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Bertil-Anders Lindblad

Introduction

Meteors are generally divided into two classes
—shower meteors and sporadic meteors. About
a dozen major showers occur every year. These
showers, or streams, are conspicuous in any list
of visually observed or photographed meteors,
and virtually all their members are readily
identifiable. If the shower radiant is diffuse or
the hourly rate is low, however, it is not easy
to recognize a meteor stream.

The division into stream metors and sporadic
meteors is, to a certain extent, arbitrary. The
classifications hitherto used for stream identi-
fication are based primarily on geocentric quan-
tities such as radiants, velocities, and dates of
occurrence. When, in addition, detailed orbital
information is available for individual meteors,
the above methods of classification are supple-
mented or superseded by methods based on com-
parisons of sets of orbital elements. The use of
the orbital elements has the advantage that
these parameters are more fundamental, having
regard to the initial formation of a stream.

Owing to inherent differences among the in-
dividual members of a meteor stream, the in-
vestigator who makes a stream search is faced
with the difficult problem of rejecting suspected
stream members when the orbital elements ex-
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hibit too large a deviation from some assumed
mean set of orbital elements. The rejection level
adopted as well as the assumed set of mean
elements is necessarily somewhat subjective,
being largely based on the investigator’s a
priori knowledge of the dispersion within the
stream.

It is difficult to recognize members of a pre-
viously unknown stream or members of a
stream not well represented in the sample under
study. The problem of stream identification be-
comes increasingly difficult in large samples
owing to the amount of labor involved and also
to the possibility of spurious associations among
different sets of orbital elements. The expected
existence in the near future of very large col-
lections of fairly precise meteor orbits deter-
mined by photographic and radio methods
makes it necessary to introduce a quantitative
criterion for stream membership as well as an
automatic method of stream search suitable for
computer analysis.

The D-criterion of stream membership

Southworth and Hawkins (1963) present a
study they made of the statistics of meteor
streams. The study is based on a quantitative
measure of orbit similarity, which the authors
call the D-criterion. Their method depends on
the principle of intercomparison of two sets of
orbital elements. Let A and B represent two
individual meteors to be tested for orbit simi-
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