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Introduction:  Since the discovery of (7968) 

133P/Elst-Pizarro until today, a handful of main belt 

objects which display comet-like activity have been 

found. Jewitt [1] proposed possible mechanisms for 

producing mass loss from asteroids, but the cause of 

the activity of all known Main Belt Comets (MBCs) 

remains still unknown. 

Statistically there could exist ~100 currently active 

main-belt comets [2], but hunting for them by search-

ing for typical cometary features, like tail or coma, 

requires a lot of telescope time in middle and large 

class telescopes. 

With a view to examine as many objects as possi-

ble, we tried to find new MBCs just by using the 

MPCAT-OBS Observation Archive. 

Methods:  The main idea was to compare every 

object’s observed brightness with its expected bright-

ness. 

With the goal to have as many observations per ob-

ject as possible, spanned over minimum three opposi-

tions, we decided to use the MPCAT-OBS Observation 

Archive covering only numbered objects. The used 

database from October 2011 contains ~75 million ob-

servations, covering ~300’000 numbered objects. 

To avoid overlapping of measurements collected 

through various photometric bands, it was determinant 

to choose observations collected by using just one 

photometric band. Because a lot of sky surveys are 

observing in the V photometric band, and for them we 

can expect that their data is relatively confident, but 

also due to some tests which were done before, it was 

decided to use observations collected in the V photo-

metric band. 

The expected brightness for every observation from 

the MPCAT-OBS Observation Archive was computed 

by a Python script, using the Astronomical Ephemeris 

library “PyEphem” [3]. The orbital parameters neces-

sary to compute the expected brightenss have been 

taken from the Minor Planet Center Orbit Database, 

version prepared on October 28, 2011.  

To visualize the brightness deviations between the 

expected and observed brightness, the data was shown 

in a dMAG vs. MAG plot (Figure 1), where MAG (x 

axis) incidates the observed brightness and dMAG (y 

axis) the difference between the observed and expected 

brightness, defined as: 

dMAG = observed mag. - expected mag. (1) 

To filter out the objcts we were interested in, we 

considered only measurements of objects with negative 

brightness deviations greater than 3-sigma for mini-

mum five measurements per object, defined by condi-

tion (2): 

0.3549 +MAG 0.2381 - MAG0.0082dMAG 2
⋅⋅<  (2) 

In this way, ~1700 object designations were ex-

tracted. 

 

 
Figure 1. Brightness deviations (dMAG) of all meas-

urements in the visual photometric band taken from the 

MPCAT-OBS Observation Archive, shown versus 

their observed brightness (MAG). To filter out the ob-

jects we were interested in, we considered only meas-

urements below the blue, second order curve, repre-

senting the 3 sigma limit. 

 

For each of the ~1700 extracted object, we gener-

ated plots like shown in Figure 2, showing the bright-

ness deviations versus time given in Julian Date, and 

brightness deviations versus heliocentric distance given 

in astronomical units. The heliocentric distance for 

every observation was also computed in Python, by 

using the Astronomical Ephemeris library “PyEphem” 

[3]. 

The object candidates with unusual brightness de-

viations were extracted by visual examination of the 

plots. 

Results:  By visual examination of the plots seven 

objects were extracted which show unusual long term 

brightness deviations, lasting within their whole oppo-

sitions. One of the extracted objects was the already 

known MBC (7968) 133P/Elst-Pizarro, while six of 

them were objects without known signs of cometary 

activity until now. Some of the objects show a possible 
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correlation between their brightness deviation and he-

liocentric distance while some of them don’t. One ex-

ample of the extracted objects is (3646) Aduatiques 

(Figure 2).  

 
Figure 2. Data plots for (3646) Aduatiques. Upper plot 

shows the brightness deviations (y axis) versus time 

given in Julian Date (x axis). Lower plot shows the 

brightness deviations (y axis) versus heliocentric dis-

tance given in astronomical units (x axis). 

 

The measurements in the upper plot in Figure 2 are 

bunched into small groups which corresponds to ob-

servations collected in different oppositions. It shows 

brightness deviations in range of roughly estimated one 

magnitude. The lower plot in Figure 2 shows the 

brightness deviations in correlation with heliocentric 

distance. 

To check if the object displays some cometary fea-

tures like coma or tail, so far we requested images from 

Catalina Sky Survey’s Mt. Lemmon Survey which were 

taken at the moment of the outburst. 

The Mt. Lemmon Survey data:  Eight images 

containing (3646) Aduatiques were requested (Table 

1).  

The images were obtained in Mt. Lemmons regular 

sky survey program, using their 1.5-m f/2.0 Cassegrain 

reflector. The images have been exposed 30 (images 

taken in 2008) and 40 seconds (images taken in 2011), 

which, for the observed object, contributed to a signal-

to-noise ratio of around ~60. By visual examination of 

the images, no typical indications of cometary activity 

was found, besides the negative deviation in (3646) 

Aduatiques’ brightness. 

To reanalyze the object’s brightness, the images 

were remeasured using a Windows version of SExtrac-

tor and compared to the expected brightness (Table 1) 

generated by the JPL Solar System Dynamics database 

[4]. 

Table 1. Requested data of (3646) Aduatiques from 

Mt. Lemmon Survey and its brightness measurements 

compared to the expected brightness generated by the 

JPL Solar System Dynamics database. 

Date 
Observed 

mag. (V) 

Expected 

mag. 
∆mag. 

2008 09 20.35225 16.48 17.38 - 0.90 

2008 09 20.36087 16.46 17.38 - 0.92 

2008 09 20.36956 16.47 17.38 - 0.91 

2008 09 20.37825 16.43 17.38 - 0.95 

2011 05 25.30260 17.29 18.14 - 0.85 

2011 05 25.31301 17.28 18.14 - 0.86 

2011 05 25.32345 17.27 18.14 - 0.87 

2011 05 25.33391 17.28 18.14 - 0.86 

 

Conclusions:  The photometric search for MBCs 

resulted with six new MBC candidates, showing indi-

cations of weak cometary activity in form of brightness 

outbursts. One of the candidates is the main belt object 

(3646) Aduatiques. 

The examination of images of (3646) Aduatiques, 

provided by the Mt. Lemmon Survey, shows no visible 

tail or coma which is probably the reason why the ac-

tivity remained unnoticed until now. At the moment it 

is difficult to guess about the mechanisms causing the 

large variations on (3646) Aduatiques and future ob-

servations and a lighturve will be required. It is not 

excluded that some of the candidate objects may in fact 

be objects with very large rotational variability. 

The detection of the already known MBC (7968) 

133P/Elst-Pizarro shows that the applied method can 

give positive results in searching objects with signs of 

cometary activity. 

One of the disadvantages of this method is a rela-

tively bad accuracy of photometric data contained in 

the MPCAT-OBS Observation Archive, which is a 

result of many different instruments and setups. But the 

method could be successfully implemented in future 

sky surveys which assure very good photometric accu-

racy. 
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