Probing the mass assembly of galaxies with deep imaging

Atlas3P Collaboration
NGVS Collaboration

Pierre-Alain Duc, AIM, Paris-Saclay

Probing mass assembly of ETGs with deep imaging Saint Petersburg, JENAM 2011



Early-type galaxies...

e For some, just red and dead

45 NGCS249
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Early-type galaxies...

NCC4B838 NDR/LN (a) NCC4800 NDR/NF (b)
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Early-type galaxies...

NGC3226
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Various scenarios to form massive galaxies

Bournaud et al, 2009

Martig et al, 2009

Bournaud et al, 2010|

Recent major merger

Merger history

Secular evolution

Probing mass assembly of ETGs with deep imaging

Saint Petersburg, JENAM 2011



Various scenarios to form massive galaxies

1=34Gyr

Recent major merger Merger history Secular evolution
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Various scenarios to form massive galaxies

Growth of mass ? radius? sersic index?
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Growth of mass ? radius? sersic index?
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Growth of mass ? radius? sersic index?
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Growth of mass ? radius? sersic index?

Multiple minor mergers
have the same ability as
major mergers to increase
the Sersic index
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Growth of mass ? radius? sersic index?
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Minor/major dry/wet mergers versus mass

Loglo Re.r [kpC]

oM. >2 10! Mo stellar mass growth by recent mergers
Hopkins et al., 2008, Bernardi et al., 2010

oM:> [0'Mo: 20% of ETGs made since z=1 due to major

merger
Lopez-Sanjuan et al., 2010

J (dry) mergers play a role for the least massive and

most massive spheroids
Hopkins et al., 2010
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Minor/major dry/wet mergers versus slow/fast rotators
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Various scenarios to form massive galaxies

Recent major merger Merger history Secular evolution

... that produce various types of fine structures: tails, plumes, streams, shells, etc...
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Various scenarios to form massive galaxies

Tracing the origin of ETGs with fine
structures

e [ssues:

- how to detect the fine structures?

27 mag/arcsec2 §. |29 mag/arcsec? |-
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Using specific observing methods, and

dedicated pipeline (Elixir-LSB),
MegaCam can now do it!
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Various scenarios to form massive galaxies

Tracing the origin of ETGs with fine
structures

® [ssues:
- how to detect the fine structures?

- the memory of past accretion might
be lost:
v’ with time

addressed by numerical simulations
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Survival of fine structures (simulations)

eNumber of shells

eNumber of tidal tails

eMass assembly

Michel-Dansac et al, 2011

Martig et al, 2009
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Various scenarios to form massive galaxies
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Tracing the origin of ETGs with fine
structures

® [ssues:
- how to detect the fine structures?

- the memory of past accretion might
be lost:

v with the environment (e.g. in
clusters)

two MegaCam surveys of nearby
ETGs

Y field, groups: Atlas-3D - 50 objects
Y cluster: NGVS - 60 objects
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The Next Generation Virgo Cluster Survey

A Large Programme with CFHT / MegaCam
(771 hours over semesters 2009A-2012A

e 104 square degrees in 5 bands
(u.g.1,1,2)

¢ seeing(1)<0.6”
® ¢~25.7 AB mag
e SB (g)< 29
mag arcsec2

u=6400 s
g=3200 s
r=4800 s
1=2050 s
z=4400 s

Ferrarese et al, 2011
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Trouver ses petits... in NGVS images
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Ultra faint dwarfs in the NGVS
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Center of Virgo: the NGVS view
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Center of Virgo: the NGVS view

= z = — = - — . a S = IE o= - R
. - G . e T BT : = ] . ¥ — — 7 . - - O v
.2 o v e A - g B LA - ‘ : . ) a\ T . . . v » o NB-anT M 4 S e '. 1 . - . Y - -

Probing mass assembly of ETGs with deep imaging Saint Petersburg, JENAM 2011



NGC 4435/38 - NGVS
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NGC 4435/38 - NGVS
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NGC 4649 (M 60) - NGVS
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NGC 4649 (M 60) - NGVS
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NGC 4660 - NGVS

Tails and streams
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NGC 4660 - NGVS

Tails and streams

Probing mass assembly of ETGs with deep imaging Saint Petersburg, JENAM 2011



NGC 4552 (M89) - NGVS
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NGC 4552 (M89) - NGVS
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NGC 4486 (M87) - NGVS
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NGC 4486 (M87) - NGVS
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NGC 4477 NGC 4596 NGC 4608

Central bars
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Boring, relaxed...
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Deep imaging of field Early-Type Galaxies
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Deep imaging of field Early-Type Galaxies
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Deep imaging of field Early-Type Galaxies
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MegaCam observations of a sample of Atlas-3D galaxies
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MegaCam observations of a sample of Atlas-3D galaxies... with extended HI
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NGC 5557 as seen by MegaCam

Duc et al., 2010
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NGC 5557 as seen by MegaCam + WSRT/HI

Duc et al., 2011
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NGC 5557: an old major merger

the tidal tails reveal a wet the absence of young stars / gas
relatively recent major merger in the remnant tell that the
et the origingf the ETG merger 1is at least 1-2 Gyr old
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MegaCam observations of a sample of Atlas-3D galaxies
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NGC 3384: a collisional origin for the Leo Ring

|

e The gas in the Leo Ring
1s not primordial

¢ Young stars along it
detected for the first time
in the optical with
MegaCam

e 2

I 10k t= 001Gy

Probing mass assembly of ETGs with deep imaging

Saint Petersburg, JENAM 2011



Fine structures in the field vs in clusters

about'éo ETGs in the field
+ 60 ETGs in Virgo (NGVS)
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Fine structures in the field vs NGVS
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. : . ’ - : . : oy . ' ’ & . | -

e Fraction of fully rehlxed ETGsS slightl,higher -— - R - » . .

among Virgo ETGs P | - " , e

“® Fraction of highly pertur‘bed ETGs higher in the -

«field» ’ = » » -

./ Agg effeet: cluster ETGs are older, and the -
~memory of ‘heir pastgynass accgetion hasbeen los_"
v History effect: the mass assembly is different.i

the field or clusters — -
v Local environment effect; tails and fine structures

are dg:st_roy!d in clusfers (contﬁbuting t(’ ' @
the ICL) - | )

{tistical stenificance of ’théseresults 7. '

. - 0 | " ’ R * -

4 6
Modified_Schweizer_index

Probing mass assembly of ETGs with deep imaging Saint Petersburg, JENAM 2011



Probing mass assembly of ETGs with deep imaging Saint Petersburg, JENAM 2011



