and transverse to the line of sight. A large sample
of 690,000 galaxies from The Baryon Oscillation
Spectroscopy Survey Data Release 11 are used to
determine the Hubble expansion H, angular
distance D_A, and growth rate GT at an effective
redshift of 2z=0.57. After careful bias and
convergence studies of the effects from small scale
clustering, we find that cutting transverse
separations below 40 Mpc/h delivers robust results
while smaller scale data leads to a bias due to
unmodelled nonlinear and velocity effects. The
converged results are in agreement with
concordance LCDM cosmology, general relativity,
and minimal neutrino mass, all within the 68\%
confidence level. We also present results separately
for the northern and southern hemisphere sky,
finding a slight tension in the growth rate ——
potentially a signature of anisotropic stress, or just
covariance with small scale velocities —— but within
63\% CL.
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We present joint constraints on the number of
effective neutrino species Ner and the sum of
neutrino masses Xm,, based on a technique which

exploits the full information contained in the
one—dimensional Lyman—a forest flux power
spectrum, complemented by additional

cosmological probes. In particular, we obtain Neg =
2.91 + 0.22 (95% CL) and Im, < 0.15 eV (95% CL)
when we combine BOSS Lyman—a forest data with
CMB (Planck+ACT+SPT+WMAP polarization)
measurements, and Neg = 2.88 = 0.20 (95% CL) and
*m, < 0.14 eV (95% CL) when we further add
baryon acoustic oscillations. Our results tend to

favor the normal hierarchy scenario for the
masses of the active neutrino species, provide
strong  evidence for the Cosmic  Neutrino

Background from Ner = 3(Ner = 0 is rejected at
more than 14 o), and rule out the possibility of a
sterile neutrino thermalized with active neutrinos
(i.e., Ner = 4) — or more generally any decoupled
relativistic relic with ANegr = 1 — at a significance of
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over 5 o0, the strongest bound to date, implying
that there is no need for exotic neutrino physics in
the concordance ACDM model.
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dispersion profiles of elliptical galaxies :
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