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1. Introduction

We use a new, robust, method to estimate the identification probabilities
of optical matches from digitized plate catalogs (COSMOS/UKST Catalog
of the Southern Sky Version 2, Yentis et al. 1992; The Guide Star Catalog
Version 1.1, Lasker et al. 1990; The Tycho Input Catalog, Egret et al. 1992;
The APM Northern Sky Catalogue, Irwin, Maddox and McMahon 1994)
to sources in the IRAS Faint Source Survey (FSS; Moshir et al. 1992),
including both the Catalog (FSC) and the Reject File (FSR), utilizing a
new random matching procedure with the advantages that it: (1) elimi-
nates systematic uncertainties due to many problems, such as uncertainty
in N(m); variations across the optical plate of magnitudes, plate limits or
N(m); misclassification of stars and galaxies; the assumption of Gaussian
error ellipses, etc. and (2) properly calibrates the identification probabil-
ities. We find that at high SNRs and high galactic latitudes essentially
all IR star-colored sources have an optical identification with P;g > 99%.
At high SNRs and high galactic latitudes, ~ 90% of all IR galaxy-colored
sources have an optical identification with P,y > 90%.

This project was undertaken to provide a star/galaxy classification for
all F'SS sources and an optical (blue) magnitude, allowing users to make
more sophisticated searches through the FSS for sources of a given star or
galaxy type, optical/IR color range, and optical magnitude range, and to
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search for unusual objects such as high redshift galaxies, brown dwarfs and
IR-bright QSOs. OPTID can also be used to significantly improve IRAS
positions and to help discriminate true from false low signal-to-noise IR
sources. To access OPTID telnet to xcatscan.ipac.caltech.edu.

2. Method

We assume there is only one correct optical match to each IR source, but
we do not assume that it is either the closest or the brightest. Our method
can easily be generalized for the case of multiple true matches (e.g., an
interacting galaxy pair). We allow the possibility that the match is fainter
than the optical catalog limit.

For the ith candidate optical identification within the search area (cho-
sen to be 40 to optimize trade-offs between completeness and reliability):
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the Likelihood Ratio is LR; = - Umaj;m::z;\j( Sy where () is the proba-
bility true identification exists in the optical catalog, r is the source sep-
aration, o is the positional uncertainty ellipse, and N(< m;) gives the
integral background counts brighter than magnitude m;. At each posi-
tion we calculate LR for each candidate optical match to each IR source,
but use it only as a relative weight for each match, because its abso-
lute value is very sensitive to match magnitude. The Reliability of each
association with a given LR is defined as the number of true associa-
tions divided by the number of true plus number of random associations
for a given subclass of sources (binned by star/galaxy type, galactic lat-
itude and SNR): R;(LR;) = Ntrue(évé:;i(]siilse(LRi). Finally, we compute
the Identification Probability P;y for each match by taking into account
the number of matches found for each source and their individual Re-
liabilities, including the possibility that no match exists on the optical
plate: Pig, = QR"H?=1[(1;R;‘)]/(1-R.')’ and P,,_iq = w%ﬂ’ where
S = Yisilnum(Pig,)] + num(Pro—id)-
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