
SEC. 3.3 CONSERVATION OF MOMENTUM 
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Center of Mass Coordinates 

Often a problem can be simplified by the right choice of coordi- 
nates. The cente~  of mass coordinate system, in which the origin 
lies at the center of mass, is particularly useful. The drawing 
illustrates the case of a two particle system with masses ml and 
m2. In the initial coordinate system, x, y, x, the particles are 
located at rl and r2 and their center of mass is at 

Y 

We now set up the center of mass coordinate system, xf:', y', x' ,  
with its origin at the center of mass. The origins of the old and 
new system are displaced by R. The center of rnass coordinates 
of the two particles are 

r i  = rl - R 

r[ = r2 - R. 

Center of rnass coordinates are the natural coordinates for 
an isolated two body system. For. such a system the motion of 
the center of mass is trivial-it moves uniformly. Furthermore, 
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Fig. 1. (90) Antiope system observed with VLT NACO in 2004. The two components of the doublet system are clearly identified on these basic-processed (sky
subtraction, flat-fielding, bad pixel removal) near infrared observations. The relative positions of the two components can be found in Table 1. We also displayed on
the far right three PSF frames. Because the FWHM of the PSF is similar to the FWHM on the individual components of the double system, we can deduce that the
two components cannot be resolved individually by the AO system. Their angular size is below the diffraction limit of the telescope (60 milli-arcsec for the VLT).
The July 2004 observation was taken under very poor seeing conditions. In this case, the binary nature of (90) Antiope cannot be revealed.

Fig. 2. Top row is 2D images and bottom row is a 3D representation of brightness distribution recorded using the Keck AO system on May 31, 2005. Left column
is the raw profile. A residual halo due to the imperfection of the AO system can be seen. Middle column is the bi-dimensional fitted Gauss–Moffat profile. Right
column shows the residuals of the fit. Which is quite accurate with low residuals (less than 2% the peak value). On this image the two components of the system are
separated by 0.125 arcsec.
















