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Overview:  Comet Lovejoy (C/2011 W3) was the 

first Kreutz sungrazing comet in the  modern tele-
scopic era (since 1970) to survive perihelion, although 
the extent to which the nucleus survived is unclear. We 
used observations by SOHO and STEREO obtained 
near perihelion as well as observations we acquired 
with a number of ground- and space-based telescopes 
in the days and weeks after perihelion (2011 December 
16) to constrain the size of any remaining nucleus and 
study the effects of the intense solar radiation near 
perihelion (q~1.2 solar radii) on the comet.  

 
FIGURE 1: Comet Lovejoy as seen in the STEREO HI1-A field of 
view ~2 days after perihelion. Vertical lines are due to saturation. 
Jupiter (the larger bright point) and Mercury (the smaller bright 
point) are also visible. The Sun is off the image to the right. The 
field of view is ~20° wide. Image courtesy NASA/NRL. 
 

Background: The Kreutz family is the best studied 
group of sungrazing comets. Its members include some 
of the most spectacular comets in history, e.g., the 
Great Comet of 1882 (1882 II) and Ikeya-Seki (1965f) 
[1]. Kreutz comets are thought to have fragmented 
from a single parent and can be recognized today by 
their similar orbits. Nearly 2000 Kreutz comets have 
been observed in SOHO and STEREO images since 
1996. These comets are estimated to be ~100 m or 
smaller [2,3], and none had survived perihelion [4] 
until Comet Lovejoy. These small fragments can be 
described by a power-law size distibution, but the size 
distribution does not predict any fragments large 
enough to survive perihelion (yet eight such comets 
have been seen in the last ~200 years) [5]. 

A primary goal of our observations was to estimate 
the size of Lovejoy’s nucleus in order to understand 

where it belongs in the Kreutz family hierarchy – the 
largest small fragment yet observed, or one of the few 
large fragments (from which the small fragments are 
apparently derived) [6]. The wealth of multiwave-
length data will provide unprecedented insight into the 
processes acting on a comet in the harsh near-Sun en-
vironment. In particular, we are interested in character-
izing the dust for comparison with comets at more tra-
ditional heliocentric distances.  

Observations: Lovejoy was discovered just two 
weeks prior to perihelion, when its solar elongation 
angle was too small for observations by most non-
coronagraphic telescopes. Furthermore, it had an ex-
treme southern declination making ground-based de-
tections challenging from the southern hemisphere and 
impossible from the northern hemisphere until many 
weeks after perihelion. We studied Lovejoy’s devel-
opment in various telescopes on board the SOHO and 
STEREO spacecraft around perihelion and obtained 
target of opportunity and director’s discretionary time 
on numerous additional telescopes to study the comet 
when it re-emerged from the Sun after perihelion. 
These included Hubble Space Telecope, Spitzer Space 
Telescope, Swift, Siding Spring Observatory, Las 
Campanas Observatory, and Lowell Observatory.  

Results: Preliminary analysis suggests that no sub-
stantial nucleus survived for more than a few days after 
perihelion. However, significant quantities of dust 
were produced and were still visible in Spitzer data 
acquired in early 2012 February. Analysis of the data 
are ongoing and new results will be reported. 
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