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Abstract
Computer-processed views of brightness and visibility of the comet 
ISON have been examined to determine its physical behaviors. Its 
impacts on earth and Jovian magnetosphere are also considered 
from the Wiegert’s computer model of the debris stream and radio 
signal data at the respective time.
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I. Introduction
In September 21, 2012, Nevski and Novichonok [Trigo-Rodríguez 
et al. 2013] discovered a comet with the designation C/2012 
S1. Accounting for the solar radius of 695,500 km it passed 
approximately 1,165,000 km above the Sun’s surface. Its trajectory 
appears hyperbolic suggesting a dynamically new comet coming 
freshly from the Oort cloud [Jeff 2012]. On its closest approach, the 
comet passed about 0.07248 AU (10,843,000 km) from Mars on 
October 1, 2013 and it passed about 0.4292 AU (64,210,000 km) 
from Earth on December 26, 2013 [JPL Close-Approach Data 
2012]. Earth is expected to pass near the orbit of the comet on 
January 14–15, 2014, when micron-sized dust particles blown 
by the Sun’s radiation may cause a meteor shower or noctilucent 
clouds [Phillips 2013]. However, both the events are unlikely as 
Earth only passes near the comet’s orbit and not actually through 
the tail. Hence the chances of occurrence of a meteor shower are 
slim [Sekhar and Asher 2013]. Further, meteor showers from long 
period comets that make just one pass into the inner solar system 
are very rare. The possibility that small particles left behind on the 
orbital path, about one hundred days after the nucleus has passed, 
could form noctilucent clouds which is also slim. No such events 
have been reported in the past under similar circumstances. This 
information may be considered invaluable for determining the 
comet’s shape, evolution as well as the spin of the solid nucleus. In 
fact, the geometry of the comet may be said as a “dream comet,” if 
it really becomes a poetic observation as it swung just 40 million 
miles (0.4 AU) from Earth a few weeks after perihelion, [Beatty 
2012]. It is the purpose of the paper to examine the Computer-
processed views of brightness and visibility of the comet ISON 
as well as its impact on earth and Jovian magnetosphere.

II. Background and the Orbit of the Comet ISON
Nevski of Belarus and Novichonok of Russia reported that a 
diffuse comet with an 8” coma on four 100-s CCD exposures on 
September 21, 2012 with a 0.4-m reflector of the International 
Scientific Optical Network (ISON) near Kislovodsk, Russia. 
Nevski and Novichonok initially reported the object to the Minor 
Planet Center (MPC), not mentioning cometary appearance but 
as an apparently asteroidal object. But after a day the cometary 
appearance arrived and named “ISON” as per the IAU comet-
naming guidelines. In the formal designation of the comet C/2012 
S1, the “C” indicates that it is non-periodic, followed by the year 
of discovery; the “S” represents the month of discovery September 
while the number “1” reveals that this was the first comet found in 
that half month. The addition of “(ISON)” after its name simply 
identifies the organization where its discovery was made. If the 

same organization had discovered a similar, but unrelated comet 
after one day then that one would have been named “C/2012 S2 
(ISON)”. 
Fig. 1(a) shows the orbital position of C/2012 S1 on December 
11, 2013 after perihelion where the distance of comet from Earth 
was 0.603 AU and from Sun was 0.568 AU while fig. (b) shows 
visualization of the orbit of the comet as it moved into the inner 
Solar System (i.e. when it was close to the Sun).

Fig. 1:(a). Orbital Position of C/2012 S1 on 11 December 2013 
After Perihelion and (b) The Orbit of Comet ISON when it is 
near the Sun in 2013

III. Brightness and Visibility 
At the time of discovery, the comet’s apparent magnitude was 
nearly 18.8 which is too dim to be found with the naked eye, 
but soon it followed the pattern of most comets and increased 
gradually in brightness when approaching towards the Sun. From 
June 5 to August 29, 2013, it had an elongation less than 30 degrees 
from the Sun. Owing to its brightening more slowly than predicted, 
the comet became visible through small telescopes during early 
October 2013. Originally it was thought that it might become 
brighter than the full Moon, but based on subsequent observations, 
it was only expected to reach around apparent magnitude −3 to −5, 
about the same brightness as Venus. The comet became brightest 
around the time it was closest to the Sun. However, it was less than 
1° from the Sun at its closest, making it difficult to observe against 
the Sun’s glare though it has since exhibited a “slowdown event”, 
similar to the ones exhibited by many other Oort cloud comets 
(e.g. C/2011 L4). Hence its brightness increased less quickly 
than predicted. The calculated temperature at perihelion has been 
reported as 2,700 °C which is sufficient to melt iron. In addition, 
it being within the Roche limit, it might disintegrate due to the 
Sun’s gravity. Figure 2(a) shows NASA Hubble Space Telescope 
image of Comet C/2012 S1 (ISON) which was photographed on 
April 10, when the comet was slightly closer to Jupiter’s orbit at 
a distance of 62,12,06,784 km from the Sun and 63,40,81,536 km 
from Earth. It has been noted that even at that great distance the 
comet was already active as sunlight warms the surface and causes 
frozen volatiles to sublimate. A detailed analysis of the dust coma 
surrounding the solid, icy nucleus exhibits a strong jet blasting 
dust particles off the sunward-facing side of the comet’s nucleus. 
Figure (b), on the other hand, reveals the contrast-enhanced image 
produced from the Hubble images of Comet C/2012 S1 (ISON) 
showing the subtle structure in the inner coma of the comet. In all 
these computer-processed views, the Hubble images have been 
divided by a computer model coma that diminishes in brightness 
proportionally to the distance from the nucleus, as expected for a 
comet that produces dust uniformly over its surface. ISON’s coma 
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clearly showed enhanced dust particles release on the sunward-
facing side of the comet’s nucleus, the small, solid body at the 
core of the comet. The green color of the comet indicates that 
it is more active as gets closer to the Sun. ISON’s green color 
originates from the gases surrounding its icy nucleus. Jets spewing 
from the comet’s core probably contain cyanogens (CN) which 
is a poisonous gas found in many comets and diatomic carbon. 
Both the substances glow as green when illuminated by sunlight 
in the near-vacuum of space. Figure (c) exhibits the image of the 
comet, displayed as a greenish tint [Atkinson 2013].

Fig. 2:(a). NASA Hubble Space Telescope image of the comet 
when it was slightly closer than Jupiter’s orbit, (b). Contrast-
enhanced image produced from the Hubble images of the comet 
and (c). Image of the comet ISON showing green color [Atkinson 
2013]

We have presented in Table 1 showing the orbital characteristics 
of the comet ISON.

Table 1. The Orbital Characteristics of the Comet ISON
Dominant features Values

Epoch 14 December 2013 
(JD 2456640.5) [MPEC 2013-S75] 

Perihelion 0.01244 AU (q) [MPEC 2013-S75] 
Eccentricity 1.0000021 [MPEC 2013-S75] 

Orbital period ejection trajectory (epoch 2050) 
[Horizons output] 

Inclination 62.39° [MPEC 2013-S75] 

Right Ascension 16h 14m 33s [http://theskylive.com/
ephemerides] 

Declination -07°48’22” [http://theskylive.com/
ephemerides]

Distance from Sun 48.88 Million km [http://theskylive.
com/ephemerides]

Distance from 
Earth

114.15 Million km [http://theskylive.
com/ephemerides]

Magnitude as on 
28.11.2013 

-16 Lumen (far brighter than the 
full moon) [http://theskylive.com/
ephemerides]

Magnitude as on 
04.12.2013

3.18 Lumen [http://theskylive.com/
ephemerides]

IV. Comet ISON as a Meteor Shower and Impact on 
Earth 
It is considered that for several days around January 12, 2014, 
the Earth will pass through a stream of fine-grained debris from 
Comet ISON. According to Wiegert’s computer models [Phillips 
2013, Sekhar and Asher 2013], the debris stream is populated with 
tiny grains of dust of the order of a few microns wide, pushed 
toward Earth by the gentle radiation pressure of the sun. According 
to computation, they will be hitting at a speed of 56 km/s. The 

particles being very small, Earth’s upper atmosphere will rapidly 
slow them to a stop. It is speculated that the tiny meteoroids will 
act as nucleating points where water molecules gather and thus 
resulting assemble of ice crystals into clouds at the edge of space 
itself and thus in turn the comet ISON could provide the seeds 
for a noctilucent display. When Earth will pass through the debris 
stream, we will encounter two populations of comet dust; one 
swarm of dust will be following the comet ISON into the sun and 
the other swarm will be moving in the opposite direction, pushed 
away from the sun by solar radiation pressure. The streams will 
pepper simultaneously to the opposite sides of the Earth. We have 
shown in Figure 3 the Paul Wiegert’s model of the Comet ISON 
debris stream [Phillips 2013, Sekhar and Asher 2013].

Fig. 3: Paul Wiegert’s Model of the Comet ISON Debris 
Stream

V. Short-Period Comets as Jupiter Family and Visible 
Response on Jovian Signal
Objects classified as comets exhibit widest variety of dynamical 
behavior in the Solar system. The major division of the comets 
has been between those classified as ‘long-period’ (P > 200 yr) and 
‘periodic’ or ‘short-period’ (P < 200 yr) comets [Duncan et al. 1988, 
Nakamura and Kurahashi 1998, Levison 1996, Crovisier 2001]. 
The short-period comets usually belong to the so-called Jupiter 
family, and have indeed very short periods, a mean value becomes 
nearly 8 yr. Due to this, the periodic comets are classified on the 
basis of orbital period into two classes: (i) Jupiter-family comets 
with P < 20 yr [Fern´andez 1985, Fern´andez 1994] and (ii) Halley-
type comets with 20 < P < 200 yr. Comet ISON reached perihelion 
on November 28, 2013 at around 18:44 Universal Time. Figure 4 
reveals the tracking plan for the Solar Dynamics Observatory on 
November 28 as ISON passed through perihelion.
When the comet ISON was passing over Kalyani (22.98°N, 
88.46°E) sky on November 28, 2013 at 18:44 UT, there was a 
sudden enhancement in the Jovian signal, thus showing clearly the 
effect of comet ISON on the reception of radio signal originating 
from Jovian magnetosphere (fig. 5).
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Fig. 4: The Tracking Plan for the Solar Dynamics Observatory on 
November 28, 2013 as ISON Passed Through Perihelion. (Credit: 
NASA/SDO)

Fig. 5: Effect of Comet ISON on Jovian Signal

It may be pointed out that a similar response on radio signal 
received in our observatory by a powerful receiver at 20.1 MHz 
was also noted by us during an early comet and the results we 
have reported elsewhere [Bhattacharya, Pandit, Sarkar 2013, 
Bhattacharya, Raha, Pandit 2013].
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