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LARGE PARTICLES FROM SHORT-PERIOD COMETS.  W. T. Reach1, M.V. Sykes2, M. S. Kelley3. 1SIRTF 
Science Center, Caltech, MS 220-6, Pasadena, CA 91125 (reach@ipac.caltech.edu). 2Steward Observatory, Univ. of 
Arizona, Tucson, AZ  3Dept. of Astronomy, Univ. of Minnesota, Minneapolis, MN 

 
Introduction:   Deep optical and mid-infrared im-

ages reveal that short-period comets are trailed by 
large (>mm sized) particles. These particles are the 
same as those that produce meteor storms in the rare 
case when a comet’s orbit nearly intersects the Earth’s. 
We have begun a campaign of deep observations to 
determine whether all short-period comets produce 
large meteoroids. Cometary debris trails were first 
discovered (serendipitously) by the Infrared Astro-
nomical Satellite [1], and they have only recently been 
detected in visible light [2]. While we ultimately ex-
pect to observe nearly all short-period comets, we will 
initially concentrate on those with favorable appari-
tions and those that are targets of upcoming spacecraft 
missions. 

Optical Observations:  We are using the Palomar 
Observatory 60-inch and 200-inch telescopes to search 
for sunlight scattered by large particles with orbits 
similar to the parent comets. These observations have 
just begun; so far (May 2003) we have moderately 
deep observations of Wild 4, duToit, Wirtanen, Tem-
pel 2, Wild 2, Russell 4, Reinmuth 1, Gunn, duToit-
Hartley, Churyumov-Gerasimenko, and 2001 RX14. 
Deep observations of Encke were recently reported  
[3]. Figure 1 shows a moderately deep observation of 
Churyumov-Gerasimenko, a potential target for the 
ESA ROSETTA mission, revealing the first optical 
detection of its dust trail; infrared emission had previ-
ously been seen in the IRAS data [1]. 

 
Infrared Observations:  We used the Infrared 

Space Observatory to observe comets Kopff [4] and 

Encke[5]. New observations are scheduled for the 
Space Infrared Telescope Facility (SIRTF). The target 
list for the SIRTF observations is evolving as the 
launch is delayed; for an August 2003 launch the tar-
get list includes (in time order, from November 2003 
to April 2005) Encke, Grigg-Skjellerup, Whipple, 
Tempel 1, Russell 4, Churyumov-Gerasimenko, Wild 
2, Tempel 2, Wilson-Harrington, Neujmin 2, van Bi-
esbroeck, Gunn, Howell, Oljato, Tsuchinsan 2, 
Hartley-IRAS, Tsuchinsan 1, Elst-Pizarro. For all 
comets, a 24 micron image will be obtained, and for 
most comets a 5-40 micron spectrum will be obtained.  

 
Dynamical Modeling: To determine whether large 

particles are present around the target comets, we pre-
dict the trajectories of particles of various size (param-
eterized by the ratio of radiation pressure to gravity, �E, 
emitted over the current and previous orbit of the 
comet. Figure 2 shows the syndynes for comet duToit 
in May 2003. Small particles (�E>10-2) travel on orbits 
sufficiently different from the nucleus that they are 
quickly lost from the nuclear environment and can 
only be seen if they were produced within months of 
the observation. Large particles have orbits so similar 
to the nucleus that they remain close by and only 
spread gradually, along a trail defining the nucleus’ 
orbit, over years.  

References: [1] Sykes M.V. and Walker R.G. 
(1992) Icarus, 95, 180. [2] Ishiguro M. et al. (2003) 
ApJ, 589, L101. [3] Weissman P.R. et al. (2003) LPS, 
34, 2056.  [4] Davies J.K. et al. (1997) Icarus, 127, 
251. [5] Reach W.T. et al. (2000) Icarus, 148, 80. 
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