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VIPERS in a nutshell

• 53,927 objects

• 0.5 < z < 1.2

• i ⩽ 22.5

• 16 deg2

• ∆z = 0.00047(1+z)

• UV-optical-NIR

First data release (PDR1)

Guzzo+2014, Garilli+2014

Garilli+2014
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Galaxy stellar mass function (GSMF) 
of VIPERS PDR1

• more statistical power than previous spectroscopic 
surveys (e.g. zCOSMOS)

• and less cosmic variance
But... what about the environment?
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An excellent laboratory at z~0.8
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Environment definition via density contrast

Cucciati+2014, A&A..565..A67
Cucciati et al. 2014, in prep.
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Environment definition via density contrast

• Galaxy tracers MB < 20.4 - z

Cucciati+2014, A&A..565..A67
Cucciati et al. 2014, in prep.
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Environment definition via density contrast

• Galaxy tracers MB < 20.4 - z

• Also photo-z used  (cf Kovač+2010)

Cucciati+2014, A&A..565..A67
Cucciati et al. 2014, in prep.
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Environment definition via density contrast

• Galaxy tracers MB < 20.4 - z

• Also photo-z used  (cf Kovač+2010)
• ρ(r,R) filtered with cylinders

Cucciati+2014, A&A..565..A67
Cucciati et al. 2014, in prep.
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Environment definition via density contrast

• Galaxy tracers MB < 20.4 - z

• Also photo-z used  (cf Kovač+2010)
• ρ(r,R) filtered with cylinders

• R → 5th NN;  depth ±1000 km/s
• 2-8 Mpc/h scales

Cucciati+2014, A&A..565..A67
Cucciati et al. 2014, in prep.
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Environment definition via density contrast

• Galaxy tracers 
MB<20.4 - z

• Also photo-z used  
(cf Kovač+2010)

• ρ(r,R) filled with 
cylinders

• R → 5th NN;  
depth ±1000 km/s

• 2-8 Mpc/h scales

Cucciati et al. 2014, in prep.

Low density (LD)

galaxies with δ < 0.7

High density (HD)

galaxies with δ > 4
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Does the GSMF shape change 
as a function of the environment? 
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Does the GSMF shape change 
as a function of the environment? 

ID+14, in prep.

Vmax points and 
STY fit by means 

of ALF (Ilbert+05)

High density
Low density
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Galaxy type classification

•     

NUV-r-K diagram
(Arnouts+2013)

three galaxy types:

passive

“green valley”

active
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Shape of the passive GSMF
High density
Low density

passive
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Shape of the active GSMF
High density
Low density

active
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Comparison to zCOSMOS...
Passive gal.Active gal.

LD
HD

LD
HD

Bolzonella+2010
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Comparison to zCOSMOS...

zCOSMOS
0.5<z<0.7

VIPERS
0.51<z<0.65

Low density
High density

Low density
High density
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Comparison to zCOSMOS

With VIPERS, the exponential tail (i.e., Schechter’s M★) of the 
passive GSMF is significantly different between HD and LD
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Annunziatella+14: 
passive GSMF steeper 
in the highest density 

(A&A and poster)

    

MACS J1206.2-0847 
(CLASH-VLT z=0.44)

VIPERS passive: αHD= 0.0±0.2 
   αLD=-0.5±0.2

...but see contrasting evidence e.g. in Calvi+12, Vulcani+12 
(same GSMF shape in clusters and field)

cl
us

te
r 

co
re

outer regions 
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Discussion
DM perspective:
• Halo mass segregation (more massive ones in 

the HD regions)

• Environmental history (same halo masses 
with ≠ merger trees in LD and HD)

Galaxy perspective:
• Differential evolution (= quenching 

mechanisms, ≠ epoch)

• Environmental quenching



I.Davidzon -- Galaxy evolution in the VIPERS environment -- EGEE, Bologna 09/15/2014

An empirical description (Peng+2010)

Stellar mass limit 
for VIPERS 

passive galaxies

Peng+10
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Mass quenching at work

fquench(ℳ,z)

∝ SFR (ℳ,z)／ℳ★

z~0.7 z~0.6

z~0.7

Galaxy types
passive vs. active

GSMF normalisation
by Voronoi’s volumes

(see a similar approach 
in van der Burg+2013)
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Applying Peng+10 formalism 
to VIPERS data

Low density regions

prediction

Starting from the 
observed GSMF at 

0.65<z<0.8, we get a 
prediction at 
0.5<z<0.65

We compare it to 
VIPERS data at the 

same redshift

VIPERS obs. 0.51<z<0.65 
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prediction

Low density regions
NUV-r-K suggests 
that in ~0.8 Gyr 

only green galaxies 
could have time 

to become passive

fquench(ℳ,z)

∝ SFR (ℳ,z)／ℳ★
z~0.7 z~0.6

z~0.7
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Low density regions

predictions
assuming only

mass quenching
(Peng+10)
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High density regions

predictions
assuming only

mass quenching
(Peng+10)
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Post-quenching effects in the HD regions

• Dry merging modifies the shape of the passive 
GSMF

• Better agreement with VIPERS when including 
20-30% galaxy mergers (1:1 mass ratio)

mass quenching only
m.quench.+dry mergers
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Summarising
• VIPERS offers unprecedented statistical power 

to study galaxy evolution.

• Accurate zspec allow us to identify 3-D 
environments.

• The environment modifies the GSMF shape, 
especially in the high-mass end.

• Environment dependence of the GSMF, as 
described by Peng et al., is supported by our 
data (first piece of evidence at z>0).
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A one-minute vacation 
in the VIPERS environment
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Filaments

Disperse algorithm 
(Sousbie 2011)

High density
Low density

ID et al., in prep
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Voids

Micheletti+2014

D. Micheletti et al.: The VIMOS Public Extragalactic Redshift Survey

Fig. 11. Illustration of the region surrounding the largest maximal sphere in our catalogue (W1.0075.000),
which has radius of 31 Mpc. The left hand panel shows this sphere and the other six maximal spheres detected
in this void region. The right hand panel shows, in red, the centres of the overlapping significant spheres that
make up the void, other void regions within this area of the survey are shown in orange. The black points in
both panels are the unisolated galaxies, while the grey points are the isolated galaxies.

The identification number of each maximal sphere is composed of: the VIPERS field to which

the maximal sphere belongs (W1 or W4); a void index indicating to which void the sphere belongs

(VVVV); a sphere index indicating the size rank of the sphere relative to other maximal spheres

within the same void. The complete void ID has the form Wx.VVVV.SSSS.

For each maximal sphere of our catalogue we provide: the right ascension, declination, and red-

shift of the sphere scentre; its comoving radius in Mpc; a p-value giving the detection significance

with respect to a Poisson distribution; the fraction of sphere volume inside the survey boundary.

7. Void-galaxy cross-correlation function

The void-galaxy cross correlation function measures the probability, in excess of random, of finding

a galaxy at a certain distance from the centre of a void. Cross correlations between galaxies and

other astronomical objects, such as groups, clusters, and quasars, have been extensively studied

(Padilla et al., 2001; Padilla & Lambas, 2003; Myers et al., 2003; Yang et al., 2005; Mountrichas

et al., 2009; Knobel et al., 2012). However, the study of void-galaxy cross correlations is in its

infancy.

Nevertheless, the void-galaxy cross correlation function has the potential to be a valuable statis-

tic. It contains information which can be used to constrain models of galaxy bias (Hamaus et al.,

2013). It might also be possible to use the geometrical properties of the void-galaxy cross correla-

tion function as a standard ruler (Sutter et al., 2012a).

Article number, page 17 of 35
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Groups

W1 

W4 
XLSSJ020353.43

1
Iovino et al., in prep.
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Thank you!
Any question?


