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Introduction: We conducted a search project of 
satellites around asteroids using Subaru Telescope's 
Adaptive Optics (AO) systems. Two different instru-
mental combination were used in 2006 and 2009. After 
data reduction, we used three analysis methods to find 
asteroidal satellites covered with bright halo of the 
asteroids. Two known satellites were confirmed 
around two asteroids. In addition, one asteroid is sug-
gested that it might be a binary system or it might have 
a satellite.  

Observations:  Subaru Telescope has had two dif-
ferent AO systems so far, and we observed asteroids 
with both systems in the search project. On December 
27 and 28 of 2006, we used CIAO (Coronagraphic 
Imager with Adaptive Optics) with the first generation 
36-Element AO system, which is a decommissioned 
instrument now. CIAO has 22 arcsec FOV and the 
pixel scale is 0.022 arcsec. The H-band filter was in-
stalled for the observations. We selected the following 
13 target asteroids whose V-magnitude was brighter 
than 15 mag around the observation dates: (3155), (61), 
(2841), (235), (87), (5407), (43), (287), (51), (893), 
(107), (65), and (164). The reference stars for the AO 
system were the asteroids themselves. On the other 
hand, IRCS (Infrared Camera and Spectrograph) with 
the new generation 188-Element AO system was used 
for the second observation run on May 28 and June 10 
of 2009. Seven target asteroids, whose V-magnitude 
was brighter than 13 mag, were (221), (393), (179), 
(213), (389), (140), and (747).  The FOV of IRCS is 
21.1 arcsec and the pixel scale is 0.02 arcsec. We 
chose the K’-band filter. The AO reference stars were 
the seven asteroids themselves. 

Data Analysis:  After data reduction, we checked 
the quicklook data and confirmed the existence of sat-
ellites around (87) Sylvia (Fig.1) and (107) Camilla 
among the 2006 images; the apparent distances be-
tween each satellite and (87)/(107) are 0.64 arcsec and 
0.75 arcsec, respectively. Among the data of 2009, it is 
suggested that (389) Industria might be a binary aster-
oid or might have a satellite; however, we have not 
confirmed the existence of a satellite.  

Fig. 1: (87) Sylvia and its satellite 

In order to search satellites covered with the bright 
halo of the asteroids, we will use three different meth-
ods: (i) PSF methods, (ii) deconvolution method, and 
(iii) azimuthally average method.  In the PSF method, 
assuming that stars that are similar in brightness and 
elevation to the asteroids have similar PSFs, we sub-
tract such star images from the asteroid images. In the 
doconvolution method,  the asteroid images are pro-
cessed with deconvolution and they are subtracted 
from the original images. In the azimuthally average 
method, we first calculate azimuthally averaged pro-
files of each asteroid data and subtract them from the 
original data.  

Each method has advantages and disadvantages. 
We will show the processed data with three different 
methods and report the features of each asteroid in the 
presentation.  
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