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An Analysis of the Atmospheric Trajectories of
413 Precisely Reduced Photographic Meteors

Luigi G. Jacchia,’ Franco Verniani,’ and Robert E. Briggs *

A previous paper (Jacchia and Whipple, 1961)
contains a discussion of the orbital character-
istics of 413 precision-reduced meteors doubly
photographed with the Baker Super-Schmidt
cameras in New Mexico. The present paper
contains an analysis of the atmospheric tra-
jectories of those same meteors and deals with
the physical aspect of the meteor phenomenon.

A description of the observational material
has been given in the above-cited paper by
Jacchia and Whipple (1961); reduction tech-
niques have been fully described by Whipple
and Jacchia (1957) and will not be repeated
here except for points that need more detailed
explanation. We shall outline here the criteria
used in the selection of these 413 meteors out
of a total of about 3500 meteors doubly photo-
graphed by the Super-Schmidt cameras during
the same time interval. The shutters of the
Super-Schmidt cameras have two 45° openings
and rotate at 1800 rpm; the meteor trail is thus
interrupted 60 times a second and presents the
aspect of a row of segments separated by wider
breaks. In making the selection we deliberately
chose only those meteors that were likely to
yield excellent decelerations. On this basis we
discarded nearly all meteor trails showing less
than 20 clearly discernible segments and those
whose segments were too closely spaced, as
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well as trails appearing against rich star fields
or too faint to be measured with accuracy.
The selected meteors have an average of 40 well-
measured segments on the better of the two
films, and 34 on the other, and for all but 17
meteors the instant of appearance was recorded
visually. A secondary criterion for selection
was that comparable numbers of meteors should
be chosen in the low, medium, and high-velocity
groups, and for each month of the year. For
months particularly rich in meteors, the stand-
ards of acceptance were set a little higher so
that the month in question should not exert
an overwhelming weight in the analysis of
seasonal effects on decelerations. On the other
hand, we have occasionally included a larger
number of meteors belonging to a few selected
showers (Quadrantids, for example) because
their reductions were deemed useful for orbital
purposes.

As a result of this selection, the data pre-
sented here do not represent a random sample,
a fact that should be kept in mind in evalu-
ating the analysis. In particular, it should be
remembered that by excluding meteors with
closely spaced trail segments we have eliminated
more of the low-velocity than of the high-
velocity meteors. The bias introduced by our
selection is added, of course, to the bias already
inherent in meteor photography.

Basic trajectory data are presented in ta-
ble 1.1; the individual determinations of ve-
locity and decelerations with other quantities
derived from them are collected in table 1.2.
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