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Latest results
from BOSS

Antonio J. Cuesta (on behalf of the BOSS collaboration)
Institut de Ciencies del Cosmos

Universitat de Barcelona




Qutline

® Current State of BOSS: Data Release | |

® Baryon acoustic oscillation measurements:

® (Galaxies at low redshift (LOWZ)
® (Galaxies at high redshift (CMASS)







BOSS: Baryon Oscillation
Spectroscopic Survey




Measuring distances with BAO




DRI10 and DRI |

DRI0 (public)
6,373 sq.deg.
928,000 galaxies
182,000 quasars

A J

A J

DRI | (not public)
8,976 sq.deg.
1,157,000 galaxies
239,000 quasars







BAO measurements

Galaxy BAO Lyman-alpha forest BAO




8dFGS BOSS BOSS WiggleZ
LOWZ CMASS

SDSS—II

— Planck+WP ACDM
— — WMAP9+SPT/ACT ACDM

(Dy/14)/(Dy/T 4)pranck

~
(@]
(o}
=
p——
P~
o
S~
e
o
=
el
~
o —
~
N
o —
>
A

—— Planck ACDM

0.4 . . ' . 0.4
Redshift Redshift

Anderson et al. 2014

BAO measures the ratio D(z)/r4
but the values quoted here will assume rq from Planck



CMASS

DR11 post—recon

.‘.

s2¢, (h=2 Mpc?)

el Anderson et al.2014

690,000 galaxies between 0.43<z<0.70
covering a total of 10Gpc3

BAO detected at 8sigma in &(s) and P(k)
Dv(z=0.57)=2056+20Mpc (|% error)

Results do not depend on galaxy color!
g Ross et al. 2014

Og1o[P(k)/PNomo(k)] g




Combining the monopole and the

CMASS DR11 (z,=0.57)

- isotropic BAO B quadrupole of £(s) we can measure

anisotropic BAO

ePlanck (CDM) Il the angular dependence of clustering
AP (e (with respect to the line of sight)

With this we can constrain
the angular diameter distance Da(z)
and the Hubble parameter H(z)

1300 1350 1400 1450 1500 DA(Z=057)=|42|120MPC
OuEulina 7 rd/Mpe H(z=0.57)=96.81+3.4km/s/Mpc

Anderson et al. 2014
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el 314,000 galaxies between
xz:¢80. | 5<z<0.43 covering 3Gpc3
: Dv(z=0.32)=1264+25Mpc
(a 2% measurement)

il iy ¥ which is already as good as
s | the SDSS-Il LRG result

50 100 150
s (h=' Mpc) Tojeiro et al. 2014




; LyaF-LyaF
. _auto- correlatlon
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Slowing |
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r [h~"Mpd] r [lz.._l.\lpc] r [h‘._l.\lpc]

137,500 quasars between 2.1<z<3.5  Delubeceral 204
Volume sampled 50h-3Gpc?
Da(z=2.34)=1662+96Mpc
H(z=2.34)=222+7km/s/Mpc

(combined this is a 2% distance measurement)
Most of the signal comes from the line of sight
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164,000 quasars between 2.0<z<35  MontRieractal 2014
(of which 131,000 are in the LyA sample)
Da(z=2.34)=1590+60Mpc
H(z=2.34)=226+8km/s/Mpc

(the error bar in Da is 40% smaller than auto)

BOSS DRITLya=QSO | puncsacrserowe
Flat ACDM
95 100 105 110 115 120 125
D,‘(Z:2.34)/I‘d






Redshift-space distortions

Measurements of Growth of Structure

0.02

- -vp  Large scale r, ("' Mpc] Small scales
Samushia et al. 2014 Reid et al. 2014
24h"'Mpc<s<I152h-'Mpc 0.8h-'"Mpc<s<32h-'Mpc

f0s(z=0.57)=0.447+0.028 fos(z=0.57)=0.450+0.01 |



Testing Gravity

B Planck+foy,
8 Planck+CMASS

. ___ ePlanck + BOSS ()
BAO + SN

DR11 + ePlanck + BAO
DR11 + ePlanck

-1.4 -1.2 -1.0 -0.8 -0.6 -04
Wpe

Samushia et al. 2014 Sanchez et al. 2014 Beutler et al. 2014

All CMASS-DRI | measurements of growth of structure
result in weaker gravity (GR still within 2sigma)



Neutrlno masses
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Beutler et al. 2014

BOSS RSD measurements

combined with WMAP (or Planck*)
and weak lensing from CFHTLens

result in 2my>0 at more than 30

*only if the lensing signal in the temperature spectrum is marginalized over!

0 01 02 03 04 05 06 0.7 0.8
Zm, [eV]



The (near) future:




Getting ready for DR12

BOSS Completes its Main Survey of Distant
: : . -
Galaxies and Quasars: Data collection is DONE

The SDSS-I1I Baryon Oscillation Spectroscopic Survey (BOSS) has completed its

main survey of galaxies and quasars. With 1.35 million luminous red galaxies 5
and 230,000 quasars across 10,200 square degrees of the sky, BOSS has
exceeded the number of objects and sky area goals from the original SDSS-III i ga aXI es

proposal.

Reaching this milestone involved the hard work and efforts of many people. In
particular, the mountain and observing staff at Apache Point Observatory have been ( q uasars

worked hard and efficiently to observe 2,300 plates with the new BOSS spectrograph in

10,200 sq.deg.
" Analysis is in progress...

Public release by Dec 31

http://blog.sdss3.org



http://blog.sdss3.org
http://blog.sdss3.org

onclusions

® BOSS has measured redshifts of more than | million galaxies (0.15<z<0.70)
and 160,000 quasars (2.0<z<3.5) over 8500 sq.deg in the sky

® |t has measured the BAO feature with high significance
in galaxies, and for the first time in the Lyman-alpha forest,
as well as in its cross-correlation with quasars.







