Galaxg Evolution in GrouPs and Clusters at low Redshift: Thcorg and Observations
Schloss Ringberg, 11-15 December 2017

HUNTING DOWN THOSE RESPONSIBLE FOR
THE OBSERVED SFATIAL DISTRIBUTION
OF GAS IN GALAXIES AT 2=0-0.)

Renedetta Vulcani

» -
-\ -
N
HE UNIVIRSITY OF

MELBOURNE




Benedetta Vulcani, Galaxg Evolution in Groups and Clusters at low' Redshift, Schloss Ringberg B/12/2017



UTLINE

S FEEL DIFFERENT PHYSICAL PROCESSES.
EACH MECHANISM BY STUDYING THEIR IMPACT
ONTO GALAXIES?
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ISE EACH MECHANISM BY STUDYING THEIR IMPACT
ONTO GALAXIES?

SPatiang e gas and star distribution!
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CONTEXT & OUTLINE

GALAXIES IN DIFFERENT ENVIRONMENTS FEEL DIFFERENT PHYSICAL PROCESSES.
ARE WE ABLE TO CHARACTERISE EACH MECHANISM BY STUDYING THEIR IMPACT
ONTO GALAXIES?

SPatial|9 e gas and star distribution!

+ Gas and Star sPatia”g resolved Properties I gaiaxies inlow dense

environments (isolated) binaries) groups) inthe local universe (GASP)

» Gas distribution in galaxies in clusters and field at 2705
(GLASS#lustris TNG)
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GASP: 4,
LOW REDSHIFT, LOW-MASS ENVIRONMENTS
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GASF:
LOWREDSHIFT, LOW-MASS ENVIRONMENTS

v GAs StriPPing Phenomena in galaxies with MUSE (P! B.Poggant, INAF-OaPD)
+ 120 hours on MUSE /VLT over 4 semesters
. Besides cluster galaxies, 048 galaxies are selected from a field sample (PM2GC,

Calvi, Foggiant, BY 2011) - 21 galaxies observed so far
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GASP: Vs
LOWREDSHIFT, LOW-MASS ENVRONMENTS

v GAs StriPPing Phenomena in galaxies with MUSE (P! B.Poggant, INAF-OaPD)
+ 120 hours on MUSE /VLT over 4 semesters
. Besides cluster galaxies, 5048 galaxies are selected from a field sample (PM2GC,

Calvi, Foggiant, BY 2011) - 21 galaxies observed so far

What is the role of the environment?

i y , ,
s ram Pressure e%c’c:vc In these environments”

What processes might he resPonsiHe for unilateral debris?
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AL DWARF GALAXY

GASP VIll: Vulcani et al. 2017C, APJ 850,2
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MERGING SYSTEM + FORMATION OF A TIDAL DWARF GALAXY
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GASP VIIl: Vulcani et al. 2017C, ApJ 850,2
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MERGING SYSTEM + FORMATION OF A TIDAL DWARF GALAXY
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GASP VIIl: Vulcani et al. 2017C, ApJ 850,2
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MERGING SYSTEM + FORMATION OF A TIDAL DWARF GALAXY
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l*detailed characterisation of a TDG candidate begonc{ the local Universe!

GASP VIIl: Vulcani et al. 2017C, ApJ 850,2
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E:ar|9~5tage l: merger betweena LT and ET galaxies
Occurred between 2x1077< £ <%.7x10"8 yrago

TDG formed inthe merger:

Mstar = Mclyn = 6x10*9IMsun; r=2 ch
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GASP VI Vulcani et al. 2017D, APJ n press
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GAS ACCRETION
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GASP VII: Vulcani et al. 2017D, APJ i press
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GAS ACCRETION
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l0g(SFRIMoyr~tkpc?])
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2-107 <t<5.7-108%yr
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Pilyugin+2014
<=~ Ho+2015

2-107 <t<5.7-108%yr

arcsec
l0g(SFRIMoyr~tkpc?])

5.7-108<t<5.7-10%r 5.7-10°<t<1.4-100yr

-10 0 10 20 -10 0 10
arcsec

arcsec
12 + log[C/H]

darcsec




arcsec

arcsec

2-107 <t<5.7-108%yr

5.7-108<t<5.7-10°%r

5.7-10°<t<1.4-100r

log(SFRIMoyr~tkpc?1)

-10 0 10

-10 0
arcsec

10

darcsec

12 + log[C/H]

inflow of low

meta”icity gas

Pilyugin+2014
<=~ Ho+2015




Benedetta Vulcan, Galaxy Evolution in Groups and Clusters at low' Redshift, Schloss Ringberg B/12/2017



OTHER PUZZLING EXAMPLES
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Schmidt et al. 2014)

GLASS:
Treu et al. (2015)

HIGH REDSHI

=T, MASSIVE ENVIRONMENTS
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GLASS : schmndt et al. (2014)
Treu et al. (2015)

HIGH REDSHIFT, MASSIVE ENVIRONMENTS

+ The Grism Lens~AmP|iﬁecl Survey from SPacc (PI T.Treu, UCLA)
. 140 orbits HST grism spectroscopg of 10 massive clusters (Cgcle 2)

+ 2 orentations per cluster
+  Clusters are selected from CLASH and Frontier Field (z=0.3-0.6)
' SPectra for “20,000 objects (710,000 down to Mo 24)
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Schmidt et al. 2014)

GLASS:
Treuet al. (2015)
HIGH REDSHIFT, MASSIVE ENVIRONMENTS

The Grism Lens~AmP|iﬁecl Surveg from SPacc (PI T.Treu, UCLA)
140 orbits HST grism spectroscopg of 10 massive clusters (Cgcle 2)

2 orientations per cluster
Clusters are selected from CLASH and Frontier Field (z=0.3-0.6)
SPectra for “20,000 olajects (710,000 down to Mo 24)

What is the star formation distribution in galaxies at 27057
Are there any ditferences between cluster and field galaxies?

Do cluster Properties have an imPac’c onthe gas distribution?
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THE SAMPLE

. Al ga axies with Qz>2.5 and detected HoX in emission (in GIO2)
+ J4 galaxies with z within # 0.0% the cluster redshift: CLUSTER MEMBER sample
v 8 galaxies with z outside * 0.03 the cluster redshift: FIELD sample

Vulcani et al. 2015 ApJ, 84, 161, Vulcani et al. 2016 ApJ, 89,178 Vulcani et al. 2017A ApJ, 87,2
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N SCHEME

5, S0s, sPirals) merging, irregulars)
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THE CLASSIFICATION SCHEME

o GlGmto class@:
. Broad-band morphology (c”iptica|s, S0s, spirals, merging, irregulars)
¢ HX morphologg

: Dlngsical process

Z=0-655 ers ¥ z=0-59 & z=0-531 ¥ z=0-534
a) REGULAR b) CLUMPY c) CONCENTRATED d) ASYMMETRIC

MACS1423-00610 .. | | MACS2129-00852 MACS1149-01357 MACS0717-02334
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THE CLASSIFICATION SCHEME

GIGmto class@:

Broad-band morPhology (e”ipticals, S0s, spirals, merging, irregulars)
¢+ HX morphologg

: 9hgsica| process

z=0.525 z=0.585 m z=0.6475 m z=0.542 m
LSl b) RAM PRESSURE | = ™75W||/c) MAJOR MERGER |~ "™"I| |d) MINOR MERGER <_HTSW
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MACS1423-00487 ¥ | | MACS2129-00877 MACS1423-01771 MACS0717-00596 M
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HX morPhologg
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RESULTS

Broad band morPhologg
most maps are sPirals #13%inC,50.6%inF)

HX morP}wologg

Phgsical process
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RESULTS

Broad band morPhologg
most maps are sPirals #13%inC,50.6%inF)

3 mm clusters
o - ficld S rals
HOX mor }wologg
el
__reaver _Cumey  Concertatedfoymetic SN QRIASR Vi regular, 28.0% asymmetric
Phgsical process
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RESULTS

Broad band morPhologg
most maps are splrals #13%inC,50.6%inF)

— clus ers
fizld

27.6
211 |

Reqular Clumpy Concertrated Asymetric

Phgsical process
= 41.% Minor mergers

C:%6.8% regular) 211% ram pressure

HO m |
Wazﬁmggﬂ

C:293% regular, 28.0% asgmmetric

ﬂeqular Ram Pressure Maj-Mer Min-Mer
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RESULTS

Broad band morPhologg

most maps are sPlrals (413%in C,50.6%inF)

The most Probable combination !
inthe field is Clumpg Ho due to Minor Mergers (27%)

in clusters is Asgmmetric HX due to Ram Pressure (19%)

Requ

Phgsical process
= 41.% Minor mergers

C:%6.8% regular) 21.1% ram pressure

ﬂequla Ram Pressure Maj-Mer Min-Mer
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RIS TNG

xiesatz" 0.5 Predicted 59 MHD simulations?
ua“g learn from observations?

istorg of galaxies in the different environments?
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LogSSFR>~IO.5
ing gas >0.4 |<Pc
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THE SAMPLE

Al galaxies atz" 0.5 (SnaP5hot=67)

Stellar mass range: 9.)<LogMass<Il

Star formation range: 0.5<5FR<100 & LogSSFR>~IO.§
Half mass radius of the star Forming gas >0.4 |<Pc

10. 120 120 125 130 125 11.0 115
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THE SAMPLE

Al galaxies atz" 0.5 (SnaP5hot=67)

Stellar mass range: 9.)<LogMass<Il

Star formation range: 0.5<5FR<100 & LogSSFR>~IO.§
Half mass radius of the star Forming gas >0.4 |<Pc

: CLUSTERS

10. 120 120 125 130 125 11.0 115
OO NVINALD)  esmvse e Benedetta Vulcan, Galax9 Evolution in Groups and Clusters at low Redshift, Schloss Ringberg #/12/2017



MORPHOLOGIES
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GLASS) and simulated (llustris TNG -
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CLUSTERS
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NEXT STEPS

. Correlate morleological Parametrisation to visual classification
+ Extract from simulations the environmental historg to understand the main Phgsical

process resPonsible for SF distribution
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