
SAGACE


Stellar Mass And GAlaxy CEnsus 

in the first two billion years of the Universe


!



Galaxy assembly in the ΛCDM
Hierarchical growth of dark matter halos



➣ continuous increase of the baryons available 
for the galaxy stellar mass assembly: 



gas accretion + mergers



T=2 Gyr, z=3

T=13.4 Gyr, z=0

T=0.7 Gyr, z=7

Observational constraints from deep surveys



SAGACE: between z=3 and z>7+



Présentation du projet

ANR « jeune chercheur » only one node at LAM



Starting date: September 2014



End date: September 2017
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Budget

173k€ over 48 months



!

!

!

Iary Davidzon started in March 2015 for 2 years.



!

Clotilde Laigle started a PhD in Sep. 2013 with H.J. 
McCracken and works a lot on this projet too.





The IRAC-Spitzer surveys
Survey with the Spitzer telescope with IRAC 3.6+4.5µm



• 1800hr over COSMOS (done)+ 1800h avec SMUV (ongoing)



• 1800hr over UDS (done)



Spitzer-IRAC: the only instrument 
to get stellar masses at z>4

before SPLASH

With 1 year !
of SPLASH

Extend the stellar mass census at 4<z<7 with SPLASH
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The COSMOS 2-deg2 field
2 deg2 UDS field is second priority



Photometric catalogue, photo-z and 


physical parameters

Already done by Laigle, McCracken, Ilbert



paper submitted



Best survey to get and test the 
photometric redshifts

Hyper Suprime Cam >27



UltraVISTA DR2 mag~25.3



SPLASH mag~25.2



spectroscopic redshifts



zCOSMOS bright!
I<22.5



Best survey to get and test the 
photometric redshifts

Hyper Suprime Cam >27



UltraVISTA DR2 mag~25.3



SPLASH mag~25.2



spectroscopic redshifts



!
zCOSMOS faint!
B<25



Best survey to get and test the 
photometric redshifts

Hyper Suprime Cam >27



UltraVISTA DR2 mag~25.3



SPLASH mag~25.2



spectroscopic redshifts



!
VUDS !
I<25



Best survey to get and test the 
photometric redshifts

Hyper Suprime Cam >27



UltraVISTA DR2 mag~25.3



SPLASH mag~25.2



spectroscopic redshifts



➢unique combination 



  for z>4



!

ongoing work by 



I. Davidzon





Primordial Universe
Thesis of Pin-Wei



Work started by Iary, Laurence, OLF



11 good candidates at z>6.5

IRAC 3.6µm



- IRAC 4.5µm



really 
efficient to 
get the 
emission lines



get the spec-z for the z>6.5 
galaxies

29h asked with x-shooter this semester



Global star formation history 


of the galaxies at 4<z<6+

!

  

Use the stellar mass 
cumulated long the galaxy 
history to derive the SFH



and sSFR



+ direct UV tracers

from the 
MF

Ilbert et al. 2013



• To be converted into sSFR … next weeks


• Paper to be written by Iary Dadidzon



stellar mass function at 3.5<z<7.5



Evolution of the sSFR with redshift

●● ●●

●

●

●
●

●
●

● ● ●

●

<logM> ~ 9.8

● ●
●

Karim+11
Magdis+10
Daddi+07
Marmol+15
Noeske+07
Dunne+09

Reddy+12
Bouwens+12
Stark+09
Gonzalez+10
Stark+13; const. EW
Stark+13; evolv. EW

deBarros+14
Gonzalez+14
VUDS (Tasca+15)
Jiang+15 (young/old)

sSFR from EW(Hα)
age = T(z) − T(11)
age = 500 Myrs

SFH
exp inc. (τ = 5e8 yr)
const.

   
    
    

   
    
    

Speagle+14
(1+z) fit
time fit

0 1 2 3 4 5 6 7 8
0.1

1

10

redshift

sS
FR

 [G
yr

−1
]

EW(Hα) ~ (1+z)1.3

EW(H
α) 

~ (1
+z)

1.8

●

●

●

●

●
●

●
●

●●

●

<logM> ~ 9.8
This work

1.0 < z < 2.9
1.0 < z < 4.0
3.0 < z < 6.0

●

●

●

     
     
     
     

●
●

Literature (9.5 < logM < 10.5)
SDSS
VVDS (Lamareille+09)
3D−HST (Fumagalli+12)
FMOS (Silverman+15)
Erb+06
Schenker+13

Shim+11
Stark+13
Rasappu+15
Marmol+15
Smit+15

0 1 2 3 4 5 6
10

100

1000

redshift

EW
(H
α

)

• Used spec-z and IRAC colors to get the Hα EW at z>1.5


• Paper to be submitted by A. Faisst within 2 weeks 





WP8: comparison with the hydro 
simulation Horizon-AGN

• Clotilde Laigle generates lightcones and mock images 


• analyse simulation as done for data, then compare


➢ ongoing work by Clotilde and Iary





Schedule

Clotilde

Clotilde & Paul

➣ 3-4 months ahead



Be prepared to the future

➣first quenched galaxies


➣ z>6+



Follow-up with current



spectrograph 



Targets for JWST and ELT





Comparison with models

• SAM (several 
public ones)



• Hydro Horizon-
AGN





get the spec-z for the first 
quenched galaxies

Several interesting 
candidates that we 
can ask next 
semester



Evolution of the sSFR and link with 
the cosmological accretion rate

If a constant fraction of 
baryons converted in old ✩  
M’DM/MDM ∝ M’b/Mb ∝ SFR/M✩



!
sSFR follows the sMIRDM 



in most models despite the 



complexity of the involved 
processes



specific Mass Increase Rate 



sMIRDM = M’DM/MDM 



evolves in (1+z)2.5  





But there is a tension 
between the observed 


and predicted sSFR


!
Even at z<1.5


!
Missing physical processes 
or selection effects in the 
data ?



Evolution of the sSFR and link with 
the cosmological accretion rate

>0.3 dex ?

>0.3 dex ?



Evolution of the


star-forming MF


ΔlogM α log(1+sSFR*δt)


!

!

⚠ Need to remove the 

contribution of galaxies 
quenched during δt

!27

star-forming MF at z=2.5-3 
star-forming MF at z=3-4

ΔlogM

Infer the specific SFR from the  
star-forming MF evolution

t1

t2



Measure ΔlogM at 
different redshifts and 
different masses


!
➣ evolution of the sSFR 
estimated at various 
masses



!28

star-forming MF at z=2.5-3 
star-forming MF at z=3-4

ΔlogM

Infer the specific SFR from the  
star-forming MF evolution

t1

t2



Test the method with a SAM



test the method with a SAM



• Push at 4<z<6


• Improve at 1<z<4



Evolution of the sSFR with redshift


