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The galaxy bispectrum: theory and observations

1982, CfA Redshift Survey
~ 1,000 galaxies

- = large-scale clustering
onsme S T [Baumgart & Fry (1991)]

8 <

1995, IRAS PSCz Redshift Survey
~ 15,000 galaxies

= galaxy bias, primordial non-Gaussianity
[Fry & Scherrer (1994), Matarrese et al. (1997), Verde et al. (2000), Feldman et al.
(2001), Scoccimarro et al. (2001)]

2002 to the present, 2dFGRS and SDSS
~ 250,000 to 1, 000, 000 galaxies

=- halo model
[Verde et al. (2002), Gastanaga et al. (2005), Nishimichi et al. (2006), Kulkarni et al.
(2007)]

What about cosmological parameters? What are the prospects for primordial
non-Gaussianity?
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Higher order correlators as probes of non-linear physics

Contributions to the galaxy bispectrum:

S = 61+ 0@ 4+ .., = Bu(ki, ks, ks) =

Non-Gaussian initial conditions due to non-linearities in the and
in the

N.G.I1.C. = Bm(kl,kg,kg) = —I—Bg(kl,kg,kg)

b
dg(x) =~ b10m(x) + 5252(@
— Bg(kl,kg,k:g) = b? Bm(k17k2ak3) +

By(k1, k2, k) = b} | + ] + bs b7

Can we tell them apart?
How well can we measure them?
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Signal-to-noise for matter correlators: the SDSS case

Sum over all configurations up 10 kax
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Signal-to-noise for matter correlators: the SDSS case

Sum over all configurations up 10 kax
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Cosmological parameters from a joint analysis
of power spectrum and bispectrum

E. S., H. M. Crocce, S. Pueblas & R. Scoccimarro (2006)

We estimate the improvement in constraining cosmological parameters due to
adding the bispectrum information to a likelihood analysis of the power spectrum,
taking into account:

1. the (SDSS main sample), by means of the FKP method
2. the properties of power spectrum and bispectrum
(0P, 6 Pj)
Cz’,j —
<5Bi1,i2,i3‘sBj1,j2JS>

measured from 6000 redshift-space, 2LPT mock catalogues of the SDSS main sample

We assume

1. Gaussian initial condition
2. a Gaussian likelihood for power spectrum and bispectrum
3. the WMAP3 likelihood function






