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QOutline of the talk

e What is 6dFGS?
@ Baryon Acoustic Oscillation (BAO) analysis in 6dFGS.
e Future outlook...

@ Redshift space distortion analysis in 6dFGS.



What is 6dFGS?

@ Spectroscopic survey of southern sky (17000 deg?).

@ Primary sample from 2MASS with Ki,r < 12.75; also secondary
samples with H < 13.0, J < 13.75, r < 15.6, b < 16.75.

e Median redshift 0.05 (=~ 220 Mpc).
o Effective volume ~ 8x10”h~3 Mpc? (about as big as 2dFGRS).
@ 125000 redshifts (137 000 spectra).
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BARYONS PHOTONS

@ The standard ruler size is set by the physical
matter- and baryon density, Q,,h? and Qph?
from the CMB.

@ The apparent size of the standard ruler in the
galaxy survey gives a distance measurement.

© This enables us to measure the Friedmann
eq., H(z)

1/2
H(Z) = Hy Qma_3 + Q/\a_3(1+w)} .

Q At low redshift, a ~ 1, a distance
measurement constrains only Hy (similar to
the distance ladder technique). Martin White
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Cosmological implications
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Cosmological implications
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6dFGS: Hy = 67 + 3.2km/s/Mpc
SHOES project: Hp = 73.8 =+ 2.4km/s/Mpc (Riess et al. 2011)
WMAPT7: Hy = 70.3 + 2.5 km/s/Mpc (Komatsu et al. 2010)
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Cosmological implications
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Future outlook

o Riess et al. (2011) claim that they will be able to reduce their error
using the distance ladder technique to 1%.
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Future outlook

o Riess et al. (2011) claim that they will be able to reduce their error
using the distance ladder technique to 1%.

@ The 6dFGS BAO measurement might improve using BAO
reconstruction -> Nikhil Padmanabhan's talk

@ Increasing the survey volume at low redshift (WALLABY and TAIPAN,
see Beutler et al. 2011) -> Heath Jones's talk



Redshift space distortion analysis



6dFGS 2D correlation function




What would be the best redshift space distortion survey?

@ The error of the power spectrum is prop. to its amplitude
op(k) X (b+ fﬂ2)2p(k)+ <N >

A small bias increases the signal/noise (in case of a high galaxy
density). The signal is 8 = Q,(2)/b.
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@ The error of the power spectrum is prop. to its amplitude
op(k) X (b+ f-u2)2P(k)+ <N >

A small bias increases the signal/noise (in case of a high galaxy
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@ Small scales have high statistics, but often can not be used because of
non-linear effects which are difficult to model. Avoiding high density
regions of the density field reduces non-linear contributions
— Simpson et al. (2011)



Non-linear effects and galaxy bias
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What would be the best redshift space distortion survey?

@ The error of the power spectrum is prop. to its amplitude
op(k) X (b+ f-u2)2P(k)+ <N >

A small bias increases the signal/noise (in case of a high galaxy
density). The signal is 8 = Q,(2)/b.

@ Small scales have high statistics, but often can not be used because of
non-linear effects which are difficult to model. Avoiding high density
regions of the density field reduces non-linear contributions
— Simpson et al. (2011)

o At low redshift we don't have to deal with the degeneracy between the
Alcock-Paczynski effect and redshift space distortions.



The WALLABY galaxy survey

e Radio galaxy survey conducted on the ASKAP radio telescope, a
precursor of the Square Kilometre Array (SKA). The telescope is
located in the West Australian desert. -> Lister’s talk

Timeline: 2014-2018

~ 600000 galaxies

Vog =~ 0.12h73 Gpc3

galaxy bias ~ 0.7 (Basilakos et al. 2007)

z =~ 0.04




WALLABY forecast
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Future survey forecasts
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Future survey forecasts

0.7 — ACDM
[ ]
065 " soss
06 * Wiogez
055  WAcLAB

1 ‘ 1 1 ‘ 1 1 ‘ 1
0% 0.2 0.4 0.6 0.8 1 1.2

redshift z



Conclusion
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Conclusion

* 6dFGS data
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@ The low redshift BAO detection in 6dFGS allows a measurement of
the Hubble Constant of

Ho = 67 & 3.4kms™*Mpc 1

@ Radio galaxy surveys have a very low galaxy bias and hence are perfect
for RSD analysis.

o WALLABY will be able to measure fog to within 3-4% and hence will
improve upon the 6dFGS measurement by a factor of 3-4.



Thank you very much
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