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Gas-Fuelling: Expectations

» Gas-fuelling is a function of
environment (halo mass)

Accretion mode

» Gas-fuelling is a function of
galaxy properties (mass)

Feedback (SF/AGN) with
varying efficiency

—» Self-requlated balance
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Gas-Fuelling: The Group Environment

=40 % of galaxies reside in groups
(Eke+2004,Robotham+2011) P

—» Central & Satellite Galaxies
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Satellite galaxies:

Ram-pressure stripping
(Gunn&Gott1978)

'‘Strangulation’
(Larson+1980,Kimm+2008)

!

No gas-fuelling

Quenching of SF




Observational Impediments

(I) Gas content of large samples in
range of environments

Invert (integrated) KS - relation

(I1) Dichotomy in galaxy morphology

Different average colors/SSFR & different
kinematics

Morphology - density relation

Q: What drives difference
in SSFR ?

Credit: Adam Block/NOAO/AURA/NSF

(v10) Jenby "y piaeq 1paip

Normalized Log[sSFR]

= | [
< . [
| I Close pairs )
B Intermediate pairs p
- [ Far pairs [
! a
]
oL 2 [
(=] ]
' :
= i [ |
i Ny .
L& ! =
]
D—————li——;———|1—.—D———D———EI——-[]---
L o I
[15] ]
4]
L ®© 1
g i
(&1
- [+F] ]
od UJ ]
S+ & [
: ]
i [
]
o o
=L, s 508
- [as & ; [l = = — rlu
S - i = o | [ = o E]=
| | 1 | 1 1 4 | | 1
SFR indicator
Davies+2015

(I) Galaxy - Galaxy Interactions

Impact SFR/SFE

Add/remove stellar and gas mass
(merger/tidal stripping)



Requirements on an Empirical Reference

» Large statistical sample of galaxies probing full HMF down to
log(M__ /M) =12

» Sensitive to changes in gas-content/total SFR on timescales
<<T,, (~1 Gyr) (NUV & control morphology)

« Control for galaxy-galaxy interactions (control morphology &
relative isolation)

GAMA is the perfect resource



The Galaxy And Mass Assembly Survey (GAMA)
Driver+2011, Liske+2015 130 135 140175 180 185 215 220
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>98% target completeness,
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Unprecedented characterization
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http://www.gama-survey.org/

GAMA: Creating an empirical reference
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ASKAP & GMRT

Construction of pure and complete
morphologically selected sample of spiral

galaxies using a new purpose built method
(Grootes+2014)

Determination of highly accurate star
formation rates using radiative transfer
modelling techniques applied to large

samples
(Popescu+11, Grootes+13)
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Main sequence of 'Field' spiral galaxies
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Main sequence of group spiral galaxies:
Satellites & Centrals
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Main sequence of group spiral galaxies:

Satellites & Centrals

Spiral fraction only
decreases by 40%
w.r.t field

Large fraction of
galaxies have spent
Gyrs as satellites
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Modelling Spiral Satellites: Galaxy Populations
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Modelling Spiral Satellites

Parametrized SFH

del. quenching
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Grootes+2016 (submitted)
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Comparison with Data
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Comparison with Data
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Interpretation

Rapid cycle of gas into/out of ISM ~ several
times SFR

For all models gas associated with galaxy
upon infall (ISM & CGM) insufficient to
support sustained SF activity

Require (additional) fuelling of ISM from IGM
of group at rate comparable to SFR
(depends on retention of ISM & CGM)
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Probing Environmental Dependencies in Detail:

Satellite spiral galaxies, z < 0.13

Halo mass < 10*3.6 MO

Halo mass > 10713.6 MO
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Probing Environmental Dependencies in Detail:

Halo Mass
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Probing Environmental Dependencies in Detail:
Group Central AGN
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Probing Environmental Dependencies in Detail:
Group Central AGN
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Probing Environmental Dependencies in Detail:
Group Central AGN

Satellite spiral galaxies; Halo Mass > 10713.6 Mo

rel. Freq.

rel. Freq.

Grootes+2016, in prep
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Conclusions

s Gas-fuelling is on-going in satellite spiral galaxies. Accretion from
gas in group halo (IGM).

@ Gas-fuelling largely independent of environment (halo mass) on
scale of galaxy groups

» |Independence only broken for massive groups with a central AGN.

@ Qur picture of how gas-fuelling works (and its importance) is
incomplete.

» The color density relation for galaxies is determined by
morphological mix rather than gas-fuelling

THANK YOU






Main sequence of 'Field’ spiral galaxies:
Evolution over Az = 0.05

'Field' spiral galaxies, z<0.13
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Central Spiral Galaxies: A self-regulated balance?
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Main sequence of 'Field’ spiral galaxies:
Evolution over Az = 0.05

9.0 — — T T T T ] 7

] 'Field' spiral galaxies, z<0.13 1

9.5 0.06 <z<0.13 |

- z < 0.06 i

5 00l -

> L _

[o2 , . . i

= i Consistent with i

- Speagle+2014 -

-10.5— pedd =

10l .
9.0 9.5 10.0 10.5 11.0

log(M./M,)

Grootes+2016



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

