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Abstract 
Comets are among the most primitive objects in our 
Solar System, having undergone little alteration since 
their formation in the protoplanetary disk. Yet the 
comets have still experienced some changes due to 
different heating processes such as impacts and 
insolation [1]. These processes may have caused 
significant structural changes to the comet, possibly 
depleting the comet of volatiles at the same time. As 
a comet approaches perihelion, the thermal energy 
from the Sun warms the comet, causing volatiles to 
be released, and intermixed dust particles to be 
carried along with the escaping gas. The dust and gas 
form the characteristic tails for which comets are so 
well-known. Since the comets themselves are 
relatively pristine, the dust particles that comprise 
their tails are thought to be similar to particles in the 
protoplanetary disk. By studying the dust tails of 
comets in different populations (long-period comets 
[LPCs] and short-period comets [SPCs]), we can 
investigate the effect of heating on the structure of 
comets. 

NEOWISE is the planetary-funded mission that 
utilizes data from the Wide-field Infrared Survey 
Explorer (WISE) spacecraft to detect and 
characterize moving objects. The WISE mission 
surveyed the sky in four infrared wavelength bands 
(3.4, 4.6, 12 and 22-micron) between January 2010 
and February 2011 [2, 3]. During the course of the 
prime mission, over 160 comets were serendipitously 
observed, including 22 newly discovered comets. 
About 89 of the comets observed by NEOWISE 
displayed a significant dust tail in the 12 and 22-
micron (thermal emission) bands, showing a wide 
range of activity levels and dust morphology. A 
sample of six comets are shown in Figure 1. Since 
the observed objects are a mix of about 1/3 LPCs and 
2/3 SPCs, differences in their activity can be used to 
better understand the thermal evolution that each of 
these populations has undergone. 

 

Figure 1: Montage of six comets observed by 
NEOWISE during the cryogenic mission, showing 
the variety of activity levels present in the data. The 

images are in 22-micron, and each image is 10’ 
across. 

1. Methods 
Each comet was serendipitously observed multiple 
times by NEOWISE, and the individual images were 
stacked to increase the signal-to-noise ratio. For the 
comets that displayed a significant dust tail, we have 
estimated the sizes and ages of the particles using 
dynamical models based on the Finson-Probstein 
method [4, 5]. The Finson-Probstein method assumes 
that the motion of cometary dust particles is 
controlled only by solar radiation pressure and solar 
gravity, which can be parameterized by the ratio β = 
Frad/Fgrav. β can be thought of as a proxy for particle 
size, with larger β corresponding to larger particles. β 
is incorporated into the equation of motion that can 
be integrated to track the motion of particles with 
different β values. 

For a selection of 40 comets, we have then compared 
these models to the data using a novel tail-fitting 
method that allows the best-fit model to be chosen 
analytically rather than subjectively [6, 7]. For 
comets that were observed multiple times by WISE, 
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the dust tail particle properties were estimated 
separately, and then compared. 

2. Results 
We find that the dust tails of both LPCs and SPCs are 
primarily comprised of ~mm to cm sized particles, 
which were the result of emission that occurred 
several months to several years prior to the 
observations. The LPCs nearly all have strong dust 
emission close to the comet's perihelion distance, and 
the SPCs mostly have strong dust emission close to 
perihelion, but some have strong dust emission well 
before perihelion. When comparing the two 
populations as a whole, we find that there is no 
statistical difference in the size of the particles 
between the two populations. Similar sized particles 
suggest similar internal structure and possibly a 
similar origin for the two populations. Further 
implications of these results will also be discussed. 
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