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The 6dF Galaxy Survey - an infroduvetion

» The 6dFGS is a combined
redshift and peculiar velocity
survey of the local volume of
the universe...

- Near-infrared selected primary
sample (from ZMASS)

- Also redshift survey of other
‘interesting’ source samples

- Peculiar velocities from
Fundamental Plane distances

«  The survey uses the 6dF
specitrograph on the AAOQ’s
UK Schmidt Telescope...

- 5.7°diameter FoV (25.5 deg?)
- up to 150 objects simultaneously







The 6dF Galaxy Survey - an intfrodvetion

» The 6dFGS is a combined redshift and peculiar veloeity =
survey of the local volvme of the universe...
- Near-infrared selected redshift survey of the local universe
- Also redshift surveys of other ‘nteresting’ sources
- Peculiar velocities from Fundamental Plane distances

«  Survey strategy... =
- Cover the whole southern sky with [bl>10° OBSERVATORY
- Primary sample selected from ZMASS to K,,<12.75 -
- Secondary samples: H¢13.0, <1375, r<15.6, b<16.75
- 11 additional samples: radio, X-ray, IRAS...
= Peculiar velocity sample: 15,000 brightest early-type galaxies

»  Observations now complete: May 2001 to Jan 2006
- 137k spectra, 124k galaxy redshifts over 80% of southern sky
- Vata releases: Pee 2002, Mar 2004 May 2005 ¢ Nov 2006




Sky coverage and redshift completeness
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Observed 1464/1598 fields: 927% of the southern sky with Ibl>10°

24" 21" 18" 15" 12" 9 6 3 0"
o ' 9 = s

0 10 20 30 40 50 60 70 80 90 100

Mean redshift completeness for the K-band primary sample is 88%
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Redshift space maps
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Galaxy number counts
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Number counts in all optical and NIR bands are elose fo the
Evclidean slope at these relatively bright magnitudes

— [ 1 I T T ] T 1 T ]
%MMW'WM.*.
3 (2223 S0TT I . sotooossese K. =12.75
oH, =13.00 |
g@xmww.
= See !
oJ =1375
iiﬁﬂ!!‘iﬂ,—iﬁ‘.%w&””.
re .2 19.50
B IT]!_;WWWW. ]
—\.'T b,;, l-m=16'75
I I | \ |
=4 =3 =9 -1 0 !

Total Magnitude — Survey Limit



Near-infrared
lvminosity

funetions

The 6dF6S K-band LF

extends 1.5-2 mags further
at both bright and faint ends
(ecovers a factor of 10f in L)

Agrees with other recent LF
measurements up fo small
differences between
magnitvde systems

Previous, smaller samples
have larger uncerfainties
in their normalisations

 Jones et al. (2006, MNRAS, 369, 25)
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Seheehter funetion fits fo the LFs

Residual

maag™!

lo g ( i) h3 M pc- 3

[ ]

o

I

g (®/h3 Mpc3 r‘n(}.f__]")

he

-8

| W) J T T T I - T
TR ]
|ATe2 -
‘# IR 4 .‘ ‘.‘ e = ‘”!."'.. b -
T 1§ $¥g¥veie? : ]
| : - Bgd 1
£ | E i1 I . g
| T 1 T T 1 I T T I T T I T 1
g7 K}'J —band
E .'> - - B .
. 3 ‘.. ) 37128 qaloxies
.—Ot‘..”
<
; R,
¥ N
.
. a
e a
&d Y é
\.
ATLNLE I -
r'f! ™ rT T T ': :
o o~ \ 4 .
-1.186 - 1 \
-1.18 -'E: /’4/ N A 8
t /// / / .
5> /
-12 F A7 <A
1.2 VAV AR 7
13 / / J‘ a0 7
P / | = 4 Ir\0
"""}‘t_/ / \_///,.’//
L od %«/ A
128 o N\~
N
1.26 h_J.__A:‘,-A_A | SPT T ——
-19.96 -18992 -19.88
'\'“.; 5 I»jg_c r
| [ [ A |4
14 -16 -18 -20 -22
&l !
M,_‘ A |l_.l:_1|IJ n

Schechter functions are inadequate approximations to the luminosity funetions.

LFs sufficiently precise fo show real deviations, esp. for the brightest galaxies.




The brightest galaxies
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p- (Mg yr'! Mpe?)

Cosmie star-formation history
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Stellar population with
z,4°126yr, T=46yr

Hopkins & Beacom (astro-ph/0601463)
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Given the observed
star-formation
history...

...IS it consistent
with the observed
lvminosity densities
in optical and NIR
bands?

.18 it consistent
with the observed
fotal stellar mass
in the present-day
vniverse?



Luminosity density in optical and NIR

The luminosity densities in
optical and NIR estimated
from 6dFGS are broadly
consistent with the
ZdFGRS and SVSS results

K-band luvminosity density
lies at lower end of range

From optical through NIR,
the variation of lvminosity
density with wavelength is
eonsistent with models for
an old stellar population

(108 Ly h Mpc—3)

Luminosity Density
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Stellar mass funetion

NIR lvminosities are good proxies
for the total stellar masses in
galaxies, so we can estimate the
stellar mass function from the
K-band luminosity funetion...
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Mass Function Comparison

Cole et ol (2001): J-bond

6dFGS: K—-bond, diet Salpeter
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NIR light is dominated by the older and
cooler stars comprising the bulk of the
stellar mass

- NIR mass-to-light ratios are well

constrained. and k-correetions &
extinetions are smaller in NIR
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Different Initial Maoss Functions

Model uncertainties
dowinate the errors

6dFGS: Bruzual & Charlot/Scalo

6dFGS: PEGASE/x=—1.85 IMF

6dFGS: K—bond, diet Salpeter




The present-day stellar mass density

» The 6dFGS data provides (up to systematie ervors in the models)
the most precise measurement of the stellar mass density today

e 6dFGS
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Stellar and dynamical masses

The relation between
velocity dispersion and

stellar mass is consistent
with M.xo?

This is implies that
star-formation efficiency
in galaxies is roughly
independent of their

dynawmical masses - i.e.
M./M,,,, ~ const

lef. Gallazzi+ 2006, MNRAS, 370, 1106)

The scatter in the

relation translates to a

scafter in star-formation

efficiency of about 407
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Galaxy colours and stellar populations

. .. K-selected | b J—selec’(ed

Redshift Redshift
* NIR and optical samples have different mixes of galaxy tfypes
»  Age and metallicity are substantially degenerate w.r.t. colours



Restframe b,-r;

Distribution of lvminosity and colovr

ol '*.; K-selected

= by-selected H




« For 7000 VR1 galaxies o e e ey
we can measure Lick -
indices and emission
lines at high S/N and

get ages & metallicities

The distribution of ages =
& metallieities shows...

- Most galaxies have
-0.2<[Z/H10.3

The youngest galaxies
have higher minimum
metallicities

The least meftal-rich
galaxies have older
minimum ages




log(Age) (Gyrs)

Trends in ages and meftallicities
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Split galaxy sample intfo ‘passive’. low-emission’ & “high-emission” sub-samples

All sub-samples show trends in age with metallicity (simulations show these are
real and not just the produvet of correlated errors in age and metallicity)

Passive and low-emission galaxies show a steep decrease in mean age over a
modest range of increase in metallicity; high-emission galaxies show a more
gradval frend over a wider range of ages and metallicities
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[Z/H]

Metallicity and veloeity dispersion

-2

Using the same sub-samples, we can look at metallicity as a funetion of velocity
dispersion (faken as a proxy for dynamical mass)

The well-known correlation of increasing mefallicify with increasing veloeity
dispersion is seen for both the passive galaxies and the low-emission galaxies

The high-emission sample shows a mueh broader range in metallicity and no
obvious correlation between metallicify and velocity dispersion

No evidence for correlation between age & dispersion in any of the sub-samples
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6dFGS database

*  (urrent - Data Release 2 = J . 6F Galaxy Survey Database
- Released April 2005 .,Q L ) //www-wfau.roe.ac.uk/6dF¢S/
- Patadan 2002-0ct 2004 @ . ~ htip:

- 89211 spectra S

- 83014 unique redshifts patabase Home WW
- 936 ﬁelds Introduction : ) M

Datahase Schema

* Final Data Release FITS fies
- Expected Nov 2006 ths::,:: | ° U s
- Cowplete dataset from oA ean oS sty | || nk s
May 2001 to Jan 2006 | ——— PRI
- 137k specira @
- 130k unique redshifts
- 14‘64' ﬁe'ds e Schemairigsslénltz:owsﬂles|

*  6dF6S online database
- Searchable using either SQL query commands or a WWW form
- Each source has its own multi-extension FITS file, including spectra & postage stamps
- The different target catalogues are also fully searchable online



