
What do we know about Comet 
C/2012 S1 (ISON)?

Michael S. Kelley
University of Maryland

8th Meeting of the NASA Small Bodies
Assessment Group

15 January 2013



15 Jan 2013 Comet ISON / 8th SBAG / MSK 2

What I think everyone wants to say:

“Comet ISON will potentially be known as the Great Comet of 2013/2014.”

But, with good reason, what they will be sure to add:

“Only time will tell...”
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Discovery circumstances and orbital elements

Discovered by Nevski and Novichonok on 
2012 Sep 21 using a 0.4-m telescope in 
Russia, part of the International Scientific 
Optical Network (ISON), a group of 
observatories for observing space debris, 
asteroids and gamma-ray bursts.

Pre-discovery observations from the 
Mount Lemmon Survey (2011 Dec 28) and 
Pan-STARRS (2012 Jan 28) were quickly 
identified in the Minor Planet Center's 
database, giving us a good orbit at the 
time the comet was announced (2012 Sep 
24).
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Red solid line – ISON pre-perihelion
Red dashed line – ISON post-perihelion
Red circle – Mars on 2013 Oct 02, Delta~0.07 AU
Green circle – Earth on 2014 Jan 15, Delta~0.03 AU
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“Staartster (komeet) boven Rotterdam”
Lieve Verschuier (c.1680)

Potentially related to the Great Comet of 1680?
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Best “modern-era” equivalent:
Comet Ikeya-Seki

(The Great Comet of 1965, C/1965 S1)

 peak
   m1         Comet
  ----     ----------------------
(-10)       C/1965 S1 (Ikeya-Seki)
 (-5.5)     C/2006 P1 (McNaught)
  -3.0      C/1975 V1 (West)
 (-3)       C/1947 X1 (Southern comet)
 (-1)       C/1948 V1 (Eclipse comet)
 
  -0.8      C/1995 O1 (Hale-Bopp)
 (-0.5)     C/1956 R1 (Arend-Roland)
 (-0.5)     C/2002 V1 (NEAT)
   0.0      C/1996 B2 (Hyakutake)
   0.0      C/1969 Y1 (Bennett)

Roger Lynds/NOAO/AURA/NSF 

International Comet Quarterly
“Brightest comets since 1935”
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Brightening versus heliocentric 
distance is near a power-law slope of 
-4 (Yoshida 2013).

This slope would be expected if the 
comet had already been near the Sun 
(i.e., a fragment of an earlier 
sungrazer).

Currently, the comet is at 5 AU, so it 
is difficult to predict what will really 
happen once it arrives in the inner-
solar system.

Note that the apparent visual 
magnitude at perihelion is around 
-10, i.e., off the scale of this plot!  
“Brighter than the full Moon”?  (-13)
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Potential interesting events:

● Disintegration ~ C/1999 S4 (LINEAR), 
C/2010 X1 (Elenin) – seems less likely, 
based on current potential relationship 
to comet 1680

● Fragmentation and outbursts – can 
occur at anytime for any comet for many 
reasons(!)

● Fragmentation near perihelion – may 
see short lived fragments post-
perihelion, e.g., Ikeya-Seki

● Disintegration near perihelion – 
remaining dust may still form a bright 
tail, e.g., comet C/2011 W3 (Lovejoy)

Comet Lovejoy, post-perihelion
Dan Burbank/NASA/ISS
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Sungrazers offer rarely observed physical regimes.

But, for many projects, every bright comet counts!

Gives the opportunity to observe metals in bulk quantities.

Thermally and mechanically tests comet nuclei:

● Kreutz group estimated to be within their Roche limit at perihelion 
Ikeya-Seki was at 0.0078 AU = 1.7 Rsun

● ISON is close, 0.013 AU = 2.8 Rsun


