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Nuclear parameters of comets 63P/Wild 1 and C/2012 K1 (PANSTARRS)
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Abstract. We analyzed R-band magnitudes of the short and long orbital period comets Wild 1 and PANSTARRS. The observations
were performed trhough a 0.2-m f/9 refractor telescope equipped with a SBIG ST-10 XME detector from the Olmen Observatory
(Belgium), between 2013 and 2014. We estimate apparent nuclear magnitudes of the two comets, using a relationship between
the R magnitude and the photometric aperture radius (in arcsec) (see Betzler et at. 2017, AdSpR, 60, 3, 612). Correlating those
magnitudes with the heliocentric and geocentric distances and we were able to get the nuclear absolute magnitude Hn0 = 16.3 ± 0.6
and 12.70 ± 0.07 and the activity indices n = 0.5 ± 0.9 and 0.94 ± 0.03. The nuclear radii are 1.5 and 8.7 km. The absolute value of
the nuclear radius and activity indices correspond to those expected for comets with short and long orbital periods
Resumo. Nós analisamos magnitudes na banda R dos cometas de curto e longo períodos orbitais Wild 1 e PANSTARRS. As observaçoes foram efetuadas através de um telescópio refrator de 0,2-m f/9, equipado com um detector SBIG ST-10 XME, no Observatório
Olmen (Bélgica). Nós estimamos as magnitudes nucleares aparentes dos dois cometas usando uma relação entre a magnitude R e
o raio de abertura fotometrica (em arcseg) (ver Betzler et at., 2017, AdSpR, 60, 3, 612). Correlacionando estas magnitudes com as
distâncias heliocêntricas e geocêntricas, fomos capazes de obter as magnitudes absolutas nucleares Hn0 = 16, 3 ± 0, 6 e 12, 70 ± 0, 07
e índices de atividade n = 0, 5 ± 0, 9 e 0, 94 ± 0, 03. Os raios nucleares são 1,5 and 8,7 km. Os valores absolutos dos raios nucleares e
indices de atividade correspondem aos esperados para cometas de curto de longos períodos orbitais.
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1. Introduction
We analyzed R-band photometric observations in of the Jupiter
family comet 63P/Wild 1 and the dynamically new Oort cloud
comet C/2012 K1 (PANSTARRS) (hereafter 63P and K1). In
this study, we estimate the absolute magnitudes H0 , activity indices n and nuclear radii rn using an alternative methodology for
defining apparent nuclear magnitudes.

2.2. Analysis
The relationship between the flux F and the magnitude mapp of
the coma is given by (Betzler et al. 2017):
mapp = −2.5 log10 (F) + Z0 ,

(1)

where Z0 is the zero point of the magnitude system.
For a steady-state coma, the flux F is given by:
F = c/pm−2 ,

(2)

where the constant c is the flux at the coma‘s optocenter.
Substituting the equation (2) in (1), and admitting Z0 = 0 :

2. Methods
2.1. Observations and Data Reduction
We analyzed data obtained by the amateur astronomer A.
Diepvens from Olmen Observatory (MPC code C23), in Balem,
Belgium (MPC code C23). The comet 63P was observed between January 11 and April 08, 2013 UT. For the comet K1, the
observations occurred between May 25, 2012 and Abril 25, 2014
UT. For these observations, A. Diepvens used a TEC 0.2-m f/9
refractor telescope with a SBIG ST-10XME CCD camera.
The R-band magnitudes were obtained with the Astrometrica
and FoCAs II softwares. The photometric measurements were
made through boxes with sides varying between 10 and 60 arcsec, separated by regular steps of 10 arcsec. equivalent circular
radii that inscribed these boxes (p = 7.1, 14.2, 21.2, 28.3, 35.4,
and 42.4 arcsec) was defined to process this data due the approximately spherical symmetry of the internal coma of the comets.

mapp = 2.5(m − 2) log10 (p) − 2.5 log10 c
= 2.5(m − 2) log10 (p) + c0 ,

(3)

mapp is the comet’s apparent magnitude, and c0 (= −2.5 log10 c)
is the apparent magnitude of the coma’s optocenter.
The dependence of apparent magnitude mapp on comet’s position
in the solar system can be defined as (Hughes, 1990):
mapp = H0 + 5 log10 ∆ + 2.5n log10 (r),

(4)

where r and ∆ are the heliocentric and geocentric distances,
H0 is the absolute magnitude, such that H0 = V(∆ = 1, r =
1 A.U.), and n is the activity index.
Using Equation 4, we obtained absolute magnitudes and activity indices using apparent magnitudes measured at five photometric apertures.
The magnitudes obtained with the multiple apertures were
used to obtain the apparent magnitude of the coma optocenter
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Figure 1. Graphics of R-band geocentric magnitude measured in
variable aperture radius p (R−5 log10 (∆)) against log10 (r) for the
comets 63P and K1. The lines are best linear fits.
of each comet, using Equation 1. Considering mapp = c0 in
Equation 4, we obtained the nuclear absolute magnitude and index of activity.

Analyzing the Figure (1), we can concluded that the absolute
magnitude H0 is apparently proportional to the photometric
aperture radius p. There is not a clear correlation between activity indexes n and p for the comets 63P and K1.
Due the dependency between the H0 and p, it is desirable to
find a minimal aperture radius which could be used to standardize comet photometric observations.
Using the values of c0 for the determination of photometric
parameters, we conclude that comets 63P and K1 have R-band
nuclear absolute magnitudes (Hn0 = mnuclear ) respectively equal
to 16.3 ± 0.6 and 12.52 ± 0.02 (Fig. 2).
The nuclear activity indexes are n = 0.5 ± 0.9 and 0.94 ± 0.03
for 63P and K1.Considering the absolute values, the K1 comet
is more activity than 63P, confirming a similar condition suggested between short and long period comets ( Whipple, 1992),
but with low statistical significance due the large error associated
to 63P index. The values of the absolute magnitudes would make
it possible to obtain nuclear radius using the equation defined by
Lamy et al. (2004):
1.496 × 1011 0.2m
10
p
Ag

4. Conclusions
We performed a analyses of broad-band R-band photometry of
the comets 63P/Wild 1 and C/2012 K1 (PANSTARSS). The
main results of this study are:

3. Results and Discussion

rn =

Figure 2. Graphics of R-band nuclear geocentric magnitude
(c0 − 5 log10 (∆)) against log10 (r) for the comets 63P and K1.
The apparent magnitudes c0 were obtained with the use of the
Equation 1 in the multi-aperture magnitude data of the comets
63P and K1.

−mnuclear



,

(5)

where Ag (= 0.04) is the geometric albedo and m is the R-band
solar magnitude (-27.15, Mann & von Braun, (2015)).
The nuclear radii are rn = 1.5 and 8.7 km. 63P’s radius estimate is compatible with the value found by Lamy et al. (2009).
The K1’s radius characterize it as an “extra large” comet in the
Ferrín (2010)’s definition.

1. There is a dependence between the absolute magnitude of
the two comets with the photometric aperture radius.
2. Using the R-band optocentric c0 magnitudes, we have found
nuclear magnitude Hn0 = 16.3 ± 0.6 and 12.52 ± 0.02 for
63P and K1 comets. Admitting a geometric albedo equal to
0.04, the nucleus of 63p and K1 have radii equal to 1.5 and
8.7 km.
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