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The Ground-Based Stage IV BAO Experiment
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BigBOSS: The Ground-Based
Stage IV BAO Experiment

The BigBOSS experiment is a proposed
DOE-NSF Stage IV ground-based dark
energy experiment to study baryon acoustic
oscillations (BAO) and the growth of
structure with an allsky galaxy redshift
survey. The project is designed to unlock the
mystery of dark energy using existing
ground-based facilities operated by National
Optical Astranomy Observatory (NOAO) ™. A
agraph
covering a 3-degree diameater field will
mezsure BAO and redshift space distortions
in the distribution of galaxies and hydrogen
gas spanning redshifts from 0.2 < z < 3.5.
The Dark Energy Task Farce figure of merit
(DETF FoM) for this experiment is expected
to be equal to that of a JDEM mission for
BAO with the lower risk and cost typical of a
ground-based experiment. This project will
enable an unprecedented mulli c
spectroscopic capability for the U.S.
community through an existing NOAQ facllity.

NOAQ is the US national centler for ground-based nighttime astronomy and is operated by the Association of Universities for Research n Astronomy under

ooperative agreement with the National Science Foundation.
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Call for Proposals ref. CFP/ESO/08/20579/LCO for the
Advanced Study of a new Instrument Concept for the European Extremely
Large Telescope (E-ELT) at a firm fixed price of € 100.000

Recommendation:

The SWG emphasizes the very strong science case for an instrument which provides mulfi-object
spectroscopy from the r band to the h band, with a multiplex of at least 100. It is not required to give
spatially resolved information. The field of view is of order 10arcmin. The spectral resolution would be
3000, or more, subject to a frade-off. A goal would be to extend the spectral range further into the blue,
and the red. Another goal would be to include R=5000-10000. The SWG would strongly encourage
that an instrument like this is studied, for example as one of the studies for new instrument
concepis.
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PHYSICS DIVISION
January 25, 2010

Instituto de Astrofisica de Andalucia (IAA)
Cam:.no Bajo de Huetor, 30
Granada, Spain

Attention; Dr, Francisco Prada

Dear Sirar Madam,

wipate n the e

B:gBOSS is designed to map the expansion history of the Universe and the cffects of dark encrgy from z=2 1o z=fi. The
challeages w efficiently measure the redshifls o 30 million galaxies in o 10-year survey utilizing the Kitl Peak 4-m and
Cerro Tololo 4-mtelescopes. The instrument design allows a sciertific reach exceeding that of the proposed JOEM (U.S))
or EUCLID (European) dark energy satellites,

The Lawrence Betkeley National Laboratory (LBNL) is strongly committed to the research and development needed to
move forward with the BigBOSS project. The LBNL Director has previded funds for Laboratory Directed Research and
Development to address some of the long-term issues related to the project. Looking forward, we expect that the United
States Depariment of Energy will support the fnstument constroction. A review by the DOE Particle Astrophysics
Scientific Assessment Group states: “Substantial immediate support is recommended lor BigBOSS R&D so that eround
Barvon Acoustic Oscillation (BAQO) pessibilities are known for timely planning of a coherent ground-space dark energy
effor.”

Our expectation is that JAA would be a partner in the design of BigBOSS, the construction, and the scientific program
acginning in 201¢. This builds upon a successful scientific collaboration with TAA in the past with the Sloan Digital Sky
Survey.

The scientific reach of the BigBOSS program is proving to be very substantial, and we look forward to a rewarding 1.5 -
Spain parmership 10 best advance our understanding of dark energy. dark maner. ard perhaps even the signatures of
imflation.

Sincerely,

(5&4\ 9“&{"‘(

James Siegnst

Associate Laboratory Dircctor, General Sciences
Director. Physics Division

Professor. University of California, Berkeley

Copy: David Schlezel (LBNL) dyschlegelicolbl.gov
P.1. BigBOSS



