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Outline of the talk

About the accuracy/reliability of stellar masses: the CANDELS exercise
The impact on the estimate of the Mass Function

The evolution of the MF at z>4
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Santini +15 /720
Table 1 Table 1
Summary of the assumptions adopted to compute the stellar masses in CANDELS. (continued)
Mcthod 2a- Method 2d- Method 4b Method 6a- Method 10c Method 11a- Method 12a  Method 13a- Method 14a Method 15a
PI G. Barro G. Barro S. Finkelstein A. Fontana J. Pforr Pl M. Salvato T. Wiklind S. Wuyts B. Lee S.-K. Lee
fitting method min x* min x min x? min x* min x? fitting method ~ medianof the  min x* min x2 MCMC min 32
;.
code FAST® v0.9b  Rainbow® own code phot € HyperZ4 mam PDF
4 L/ "
stellar templates BCO3*  PEGASE/ v1.0 CBOT? BCO3* Mos* code Le Phare Wikz® FAST® v0.8b SpeedyMC® own code
IMF Chabrier Salpeter Salpeter Chabrier Chabrier stellar templates BCO03* BCO3¢ BCO03¢ BCO03¢ BCO03*
SFH ol ol ™+ i“,r’ ol o+ u,u,,?_n IMF Chabrier Chabrier Chabrier Chabrier Chabrier
const. + const., .
* SFH o del-r¥ ™ 7 + del-v¥ + const.! delr¥
log (r/yr) 8.5-10.0 6.0-11.0 5.0-11.0 8.0-10.2 8.0, 8.5, 9.0 + lin. iner.®
stop™ 0.2 0.1 6 steps 9 steps
log (7/yr) 8.0-10.5 -oo¥ - 9.3 8.5-10.0 7.0-9.7 8.0-10.0
log (r'NV fyr)" &5, 9.0, 10.0 step™ 9 steps 9 steps 0.1 - 14 steps
log (to/yr)” 8.0, 8.5, 9.0 metallicity [Z:] 04,1 0.2,04,1,25 1 1 0.2,04,1,25
metallicity [Zs) 1 0.005, 0.02, 0.2, 0.02,02,04,1 002021,25 02051,25 log (‘B:{yf) 7.0-10.1 7.7-9.8 7.7-10.1 8.0-10.1 7.7-10.1
04,1,25,5 step 57 steps 24 steps 0.1 —_ 64 steps
log (seefr) 76101 SOMO1  6OMOL  TeOl 80103 yonjey  Cebe Cebeel  Calsew Catzet Catzet
extinction law Calzetti Calzetti Calzetti Calzetti + SMC - extinction E(B-V) 0.0-0.5 0.0-1.0 0.0-1.0 0.0-1.0 0.0-1.5
step 0.1 0.025 0.025 — 0.025
extinction E(B-V) 0.0-1.0 0.00-1.24 0.0-0.8 0.0-1.1 0.0
step 0.025 0.025 0.02 0.05 nebular emission yes no no yes no
nebular emission no no yos no no priors P » P » P
priors g g g ne - reference 6 7 8 9 10
reference 1 2 3 4 5
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Dominant uncertainty: photometric redshift,

10

6M,z/6 M,CANDELS

5M,z/6M,CANDELS

not cholice

of models

Illlll'jl‘ljlll‘llf

L) L} L] I L) L] L] I L) L] L] l L] L] L} l L]

GOODS-5

lllllllllll'lll
lll'lllllllllll

E——

' L A l 1 1 L l L LA l ) — A l A

St

l"lllllll'l'llllllllllllll

median=2.02+0.04

SIQR=0.82

lllllllllllllll

lllllllllllllllllllllllllll

llllllrllellljll

—

ubS

lIIllIllllllIIlll
llllllllllllllll'

A L L l L L L l L L L l A A L l L

lllllll'llll'llllllllllll'l

median=1.64+0.02

SIQR=0.55

llllllllll

—

lllllllllllllllllllljlllll

5 P\QAEDIAN 10 '
log M,7" /Mg

1 2 3 4 5 6
Redshift

)

=0

—
o)

®
O
m

C



Outline of the talk

The impact on the estimate of the Mass Function
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log(¢)[h3Mpc~2/log(M,,,)]

Grazian et al.: The high-z stellar mass function in CANDELS
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Outline of the talk

The evolution of the MF at z>4
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log(¢)[h3Mpc~23/log(M,,,)]

CANDELS - GOODS-S+UDS. (Grazian, AF+15, astro-ph)
H-selected sample, full photo-z selection
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Outline of the talk

Are we missing SF galaxies at z>47
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|s the overall picture consistent? ssTi@pter
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* A missing population of dusty sfr-ing galaxies at z>4
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Outline of the talk

Quiescent galaxies at z>4 (??) (Merlin+, 15)
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Passive galaxies at z>>2

SED fitting + no 24Um emission

Fontana et al 2009

A. Fontana et al.: The fraction of quiescent massive galaxies in the early Universe
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Fig. 4. Examples of “red and dead” galaxies at z > 2.5. For each object,
from left to rieht: the observed flux in the GOODS band and the best-
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rest-frame (U-V)

F,/10"ergss'cm® A"

0.0 }—

- -
. .
o (4]

- B

ot
0

i 3"105 T '<420 T ]  SpRzerMIPS 24um STACK
. log[MMg= 10.6 |
2.0+ |
- 997 R
E (=] !
E quiescent ‘- é e ®
151 *o o ¥ ® B | HerscheyPacs 100um STACK
El % 15 sources
© a d
- e © o dusty star-forming.
1.0+ ® % o @ -
0.5 star-forming ] HerscheuPacs 160um STACK
1 1 ]5 sources
O.OLA.IAAA.I... o farrIR>30.‘l-
0.0 0.5 1 .0 1.5 2.0
rest-frame (V-J)
A (A) A (A)

. z=3.59 ZF-CDFS-4719 - 2=3.77 ZF-UDS-2622 '
K=23.4 AB + K=23.0 AB ‘
M= 0.45x 10''M,, - 20 M=0.87x10"M, ;
SSFRgep= 1.91x 10" yr < | sSFRg=18. 62% 10" /yr ~

§ |
T 1.5
w s
& |
(-] s
2 1.0
2 Z
o
0.5
e 0.0} e
10000 10000
A (A) A (A)

F,/10"ergss' cm™®A

s
o

o
@

o
(=)

o o
B »

O
n

ASTR@DEEP

Straatman+ 14

A (A)

(7
N

Z~4 massive guiescent
galaxies from ZFOURGE

M

ZF-UDS-10684

z=3.95
K=24.1 AB

M= 0.85x 10“M
SSFRgep= 4. 47x 10" lyr

10000
A (A)




SSFR<1E-11 Age/t>4

| | LI LI LI LI I B LI LI I LU LI LI LI | I i
4 4 -
3 3 .
7 7 '
2 2 ]
1 1 ]
0 0 -
-1 _l L1 1 1 | 1 1 1 | 1 11 | 1 11 | 1 1 1 | I— _1 _l 1 11 | | I | | 1 1 1 | 1 1 1 | 1 11 | I—
-1 0 1 2 3 4 -1 0 1 2 3 4
(V_J)rest (V_J)rest



HUGS (Hawk-l UDS and GOODS Survey): ssti@hies

A.Fontana (Pl), ]. Dunlop, Faber, Ferguson et al...

Large Hawk-I@VLT program (250hr)
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' - ‘1o, larcsec? 50, IFWHM?
Layout and summary of observations for the GOODS-S field. We note that each pointing has becn\otated with PA=-19743grees

Pointing Central RA  Central DEC  Exposure time (Sec) Final seeing maglim'”  magli
K band
GOODS-D1  03:32:36.835 -27:47:45.24 113520 0 39 27.8 26.5
GOODS-D2  03:32:24.890 -27:48:33.22 112800 >N 0.38 27.8 26.5
GOODS-W1 03:32:41.080 -27:51:44.32 47220 0.43 27.4 26.0
GOODS-W2 03:32:29.650 -27:44:37.26 40800 0.38 27.3 26.0
GOODS-W3  03:32:31.796 -27:51:01.74 37320
GOODS-W4  03:32:20.242  -27:44:59.97 41880

0.38

27.3

25.9



Traditional tau-model stink

) Inclusion of a variety of SFH:
constant, exp. declin, inverted tau, t?exp-t/T
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Merlin+15
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BCO3 + all metallicities + Calzetti law
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New selection:

Use top-hat libraries with varying durations of the burst (tau parameter)
from 0.3 to 3 Gyrs + dust reduced after burst max(E(B-V))=0.2 using
CANDELS official photo-z

Models with age > 0 are after burst, passively evolving; models with age
< 0 are still star forming (“age” has no sense)

K+IRAC1,2(,3,4) detected objects, z_off > 3,
quiescent (sSFR<1/t _U(z));
fit them with the top-hat library and select sources which have NO star

forming solutions with prob > 2%

IRAC1234 detected (193 sources):
p*=2%: 34 sources
p*=5%: 51 sources
Pp*=10%: 67 sources

Pp*=20%: 193 sources (ALL)
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Take-away lessons:
mass estimates are reasonably consistent against model

uncertainty;
impact on MF must be estimated and taken into account;

Strong evolution in the MF from z=4to 7

- Apparently inconsistent with naive SFR estimates from LBG
what are we missing”?

Excellent candidates of quiescent galaxies up z~5 are
being found in CANDELS+HUGS on GOODS.
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