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TALK OUTLINE

Motivation

Implementing the KIG isolation criterion: SDSS

Problems & Strategies

Conclusions & Future Work
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KIG: KARATCHENSEVA’S
ISOLATED GALAXIES

KIG/3: Karatchenseva's Isolated Galaxies catalogue, 1973

Remember previous talk by Simon Verley on Isolation of CIG galaxies

Simple isolation criterion:
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KIG: KARATCHENSEVA’S
ISOLATED GALAXIES

Catalogue created from POSS-| plates

SDSS has higher resolution, depth

Automatic object detection pipeline

Star/galaxy rejection evaluation

Geometrical parameters (petrosian, isophotal radii)

Further spectroscopic observations
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KIG: KARATCHENSEVA’S
ISOLATED GALAXIES

Catalogue created from POSS-| plates

SDSS has higher resolution, depth

Automatic object detection pipeline

Star/galaxy rejection evaluation
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Further spectroscopic observations




IMPLEMENTING THE KIG
ISOLATION CRITERION
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A Catalog of Very Isolated Galaxies from the SDSS Data Release 1

Sahar S. Allam"2, Douglas L. Tucker?, Brian C. Lee3, J. Allyn Smith*®

ABSTRACT

We present a new catalog of isolated galaxies obtained through an automated sys-
tematic search. These 2980 isolated galaxies were found in =~ 2099 deg? of sky in the
Sloan Digital Sky Survey Data Release 1 (SDSS DR1) photometry. The selection al- \
gorithm, implementing a variation on the criteria developed by Karachentseva in 1973,
proved to be very efficient and fast. This catalog will be useful for studies of the general
galaxy characteristics. Here we report on our results.

Subject headings: surveys — catalogs — atlases

1. Introduction

Over the past few decades, observational and theoretical work has shown that truly isolated
“field” galaxies, if they exist at all, are a rarity in the universe, comprising less than 5% of all galaxies
(Adams, Jensen & Stocke 1980). Rare though they may be, they serve as an important comparison

astro-ph/0410172v1 6 Oct 2004

sample in studies of the effects of environment on galaxy morphologies and star formation rates
(e.g., Adams, Jensen & Stocke 1980; Haynes & Giovanelli 1980; Haynes, Giovanelli & Chincarini
1984; Koopmann & Kenney 1998). Truly isolated galaxies, which may have experienced no major

.
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interactions in billions of years, can act as a zeropoint in these studies.

Furthermore, isolated galaxies are interesting in their own right. Recent studies of isolated
galaxies include those by Aars (2002, 2003), who looked at the photometric and spectroscopic
properties of extremely isolated elliptical galaxies in the Karachentseva (1973) catalog; Pisano et
al. (2002) and Pisano & Wilcots (2003), who performed an H I survey for the gaseous remnants
of the galaxy formation process around nearby (< 30h~! Mpc) isolated galaxies they identified in
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ABSTRACT

We describe the construction of MegaZ-LRG, a photometric redshift catalogue of
over one million luminous red galaxies (LRGs) in the redshift range 0.4 < z < 0.7
with limiting magnitude ¢ < 20. The catalogue is selected from the imaging data
of the Sloan Digital Sky Survey Data Release 4. The 2dF-SDSS LRG and Quasar
(2SLAQ) spectroscopic redshift catalogue of 13,000 intermediate-redshift LRGs pro-
vides a photometric redshift training set, allowing use of ANNz, a neural network-based
photometric-redshift estimator. The rms photometric redshift accuracy obtained for an
evaluation set selected from the 2SLAQ sample is 0, = 0.049 averaged over all galax-
ies, and o, = 0.040 for a brighter subsample (i < 19.0). The catalogue is expected
to contain ~5 per cent stellar contamination. The ANNz code is used to compute
a refined star/galaxy probability based on a range of photometric parameters; this
allows the contamination fraction to be reduced to 2 per cent with negligible loss of
genuine galaxies. The MegaZ-LRG catalogue is publicly available on the World Wide
Web from http://www.2slaq.info.

Key words: surveys - catalogues - galaxies: distances and redshifts - cosmology:
observations

1 INTRODUCTION nology, each constructing spectrographs capable of simulta-

. neous observation of hundreds of objects. However, further
Galaxy redshift surveys have been a cornerstone amongst

probes of the Universe since Hubble’s discovery of the cos-
mological expansion in 1929. Recent years have witnessed
the construction of exquisitely detailed maps of the local
(z ~ 0.1) Universe by the 2-degree Field Galaxy Redshift
Survey (2dFGRS; Colless et al. 2001) and the Sloan Digital
Sky Survey (SDSS; York et al. 2000). These surveys have de-
fined the new state-of-the-art in spectroscopic detector tech-

* lahav@star.ucl.ac.uk

significant increases in the depth and area accessible to spec-
troscopic redshift surveys will rely on the development of a
new generation of instruments.

Photometric redshifts, which are estimated from broad-
band galaxy colours rather than spectra, offer an invalu-
able interim solution. Relative to multi-object spectroscopy,
high-quality photometry can be obtained far more quickly
and for significantly fainter sources. Photometric redshift
estimators are numerous, but generally involve calibration
against either an observed spectroscopic training set (e.g




SDSS: THE PHOTOOBJALL TABLE




TasLe PhotoObjAll

Contains a record describing the attributes of each photometric object

The table has views:

PhotoObj: all primary and secondary objects; essentially this is the view you
should use unless you want a specific type of object.

PhotoPrimary: all photo objects that are primary (the best version of the
object).

o Star: Primary objects that are classified as stars.

o Galaxy: Primary objects that are classified as galaxies.

o Sky:Primary objects which are sky samples.

o Unknown:Primary objects which are noOne of the above
PhotoSecondary: all photo objects that are secondary (secondary detections)
PhotoFamily: all photo objects which are neither primary nor secondary
(blended)

The table has indices that cover the popular columns.

name type length | unit ucd description

Unique SDSS identifier composed from

sy SlgrE s DL bl [skyVersion,rerun,run,camcol,field,obj].

skyVersion tinyint CODE_MISC 0 = OPDB target, 1 = OPDB best

run smallint OBS_RUN Run number

rerun smallint CODE_MISC Rerun number

camcol tinyint INST_ID Camera column

field smallint ID_FIELD Field number

The object id within a field. Usually
obj smallint ID_NUMBER changes between reruns of the same
field.

1: primary, 2: secondary, 3: family

tinyint CLASS_OBJECT object, 4: outside chunk boundary.

INiimber of children if thics i A3
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extinction_z 4 PHOT_EXTINCTION_GAL | Extinction in each filter
priority ' 4 CODE_MISC Priority bits

Log size for surface brightness:
5xlog(Petro radius in i band)

nProf _u i NUMBER Number of Profile Bins
nProf_g i NUMBER Number of Profile Bins
nProf_r i NUMBER Number of Profile Bins
nProf_i i NUMBER Number of Profile Bins
nProf_z [ NUMBER Number of Profile Bins
loadVersion [ ID_VERSION Load Version

rho EXTENSION_RAD

20-deep hierarchical trangular mesh
ID of this object

fieldID ID_FIELD Link to the field this object is in

htmID CODE_HTM

Pointer to parent (if object deblended)
parentID ID_PARENT or BRIGHT detection (if object has
one), else 0

Pointer to the spectrum of object, if
exists, else 0

specObjID ID_CATALOG

PHOT_SDSS_U
FIT_PARAM

PHOT_SDSS_G
FIT_PARAM

PHOT_SDSS_R
FIT_PARAM

PHOT_SDSS_1I
FIT_PARAM

PHOT_SDSS_Z
FIT_PARAM

PHOT_SDSS_U ERROR | Error in modelMag alias
PHOT_SDSS_G ERROR | Error in modelMag alias
PHOT_SDSS_R ERROR | Error in modelMag alias

Shorthand alias for modelMag

Shorthand alias for modelMag

Shorthand alias for modelMag

Shorthand alias for modelMag

Shorthand alias for modelMag




QUERYING PHOTOOBJALL TABLE

select m.objid,
.htmID,
.field,
.ra,
.dec,
.modelMag_g,
.modelMagErr_g,
.petroRad_g,
.petroRadErr_g,
.probPSF,
.probPSF_g,
.psfMag_g,
.psfMagErr_g,
.flags,
.flags_g,
.Status,
.1s0AGrad_g,
.1soBGrad_g,
.1nLStar_g,
.1nLDeV_g,
.1nLExp_g into mydb.DR5RaDecFieldMagCutExtraGalaxies from MyDB.DR5RaDecFieldMagCutGalaxies m
inner join PhotoObjAll p

-~

T T T T T T T T T T T T T OCTOTT 3 3 3 3

on m.objid = p.objID;




SDSS DR5 CANDIDATES

Magnitude cut galaxies
Sample Field
® CIGs in SDSS DR5
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SDSS DR5 CANDIDATES
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TEST FRAME DETAIL
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ALLAM METHOD D=20
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PROBLEMS & STRATEGIES




PROPERTIES IN FIELD AROUND CIGS
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CONCLUSIONS

KIG-equivalent criteria are easy to implement, computationally feasible.

The SDSS photometric catalogues provide lots of parameters useful to
improve pipeline’s star/galaxy separation.

There Is at least one parameter; promising for star/galaxy separation.

Any automatic star/galaxy rejection algorithm must be carefully tested.

Blind tests are important to finding out problems without resorting to
visual inspection.
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FUTURE WORK

Assessing the values for proper star/galaxy differentiation with stellarity,

other combinations of parameters.

Using data mining techniques (with the SVO people), in order to use
additional parameters (multi-A magnitudes, iso-photal slopes, etc.).

Extend the selection criterion to 3D (with the SVO people).

Extend the technique to existing and post-SDSS surveys.
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