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« Introduction: aim of the work
 Why early-type (spheroidal) galaxies?

* Why cluster vs field?
e Why z>17?

e C(Cluster vs field ETGs at z~1.3

Results from imaging data: structural parameters, scaling relations

On going work on spectroscopic data: star formation history of
cluster EGs and field dense EGs

 Conclusions

GEE5 2017 - Arcetri



* The buildup of their stellar mass and their guenching are still matter of debate.
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e Massive spheroid
2”
’ z=3.7
age of the Universe 1.5 Gyr
Glazebrook et al. 2017, Nature
F814W F125W F160W

Aim: reconstructing the mass growth of spheroids studying
their structure and star formation history at z~1.3
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: high density of galaxies, large number of spheroidal
galaxies =2 best suited for observations;

. differences or of differences give insight on
the mechanisms of mass assembly;

: to cut away a large fraction (~9 Gyr) of evolution; ground-
based spectroscopy feasible with reasonable telescope time (~10 hrs)
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e X1SSJ0223 z=1.22 (23 EGs) e GOODS-South (31 EGs 1.2<z<1.4; 70% z

spec’

e« RDCSJO848 z=1.27 (16 EGs) Tamburri+14) :
¢ XMMU2235 z=1.39 (17 EGs) * COSMOS 1.0<z<1.2 (178 EGs; 20% 2z ;

spec’
Davies+15; Scarlata+07)
(70% z

)
"Pec * CANDELS 1.2<z<1.4 Fos: <5%z
(Saracco+14,17; Ciocca+17) ( gS,; %
van der Wel+14; Huertas-Company+15)

spec’

>11 bands [0.38-8.0]u VLT, VISTA, HST(F775, F850, F160), Spitzer (3.6-81)

Zgsp<24  ACS-F850LP
Elliptical/Spheroidal morphology

Morphology and structural parameters derived from HST-ACS images
for all the galaxies (except for CANDELS)
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EGs reach stellar masses
and effective radius than field EGs.
Or
 Thereisa of massive and large EGs in
>2raceopet the with respect to cluster env.

Fraction

Differences significant at 3o
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Fraction

and EGs at z~1.3
have the same structure.

m = M, /10 Msun
Removes the dependence

of R, on mass.
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Stellar mass density Ze:<p,e>|\/|/L Valentinuzzi+1o (V10) - Zahid+15 (Z15) - Saglia+10 (S10)
Delaye+14 (D14) - Raichoor+12 (R12) - Newman+14 (N14)

No structural evolution of Cluster and Field EGs since z=1.3
Further growth along the M-R-o scaling relations. Dry minor merging negligible.

R, [kpc]

)
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Slit width 1.2”, 8 hrs exposure, R~1150, FWHM~7.4 A,

PANENS
22 targets
(including fillers)

21/22 redshift

13 ETGs confirmed cluster members, 7 with “high’” S/N....
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Slit width 1.2” 8 hours exposure, R~1150, FWHM~7.4 A,

R=92kpc
logM*=11.5 M,

Velocity dispersion &
v Aisp l0gMy,,=11.7 Mg

redshift measurement

Ppxf spectral fitting R.=0.8 kpc
(Cappellari et al. 2009) _ logM*=10.1 M
N logMy,,=10.7 Mg
MILES library 2
S/N(A)=3-9 (~7-20 rest) Re=4.1kpc
B logM*=10.6 M

I
at 3900-4100 i | logMy,,=11.3 Mg
Binned 3 Ang/pix |  " " SFR [O1]

3400 3600 3800 4000 4200 R.=3.5 kpc <1 My/yr
logMy,,=11.3 Mg,
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Slit width 1.2”, 8 hours exposure,

Velocity dispersion &
redshift measurement

Ppxf spectral fitting
(Cappellari et al. 2009)

S/N(A)=3-9 (~7-20 rest)
at 3900-4100

(as in RDCSJ0848 at z=1.27;
Jorgensen+14)

[arbitrary]

Flux

3600

3800
Arest [‘A]
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4000

4200

logM*=10.8 M
logMy,,=11.2 Mg,

SFR [OIl]
R.=1.0 kpc ™3 Mo/yr
logM*=10.8 M,
logM,,,=10.7 M,
R.=4.7 kpc
logM*=11.2 M,
logM,,=11.5 Mg,

SFR [Ol1]
R.=3.3 kpc ~4 My/yr
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T T T T ‘ T |
7-0.4%7,  BCO3 XLSS0223
MUNICS Field

2.>10%*My/pc?

Z=2.6%,

CN3883

I

7=2.5%,

BCO3 XLIS0223 J
MUNICS Field |

(Gargiulo+16; Longhetti+14)

BCO3
Models

Cha IMF

Large scatter, complex star formation histories, multiple stellar populations.
Sub-solar metallicity values disfavoured.
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Main/multiple burst (not always short t) + secondary bursts.
Z>Zsun favoured. Much different z;,,,
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* Main/single burst
e shortt
i ZNZSUH

logMy,,=11.7 Mg

1.5
! R.=2.6 kpc
0 l0gM*=11.5 M,
111
1.5 fIM,) %
1
” R.=2.1 kpc
logM*=11.1 M,
o2 =i R.=2.1 kpc

Age [Gyr]

logM*=11.14 M,

Gargiulo+16
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VANDELS z>1 spectra, R¥600, FWHM™~14 Ang,

* kinematics for M>101 M,
e suited for star formation history

40B1  z=1.287 || VANDELS
oc<220 km /s |

3600 3800 4000 4200
A

‘rest
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* The structure of spheroids does not depend on the environment.

i- (N [ v. Y ) L (YD TY ..- '.'-- 1 ) . -'. () () '. ) .. >

* The structure of ellipticals does not change with time. Their growth takes place
along the scaling relations: M, Re and o change accordingly.
= minor dry-merging negligible since z~1.3.

. different (complex) SFHs, different T, not single stellar population.
Z>Zsun favoured. Large spread in z;,,.
main/single burst, short T, Z~Z ..

Dense (field) EGs <> short/single burst
Non dense (cluster) EGs €2 longer/multiple bursts

Or Environment ?

Thank you!
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Cluster ETGs Cluster & Field ETGs
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Variation of the M/L along the plane (age-mass rel)
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Clusters only
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No structural evolution of Cluster and Field EGs since z=1.3
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(agreement with Jorgensen+14 and Woodesmas 1aseeontrast with conclusions of Beifiori+17)




Central stellar mass density (<1kpc)
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Simulations suggest that quenching occurs once a specific value of
central density is reached. Causal physical link or «side effect» ?

GEE5 2017 - Arcetri




