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specific-SFR | °
(SSFR)

HI content

Oxygen
Yields in 3D =

2O

GAMA : The connection
between metals, specific-
SFR, and HI gas in galaxies

Lara-Lopez & the GAMA team
(2013c, MNRAS, 433, 35

Oxygen yields to study the
impact of inflows and

outflows in galaxies

Lara-Lopez et al. in preparation
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rr. A fundamental plane for field galaxies *ﬁ)@(f

2

E |
o] —_
= =
= s
—~ °
- s osa(s 07
= 3 PPt S
o edae
> - Wins.
oS S e

wifily | it

soddinis
...... so -
; L yi(sa4n @ 05tk o2
80

84 B6 88 90 92 ¢ :
12+10g(0,/H) 1og (OFH)

Lara-Lopez et al. (2010)  Loépez-Sanchez (2010)

Z-SFR

Gas
Metallicity 7y 7 SFR

M-SFR

M-Z

log (SFR [Msunyr-1])

Stellar Mass ikt

log (M.[Msun])

e i
!

Tremonti et al. (2004) Noeske et
oeske e




GAMA

9.4

9.2

9.0

8.8

12 + log(O/H)

8.6

8.4

8.2

8.0

A fundamental plane for field galaxies

IRAS 0820842816
10 | 9

Tol 1457262 * Haro 15"
111z 167
e ki
UM420  HCG31AC |
* ¢
: POX HCG 318 H
e H
$8S 092646064 HCGa1G |
i HCGATF Mn 1087 N
P re—e—d oy
/sesnm:s_&gi Ty
HCG31E
Mkn 5
Iaal

Pox $Gomp

SBS 1054+365

SFR[Mgyr']

0.1

o—.”
SBS 14154437

0.01 |-

$BS 12114540
-0

8.6

8.8

9.0

8.4
Cao

Metallicity X_

12+1og(0/H)

9.2

1 ) i (

A 252
$B50948+532  IRAS @MQ.W'W 087
o e—a——i

Mkn 1199

LA B B B B B B BN B

Tol9

: — -~ -Linear fit:
Y3 (198 AI4,2) + (2.3SI: 0.51)x, l|‘=0‘672 E

7.2 7.4 76 7.8 8.0 8.2 8.4
12 + log (O/H)

~

B2 L Y N B A B

U THY [ P9 R V0 i [N 5 S ) 7 G L RN P R VB L

OO R Y 0 T NSO O T U S0 R Y S N A O s A 1

2500
g 2000
=
=
S 1500
5
£ 1000
E
]
“ 500
0
-1.0 -0.5 00 05 1.0
12 + log(O/H) Residuals
LA (YT T L W (T N T T 0 VAR S8 V0 YR T Y T U N L R 0 i T Y v YO

log(M,)

Stellar Mass

log (SFR [Msunyr~—1])

8.6

8.8 9.0

2 SFR

0.20<=2<0.45

3 °° 4 .
S Y ¥
L1 Y e
oE + .
1 L

10 11

log (M.[Msun])




GAMA

= A fundamental plane for field galaxies
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A FP for GAMA and SDSS “A0O-

GAMA

log(My/Mo) = a [12 + 1og(O/H)] + S [log(SFR)] +y




On the 3D structure of the FP %
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v HETAD

Hughes et al. (2013) investigate
the relationship between stellar
mass, metallicity and gas content
for a sample of 260 nearby late-
type galaxies in different
environments, from isolated
galaxies to Virgo cluster members

At fixed stellar mass, galaxies
with lower gas fractions
typically also possess higher
oxygen abundances

The M-Z relation is nearly
nvariant to the environment

& HI content
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Hughes et al. (2013)
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GAMA Regions

® ~340,000 gals

® r<19.8 mag
® ~310 deg?

® 27 passbands

galaxy...

o clusters
o groups
o mergers
o Structure
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v Galaxy and Mass Assembly
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The Sloan Digital Sky Survey Galaxy and Mass Assembly
(SDSS) (GAMA)

2.5m telescope 3.9m telescope (AAT)




The Z-SSFR relation %
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It is not morphology %
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log(SSFR) (yr’)

The Z-SSFR relation
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The Arecibo Legacy Fast ALFA (ALFALFA) survey is an on-going blind extragalactic HI
survey of the local HI universe over a cosmologically significant volume

GASS

The GALEX Arecibo SDSS Survey (GASS) is an ongoing large targeted survey at
Arecibo. GASS 1s designed to measure the neutral hydrogen content of a

representative sample of ~1000 massive, galaxies, uniformly selected from the SDSS
spectroscopic and GALEX imaging surveys.
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The Z-SSFR relation
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The Z-SSFR relation as a function of gas fraction

GAMA
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The Z-SSFR relation
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rr. Yields & Close box model %

Zgas = Yirue In (l/féaS)a Where: fgas = gas/(Mgas + Mtars) ]

where vy, is the true nucleosynthetic yield, defined as the mass in primary
elements freshly produced by massive stars.

“Effective yield”, which will be constant for
Zgas any galaxy that has evolved as a closed box

ff — ] (yeff= ytrue)
Yl =10 (1 /foas)

Close box = No inflow or ouflow of gas

The effective yield is therefore an observationally determined quantity that can
be used to diagnose departures from closed-box evolution.
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The mass exchange between a galaxy and its environment can alter the relation
between oxygen abundance and gas mass fraction
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Summary

* Different star formation efficiencies between high and low mass systems.
Higher mass systems are able to convert their gas into stars more efficiently, producing a
lower gas content and higher metal content with respect to lower mass galaxies.

log(SSFR)

mass fraction
decreasing SF efficiency

o
W
Mg
Ss
93/ moderate
64\’/'9
S

gas mass fraction

moderate
gas mass fraction
%ing SF efficiency

low gas
mass fraction

12+log(O/H)

Increasing gas consumption

* Constant infall of gas that would have a stronger effect on low mass galaxies

* AGN feedback could be implicated in shutting down the SFR in massive galaxies. It is
likely that the effectiveness of this process varies from one massive galaxy to another,

probably depending on the history of its AGN activity.

* Inflows and outflows are responsible for the scatter in our relationships
e Stay tuned for yields in 3D!
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Thank you!




A 3D analysis of the M, Z, & SFR space
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Projections of the FP
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Correlation does not imply causation m

Leg length vs. Skull size

12 + log(O/H)
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Tremonti et al. (2004)

Does an increase in skull size cause an increase in leg length?

S a decrease in leg length cause the skull to shrink?




A FP for SDSS galaxies m
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Metallicities MO

-Limits in which this calibration is valid (saturation)
-Ionizational parameter
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A 3D analysis of the M, Z, & SFR space ’ M-)

1. Principal Component Analysis (PCA), PCA shows that
the 98% of the variance can be explained by a Plane

2. Regression
2. 1. Fitting to the stellar mass, M, =f (Z,SFR) (FP)
2. 2. Fitting to the Z Z=f (M,,SFR)
2.3 Fitting to the SFR SFR=f (M,,Z)

3. Binning data
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Regression
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Regression
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A 3D analysis of the M, Z, & SFR space } A(*-)

3. Binning data

Following Mannucci et al. (2010), we generated a grid of 0.11 dex in log
(SFR), and 0.15 dex in M, and estimated the median metallicity in every
square of the grid.

To compare how accurately the FMR can reproduce metallicity we
follow Yates et al. (2012), since they use the same SDSS
measurements of metallicity, SFR, and M, as in the current work
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Metallicities MO~

-Limits 1n which this calibration 1s valid (saturation)
-Ionizational parameter
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A metallicity diagnostic that takes into account the ionization parameter would reduce the
uncertainty in the derived metallicities and thus reduce the scatter against log(U).
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