~ 1.2, with a 
steeper evolution of a 
population of disk galaxies.

Important extra value has been added to VIPERS by 
the morphological analysis of the CFHTLS images, 
which allowed us to obtain reliable Sérsic indexes 
and effective radii for the majority of the objects in 
the catalogue (Krywult et al., 2017)



  
Galaxy evolution



  
Galaxy evolution

Our analysis confirms the downsizing scenario, as the redshift of formation 
increases with stellar mass, and massive galaxies have older stellar populations 
than less massive galaxies, with metallicity variations with stellar mass providing 
only a relatively minor perturbation to this overall evolutionary picture.



  
Galaxy evolution

The fraction of star-forming vs. passive galaxies is 
quantified as a function of local density  revealing 
that it is higher in low-density regions and for the 
most massive galaxies at redshift approaching unity.



  

Galaxy evolution

The paper revealing the 
developing bi-modality 
of galaxies into those 
whose optical light is 
still dominated by young 
stars (D4000 ~ 1.2;  the 
blue cloud population) 
and the red sequence of 
old, passive galaxies 
(D4000 ~ 1.9).



  

Galaxy evolution

The evolution of the number density of massive 
(> 1011 M ) passive galaxies (MPGs) and their ⊙
stellar population ages, separating objects by 
surface stellar mass density. With an 
unprecedented sample of about 2000 such 
galaxies, VIPERS provides a novel picture of how 
the current population of MPGs could have been 
formed. 



  

SUMMARY – galaxy evolution

The description of the physical properties of VIPERS galaxies is significantly enhanced by 
the availability of a series of ancillary data. These data are combined to perform reliable 
spectral energy distribution (SED) fits and, in turn, estimate luminosities, colours and 
stellar masses. All these quantities, coupled to spectral information (like the amplitude of 
the 4000 Å break) and structural parameters from a morphological analysis (Krywult et al., 
2017), have allowed us to look at the evolution of classic relationships observed at z ~ 0. 



  

Clustering

A first VIPERS estimate of the cosmic growth rate from  
redshift-space distortions was obtained from the PDR-1 
data (de la Torre et al., 2013).  Using the PDR-2 data, 
therefore, a series of RSD investigations using a variety of 
methods has been planned, some of which are still being 
completed. This paper present the measurement on the full 
sample with a focus on the required nonlinear corrections 
and investigate in detail the systematic effects present in 
the VIPERS data. 



  

Clustering

In this work, RSD investigations have 
been supplemented by measurements 
of galaxy-galaxy lensing performed on 
the parent photometric sample, the 
CFHTLS, allowing the growth rate of 
structure to be separated from the 
amplitude of matter fluctuations



  

Clustering

We find a signature of an 
increasing contribution of 
filamentary structures in 
the correlation function. 

From the analysis of the 
connected 3CPF, ζ(θ), we 
find that more massive 
and luminous galaxies 
present a stronger 
clustering, with a 
percentage difference of 

20–40% between the ∼
extreme bins, which is, 
however, not statistically 
relevant given the current 
uncertainties. These 
results confirm the ones 
obtained at lower redshifts 
in SDSS, and extend 
them, for the first time, up 
to z  1.1.∼



  

Clustering

This Figure shows the estimate of the power spectrum of 
the galaxy distribution, P(k), from four independent sub-
samples of the VIPERS PDR-2 data over the redshift range 
0.6 < z < 1.1. At about half the Hubble time, this is the 
highest redshift where such a measure has been 
produced, straddling Planck and local measurements. This 
classic statistic contains information about the mean total 
density of matter in the Universe and the baryonic-to-dark 
matter fraction.



  

Clustering



  

We reported the first 
characterization of large 
scale filamentary structures 
at z  0.7, carried out in the ∼
cosmological volume probed 
by the VIPERS 
spectroscopic survey.  

We observe a small but 
significant trend for galaxies 
with different stellar masses 
and stellar activity to 
segregate near the filaments 
with the most massive and / 
or passive galaxies being 
closer to filaments. The 
signal persists even after 
down-weighting the 
contribution of nodes and 
high density regions.

ClusteringClustering



  

SUMMARY 

VIPERS has opened the way to accurate statistical studies at z > 0.5, refining 
the scaling relationships that were only hinted at so far, owing to the limited 
size of deep samples, and enabling novel ways to look at the data, self-
consistently modelling the galaxy properties and the underlying density field 
through a Bayesian approach.

● Aims: large scale structure, galaxy environments and galaxy properties at 
0.5<z<1.2, with accuracy comparable to local state-of-the-art surveys

● In order to: 

● probe the properties of dark energy from growth of structure

● understand the evolution of the large scale structure from z~1

● link with high accuracy galaxy properties, environments and cosmic web

● Main results: MANY and more soon

● Great legacy value: full data set just got public!
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