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BOSS redshift survey in a nutshell

Select targets photometrically

CMASS = BOSS higher-redshift galaxy targets
LOWZ = BOSS lower-redshift galaxy targets
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(N.B.: don’t forget quasars!)
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BOSS redshift survey in a nutshell
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BOSS redshift survey in a nutshell

Measure their redshifts to make a 3D map
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BOSS redshift survey in a nutshell
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What reall
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SDSS—IIl BOSS DR9 Galaxies

—1.25° < Dec < +1.25°

“LOWZ, 0.20 < z < 0.45
CMASS, 0.40 < z < 0.75
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What really goes on in this step?

SDSS—IIl BOSS DR9 Galaxies
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BOSS Spectroscopic Pipeline Overview

*Fully automated IDL software pipeline

Inherited & modified from SDSS-//I!
*Cluster-parallelized by plates of 1000 fibers
*Extensive execution logging and QA plot generation

*Raw pixel errors estimated from first principles

*Errors propagated to redshifts and classifications
*Exceeds BOSS redshift science requirements
*Schlegel et al. in prep, Bolton et al. 2012, AJ, 144, 144
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Science Frames
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Science Frames
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Science Frames
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Most counts are night-sky photons!
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, Part 1
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, Part 1
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Calibration, Part 2

Flat Frames Arc Frames
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Extraction
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Sky Subtraction
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Sky Subtraction

B-spline sky model in un-rebinned pixel space
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Sky Subtraction Quality
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Calibration Part 3: Spectrophotometry

F-star model atmospheres selected by line flttlng

Adam S. Bolton
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Coaddition
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Redshift Measurement and Classification
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Plus: stellar archetype spectra
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Redshift Measurement and Classification

i parabola fit to
: estimate error 0z

' |
2nd best 2 pegt - <trial

Forward modeling allows objective model comparison
and error estimation
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Redshift Measurement and Classification
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Redshift Measurement and Classification
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Redshift Measurement Precision

Typical redshift errors: few tens of km/s (statistical):
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BOSS Pipeline Performance Statistics

Target
Sample

CMASS

LOWZ

QSO

(2.2 <z < 3.5)

Sample
classification
success rate

98.7%

99.9%

79%

Target object
confirmation
rate

95.4%

99.2%

33.6%

Completeness
vs, visual
inspections

99.6%

100%

98.3%

Purity vs.
visual
inspections

99.8%

100%

99.4%
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Current and Future Development

* Archetype-based redshift measurement

*More flexible template-class management

e Joint fit to spectroscopic and photometric data
*Unifying redshift and parameter measurement

*Hierarchical Bayesian priors for redshift distribution
and physical parameter distributions

* Greater quasar redshift accuracy control

*Performance analysis and optimization for emission-
line galaxy (ELG) target class

Next-generation extraction: see Bailey’s talk!
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Pipeline System Overview (_nputs )
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