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BRIGHTNESS VARIATIONS OF THE COMET ALCOCK 1963 b
AND ITS CORRELATION WITH SOLAR PHENOMENA

IeNacio R. FERRIN

INTRODUCTION

Comet Alcock 1963 b was discovered by G. E. D. Alcock in 1963 March 19.
Systematic observations of the visual integrated magnitude were obtained by
J. J. Millard. The observations cover a period of about three months, and are
accurate to a few tenths of a magnitude. Our results are thus only approximate.

The orbit of the comet is quite notable, in fact, being a parabola inclined
86°-2 with respect to the plane of the ecliptic. The perihelion passage occurred
in 1963 May 5-908. The observations fit the well-known formula for the
brightness of a comet?:

m = my+5log 4+2-5nlogr

with the parameters m,=6-6 and n=2-0, where m, is the absolute magnitude.
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FIGURE 1. ¢ is the time measured from perihelion passage.
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CORRELATION WITH SOLAR PHENOMENA

It is important to note that at the epoch of the observations, the Sun was
near minimum activity. The solar perturbated zones were then in low latitude,
in a band of about 20° at each side of the equator.

Before analysing the Sun—comet correlation, let us review our knowledge
about the solar ‘wind’ or plasma. Three components are, at present, distin-
guished in this interplanetary gas; in order of increasing velocity they are:

Cl The general, steady wind-like expansion, or solar breeze.
C2 Discrete streams, with a 27-day period, associated with magnetic regions.
C3 Events associated with flares.

The gas is composed of ionized particles, which are accelerated in the magnetic
regions. The expansion velocity is of the order of 500 km/sec for the C2 com-
ponent. It can be demonstrated that the emission takes place approximately
when the perturbed zone passes the central meridian (CM) of the Sun.

We are now prepared for examining figure 1. The mean value between
maxima is 30 days, and between minima 29 days. This corresponds to the
solar period of rotation as seen from the comet. It is evident that a sunspot
maximum is always followed by a maximum in m, The same result is also
true for the minima. The lag in the m, curve is due to the time of passage of
the perturbation. This variable is correlated with R, in the same way as
Mitrol’poskaya found for the terrestrial magnetic perturbations, thus indicating
that both phenomena are similar in nature®. m, is plotted as a function of R
in figure 2. It satisfies the equation:

my = 7-15—0-012 R
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FIGURE 2. The crosses indicate observations in which the comet
was highly perturbed.
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FIGURE 3. L, and D, are the tail length and the diameter of the coma
reduced to 4 =1 AU.

Thus there is some evidence to think that the periodic variations we are
discussing were due to the Cl component of the solar wind, and that this
component is active even at the high heliocentric latitude of 70°N.

THE OUTBURST OF THE NUCLEUS

The published observations indicate that between May 28:2 and 29-2 the
comet brightened by 2-6 magnitudes. The heliocentric latitude of the comet
was 21°N on that date.

An outburst of the type observed could only be produced by the components
C2 or C3 of the plasma: this is in effect the case. The map of the Sun published
by the Meudon Observatory indicates that a magnetic region passed the CM
(as seen from the comet) in May 26-6, in a latitude of 12°N. It is thus possible
to calculate the velocity of the solar particles which caused the outburst. This
calculation gives a minimum velocity of 700 km/sec, and a maximum velocity
of 1200 km/sec. The uncertainty in the time of about one day makes it
impossible to obtain a more precise result.
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On May 27-8 a moderate magnetic storm was registered on the Earth. This
gives a new value of the velocity between 570 and 900 km/sec. This value is in
good agreement with the former result.

OTHER OBSERVATIONS

The tail length (L,) and the coma diameter (D,) are also correlated with R,
A résumé of the observations is given in figure 3. It is also possible to obtain
the dependence of m, on D,. These three functions are of the form:

Dy = 5940026 R
10-0+4-¢%3t D,

my = 81-0-21 D,
where D, and L, are expressed in minutes of arc. A calculation from figure 3
of the velocity of propagation of the material of the tail, with respect to the
nucleus, gives 18 +4 km/sec on May 28-7, in agreement with the results obtained
by others?.

~
o
I

References
1 Sky Telesc., 26, 33 (1963).
2 Brandt, J. C., Solar System Astrophysics, New York, 1964,
3 Mitropol’skaya, O. N., Soviet Astronomy, 4, 60-63 (1960).
4 Kearns, C. E., and Rudnicki, K., Acta Astronomica, 15, 1-10 (1965).

© British Astronomical Association ¢ Provided by the NASA Astrophysics Data System



http://adsabs.harvard.edu/abs/1969JBAA...79..130F

