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PR :x 2005-2008

B :k 8400 deg?
e sk 9x 10~ galaxies, 10° quasars, 2x10°
» stars

# SN survey: >500 Type |a SNs
(0.1<z<0.4)

% SEGUE (the Sloan Extension for
Galactic Understanding &
Exploration): 3200 deg?, 2.4x10°

stars
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# What causes cosmic acceleration?

% |f the acceleration is caused by “DE", is its

energy density constant in space and fime or
does evolvee
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— To measure the history
of cosmic expansion
and the growth of DM
clustering over a wide
range of redshift

— BAO feature measured
in the 3-d clustering of
matter fracers at z
(BAO scale: angular
diameter distance &
Hubble parameter)



Summary of BOSS
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Duration: Fall 2009—Summer 2014, dark time

o
. 2
Area: 10,000 deg 85 kmis rms for LRG sample (from
Spectra: 1000 fibers per plate ;eg?(a;vgbserh\;aﬁoES)r W
2 . S mauc IImIt Tor ni
3600A < A < 10000 A signal-to-nytfise stars °
R = A/A\L = 1300-3000 Redshift accuracy
(S/N)?
~ 22 pixel'l at ifp = 21 (averaged over 7000-8500 Magnitude limits for
~ 10 pixel ! at gg, = 22 (averaged over 4000-5500 spectroscopy

Targets: 1.5 x 10® massive galaxies, z < 0.7,i < 19.9
1.5 x 10° quasars, z > 2.2, g < 22.0(20% of fiber)
selected from 4 x 10° candidates 050 9522
75,000 ancillary science targets, many categories i<22
Measurement goals:
galaxies: da(z) to 1.2% atz = 0.35 and 1.2% at z = 0.6
H(z)t02.2% atz = 0.35 and 2.0% at z = 0.6
Ly forest: d4(z) to 4.5% atz = 2.5
H(z)to2.6% atz =2.5

| o BAO distance constraint at z=0.57 with DR9!

LRGs i<19.9
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% New diffraction gratings
(volume-phase holographic
fransmission gratings): spectral
resolution 1300 at 3600A to
3000 at TOO00A

% 4kX4kCCDs with improved

Cartridge _
Fibers




% >500,000 galaxy and >100,000 quasar
redshifts, over a million spectra in totall

201R2-06-01



% Color-magnitude cuts to select
massive luminous galaxies with an
approximately uniform distribution of
stellar masses from z=0.2 to z-0.6.

Cut | (LOWZ) 0.2<z<0.4

B Cut Il (CMASS) 2>0.4
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# Cosmic web at z=0.5
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Anderson et al. 2012

The bias of SDSS LRG and BOSS CMASS differ.



3. BAO and the IGM

¥ .0
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% Distance constraints become tighter as
one moves to higher z

— More volume per sky area.

— Less non-linearity.

Expensive if use galaxies as fracers -
Any tracer will do.

— 21cm from HI in galaxies: SKA

— Lya from IGM as probed by QSOs: First
detection of large-scale clustering of
the IGM using cross correlations
between QSO lines of sight.
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% % 25 different programs: 3.5% of all DR9
: W spectra
4Anci11ar); Science i’rograms in Stripe 82

;The following ancillary target programs are now complete. Complete data for these ancillary targets is being
released as part of Data Release 9.

SDSS-Il Supemovae
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Ancillary Science Programs in the Full BOSS Survey Area

Spectroscopic observations in the following ancillary target programs have not yet been completed. In each of

these ancillary target programs, data for a subset of targets is part of DR9. Future data releases will include more
targets from these ancillary target programs.

Luminous Blue Galaxies
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L \ APOGEE af a Glance

/ W&o|ution, high signal-to-noise spectroscopic survey
. ‘ the near-infrared (H band): 1.51-1.68 um

M ASS-selected, evolved stars, RGB, AGB, red
‘ rs sampling the bulge, disk(s), and halo(es)

ters and abundances for ~15 elements per star

.
-

o

Moresiumibers!

b Goal $/N = 100/ pixel
' *R~22500
"'y * 300 fibers afi@time, 7 deg? FOV
(MARVEES shares the focal plane)
* RV precigion: <0.1 - 0.5 km/s
~ * Abundance precision: <0.1 dex
W <Aréa~1575 deg? ,~230 fields




Apogee Plan A-- Thin disk sampled Giants
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Summary of SEGUE-2

Duration: Fall 2008-Summer 2009, dark+gray time
Area: 1317 deg?, 118,151 targets
Spectra: 640 fibers per plate
3800A < A < 9200A
R = A/AL = 1800
S/N = 10 per pixel at rper = 19.5
Target categories:
halo main-sequence turnoff stars (37,222)
blue horizontal branch stars (9983)
K-giants and M-giants (43,604)
| high-velocity stars (4133)
- hypervelocity stars (561)
’rlng “outer halo” cool extreme subdwarfs (10,587)
low metallicity candidates (16,383)
Precision: dependent on stellar type and S/N, but typically
150K in Teir, 0.23 dex in log g
0.21 dex in [Fe/H], 0.1 dex in [« /Fe]




astro ] oiva

' irros

l‘




Sky Coverage
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Zasowski et al., in prep

ields chosen to sample all major Galactic components.






\ APOGEE Sciences

e fight constraints on models for the history of star

, chemical evolution (processes of chemical mixing
back in the interstellar medium), and mass

f the Galaxy - High-precision abundances for

5 of elements: Fe, CNO, a-elements, odd-Z, iron
“pea Ssibly even neutron capture...

:>I<= T the stellar IMF in each of the main Galactic
oMpah&nts.
First larggsscale, systematic, uniform Galactic stellar survey

B # Access 10 regions highly obscured by dust (thus typically
\ + avoided!)

% Précise RVs to map kinemartics for constraining dynamical
“mogdels of the disk, the bulge, the bar, and the halo and to
¢ f@'provide insights intfo the Galaxy’s dynamical history.

A dataset 2-3 orders of magnitude larger than any other
high-resolution Galactic chemistry survey!
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~ AUditional Target Sample

“; J globular clusters

th other surveys:
UE-Il, Kepler, GAIA-

— %
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O
I programs:

% M dwarfs companions
#EclipsingfBinaries

% Emipedded YSOs

s M31 . Globular Clusters
#eB[€]| (Emission Line) Stars
% Massive MW Stars

% And more!
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Data Release

Dsto _[DstaRoleaso [ APOGEE__ 8055 |WARVELS ___[SEGUEZ _

Spectra

Dec 2014 Flnal spectra Flnal spectra Flnal radial velocltles



3 Science Organization

- l BSfUl execution of SDSS-I/II: Effective
lon culture

2 & erse International collaboration:
estof Operatfion

| &.‘ - financial or equivalent in-kind

."'-3‘ tricdtion

% Pull mémber, Associate member, Participation
e 28 groyplitExternal Participants

% AdVASOry council: voting members

’.

Eisenstein et al. 2011



SDSS-Illl Organization Chart
Co-Co: Organizing collaboration

Board of Governors meetgins / Developing and
implementing collaboration
policies (publication &
external collaborators)

Chair - R. Walterbos '
Secy/Treas - R. Iving Organization of 4 tasks

Business Mngr - M. Evans

Central Project Office
Development
SDSS-lIl Advisory Council Director - D. Eisenstein B —
) Project Scientist - D. Weinberg Instrument Review Board
Chair - M. Strauss Observing Systems - J. Gunn Software Review Board
Science Coordinator - M. Strauss
Program Manager - B. Gillespie
Oversees surveys and represent the
collaboration.
Survey Operations Observatory Operations Data Process & Dist | Collaboration Affairs Infrastructure
Survey Coord - D. Schneider Opns Mngr - M. Klaene Data Coord - M. Blanton Spokespers - R. Nichol Lead - J. Gunn
Plate Designer - D. Muna Eng Mngr - F. Leger Archivist - B. Weaver EPO/PIO - J. Raddick Eng Mngr - F. Leger
Ld Obsrvr - S. Snedden CAS Supvsr - A. Thakar Science Team Chairs Scientist - P. Harding
Collaboration Council Opns siw - D. Kirkby
Each surveys has own tech. and sci. Chair - R. Nichol
team (~15 to ~60 people): data
analysis and quality agsurance
SEGUE-2 MARVELS BOSS APOGEE
Pl - C. Rockosi Pl-J. Ge Pl - D. Schlegel Pl - S. Majewski
Surv Sci - T. Beers Surv Sci - S. Gaudi Surv Sci - K. Dawson Surv Sci - R. Schiavon
Instr Sci - C. Rockosi Instr Sci - X. Wan Instr Sci - N. Roe Instr Sci - J. Wilson
Proj Mngr - F. Hearty
SEGUE-2 Science Team MARVELS Science Team BOSS Science Team l
Chair - H. Morrison Chair - K. Stassun Chair - M. White |__| APOGEE Science Team
Chair - J. Johnson
..~ Eac orking groups eg. For BOSS, Galaxy evolution, Galaxy clustering, Lyman Alpha Forest survey, Quasar
> , Lensing science, Spectroscopic Pipeline, Emission Line Galaxy Ancillary Program



