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Galaxy Evolution

• We will focus here on galaxies at z < 3.0  
• Difficult to escape a “à la Prévert” inventory here 

• From the answer to 2015 call: 
•  Star Formation (2) , SED fitting, AGNs and AGN 

feedback (2), ETG, surveys (3), ISM, Environment… 
• All but one proposals are data and observations driven.  
• Galaxy evolution was one of the main theme of Herschel. 

As such, this theme beneficed from CNES support while 
it lasted 

• PNCG supported OHP observations (GHASP, SOPHIE 
for Gaia calibration) until 2015, but this was a small 
fraction in PNCG budget,
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PNCG call results for AO

• The impact of Herschel support by CNES is clearly visible 
during the period.  

• Theme 4 will now benefit from CNES Support to GAIA 
• CNES Support to JWST will probably be at higher z.

Year Request
ed

# 
Request

Funded 
(k€)

CNES 
Herschel"

(k€)

# 
Rejected

2014 110 13 64 36 58% 2

2015 127 15 60 20 56% 3

2016 120 16 49 - 40% 6
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The Main Sequence of Star Forming Galaxies

• The MS is now firmly established, thanks to Herschel Surveys 
(e.g. Schreiber et al., 2015). 

• It now become a test for numerical simulations (Illiustris, 
Horizon-AGN). 
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VUDS: VIMOS Ultra-Deep Survey

Le Fèvre+15 Tasca+15

Tasca+1410 000 galaxies up to z ~ 6
SFG Main-sequence up to z~5

Major mergers @ z~3
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Stellar Mass Function Evolution at z < 1.5

• 22 square degree with CFHTLS + Ks and VIPERS redshifts 
• Number of massive ETG x 2 between z=1 and 0 ⇒ dry merger 
• Stable knee of the SF MF at 

Moutard+16
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Low-mass galaxies up to z~1

• Properties of low-mass 
galaxies (log M* < 9.5 M⦿)  
over 8 Gyr.

Angular momentum

Metallicity

Star formation rate
3DHST + WISP

VUDS, zCOSMOS

Contini+16

Amorin+14,15

Atek+14
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Simulations: the role of AGNs

• Horizon-AGN : AGN feedback 
allows for recovering the 
correct morphological mix of 
the galaxy population at high 
mass (Dubois et al., 2016)
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Simulations: turbulence and star formation

• High resolution needed to understand turbulence and star 
formation. 

• We are almost here… Renaud+13, 14, 15
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Gas Accretion

Signature of accreting gas,  
co-rotating with the host galaxy 

!
Cold flow disk with dMin/dt ~ 2-3 x SFR 

QSO
QSO z~0.9

Galaxy kinematics from MUSE

Accreting gas kinematics from UVES

Bouché+13,16, also Peroux+16
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Supernovae Feedback

• SN-driven Wind Properties with MEGAFLOW 
• Goal: 80 star forming galaxies @ z~1 
• First constraints on mass loading dMout/dt ~ 0.7 x SFR

MUSE"
UVES

Schroetter+15,16, also Quiret+15
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Molecular gas fraction evolution

• PHIBSS+PHIBSS2 LPs @ PdBI : Evolution of the gas 
fraction as a function of redshift. 

• Use of dust continuum as a proxy 
• Dense gas tracers are hard. CO (5-4) as a good proxy ? 

Genzel+15 Daddi+15



PNCG @ IPN, Nov 22, 2016H. Aussel & T. Contini

The role of environment: Virgo

• Ram pressure striping is effective for massive galaxies in massive clusters 
• Ram pressure can remove 100 x more gas than nuclear AGN feedback 
• New Large Program VESTIGE of systematic Hα imaging of Virgo with 

Megacam.

Boselli+16
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WF Workshop @ IAP, January 4-5

• https://wfastroiap2017.sciencesconf.org

https://wfastroiap2017.sciencesconf.org
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Survey of WF astro / Terapix

• Will be announced today.
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Future prospects: spectroscopy

• MOONS is coming to VLT. Start of science operations late 
2019, early 2020. 

• WEAVE has a Galaxy Evolution survey, but small french 
participation on this theme 

• MSE 

Flores+16
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Future Prospects: E-ELT

• PNCG community:  
• Harmoni 
• MOSAIC: Need to ensure the instrument status. 

• Will allow studies at high redshift. 

Evans+15
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Future Prospects: Molecular and Atomic Gas

• Noema and Alma : slowly building large samples of galaxies. 
• SKA: open a new window on the atomic gas.
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Future Prospects : JWST

• Guillard+15
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Future Prospects: Euclid

• Euclid is a cosmology mission 
• Euclid was adopted also thanks 

to its legacy value. 
• Euclid will provide HST-like 

morphologies for 2.108 Galaxies 
with H<22.5 

• Euclid will allow for detailed 
studies of the SMHM Relation.

Leauthaud+12


