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QUENCHING &= MORPHOLOGY :

HOW TO MAKE ~M* SPHEROIDS?
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Impact Etbwasanﬁdfell‘ltesmlﬂwfbylﬁmup Maldsologles

ZENS: z~0 Groups Sample
Carollo, Cibinel et al 2013, ZENS I, Ap] 776, 71
Cibinel, Carollo et al 2013a, ZENS 11, Ap] 776, 72
Cibinel, Carollo et al 2013b, ZENS 111, Ap] 777, 113

The overall quenched satellite fraction
increases towards group centers.

(seégh Roscfh—ZO l‘Leng g(hiug qngll?\n !-§0|3

pro duce same morpho og/cal mix,

The fraction of quenched satellites
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picture of two quenching channels,
K xies and is independent of the environment,
quencned galaxies ) HéPBﬁ% that acts only on satellites

Is decouplggq H degends on halo-centric radius
the-overal-quenched-fraction
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Flat Morphological |V|IX of Quenched—SateIIltes with Rhalo-centric out to z~0 8

Carollo et al 2014, in preparation
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The morphology-density relation results
from the increasing fraction of quenched galaxies,
not from changes in the morphological mix towards the centres of halos
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Comparison of Morphologes between Quenched nd Star-Forming Satellites

» Despite no difference in the morphological outcomessof, Carollo+ 2014 arXiv 1402.1172
the two quenching processesthe mesphatsgtes of the quenched satellites

differsfystematicallysfrom their startforming countierparts
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» Quenched satellites have larger B/T and smaller half-light radii
than star-forming satellites
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Comparison of Bulges and Disks between Quenched and Star-Formmg Satellltes

ZENS IV. Carollo+ 2014 arXiv 1402.1172

100 = Mgqjaxy/Mo<10'07 10" < Mgajaxy/M <10'"

17 : SF disk

. quenched disk in SF sample
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» The bulges in quenched and star-forming satellites have very similar luminosities
Thad ftefecedsighBfiEsamaadfillealf-light radii are mostly due to differences in the disks,
» Any mass growttiabf ibeeblolges d3soiciatdtdles iththaenariop ed gatixies

greatly change these quantities
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Apparent Morphologlcal Transfoatlon Through D|sk Fadmg ‘

E = DQ/DSF <1

B
B+ Dgp

(B/T)sFr =

B (B/T)sF
" B+Dg £+ (1-£)(B/T)sr

(B/T)q

Disk fading after quenching
increases the morphological B/T — and decreases the half-light radii,
even if there are no underlying structural changes in the stellar mass distributions
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Simulated B/T and r1/z ofUmform Disk Fadmg after Disk Quenchmg

10" < Mya1axy, /Mo <107

ZENS IV. Carollo+ 2014 arXiv 1402.1172
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Anothermmﬁm lnssdmhgrowmldlskﬁgths

ZENS IV. Carollo+ 2014 arXiv 1402.1172
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» The quenched disks have smaller scale lengths than in star-forming satellites
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hsrhq 1 1y—1 Wlth hQ —~ OShSF .
hfade = hor —hg (hg' — hgp) ™
' -> hfade ~ hSF
With:
psr(r) = psro + 1.085rhgp > Uoo—Msro~0
" => AW(ASF)fage = 1 ma
uQ(r) = pq,o + 1.085rhy’, ““( ) ade g

the fading Ap(r) fede at different radii will be given by:

Ap(r) fade = (BQ,0 — tsr) + 1.085r(hg' — hgp).

Consistent with ~1-3 Gyr of passive evolution;
fully explains the smaller sizes of quenched satellites
relative to star-forming satellites
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Three Points so far

1. Simple fading of the disks after star-formation ceases can explain the change
in the observed (light-defined) B/T and in the mean half-light radii, that are
seen in gquenched galaxies relative to a plausible set of star-forming
progenitors, without the need for any substantial mass growth or other
changes in the bulge components.

2. This supports the idea that neither mass-quenching nor satellite-quenching
produce a significant structural change in the stellar mass distribution of
satellite galaxies.

3. Mass- and satellite quenching: apparently two quenching channels,
but a single physical process.
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The mbhﬂhhetﬂﬂeﬁﬂﬂliaﬂﬁlb&ﬁﬁmﬁﬁh@fendﬁéﬁscbmt{ist

lAe<24 COSMOS Sample

Carollo+ 2013, Ap) 773,112
= %7 qeres
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N O . . . .
T 9o no change in the comoving #-density
S~ 0.5
© 05l : : : : of compact Q-ETGs (112 < 2kpc)
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Most of the growth
in the comoving #-densities of Q-ETGs
is observed at LARGE galaxy sizes
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Stellar Populs of Compac & La geM* Q-ETGs

Carollo+ 2013, Ap) 773,112 04 - 10105<M/M@<101!
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» Compact[Q-ETGs become.iifﬁsejzematlcally redder towards later epochs
» U-V color difféféritecons ZWV/Qh(hfﬂ:h@i\l”éléﬁb@Hoﬂéﬁt ithéﬁgFG@pulations

" Stable populntipnihidy degtinetiabpreriebideMelvnimtitater epochs

» Larger Q-ETGs have %frﬁﬁgéftﬁﬁ@ﬁibi@@?fﬁ@%e han¢ampact Q-ETGs
= At any z< _
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The evolution of the SIZE Functlon of ~M* StarFmg G’s since z= 1

<
Carollo+ 2013, Ap) 773, 112 lag<24 COSMOS Sample
304 Star Forming Disks @®02<2z<040 06<2<0.8
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Assume direct quenching of SF galaxies from their Main Sequence
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Predictions for Quenched Fractlons from dsras

Peng+2010

Production rate fq of quenched objects at any time t:

(I)SF(t) X TSSFR(MGalamy,t) X My_
Psr(t)

fo ()=

Fractions fq i of newly-quenched galaxies in each redshift bin i:

f B MGalamy /t(zlow,i)

t(z ow,1
Q,i - fQ |thi‘Ligh,2,) o M* rSSFR(MGalaxy, t)dt

t(Zhigh,i)

Predicted size-function
- P r = . X DPgp,i(r
of newly-quenched galaxies o (r1y2) Z fai sFi(T1/2)
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Comparison of Observed and Predicted Size Functions of Quenched G’s

Carollo+2013, Ap) 773,112

2.0 10" < Magalaxy < 10" M, B Q-ETGs (0.8<z<1.0)
B Q-ETGs (02<z<0.4)

1.8 NQ-ETGs (<I>z(o.2-o.4)—q’z(o.8-1.0))
_(I)MQ (P10) .
16 L Predicted Quenched SFGs
3 Observed Newly-Quenched ETGs

At ~M*¥,
observed newly-quenched ETGs
are ~30% smaller than progenitor SFGs.

1.0 2.5 5.0 10 25
Half Light Radius (kpc)

Production of M* spheroids since z~1
fully consistent with direct quenching of galaxies out of the SF Main Sequence
and subsequent fading of their quenched disk components.
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Conclusions valid at high galaxy mass and recent epochs.
They may not hold at lower galaxy masses and
for quenching occurring at much earlier times.
(e.g., Joanna Woo & Sandro Tacchella’s Talks !)

2. Analysis of bulge and disk profiles of quenched and star-forming satellites shows that
neither mass- nor satellite-quenching are likely to change the mass-defined B/T,
which is thus probably set by other processes operating prior to the onset of quenching.

3. (Differential) fading of quenched disks is fully consistent apparent increase of (light-defined) BIT.

4. Compact Q-ETGs: stable in number density and passively-evolve since z~1.
Larger galaxies are quenched at later epochs.
Sizes of newly-quenched early-type galaxies consistent with fading of quenched disks.

Satellite-and mass-quenching: Two different manifestations of the same physical process.
E.g., satellite quenching a process linked to the parent halo mass (@Avishai).

The mass-independence of satellite-quenching arising from
the independence of the satellite mass function on group halo mass (@Peng+2012).
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