THE STANDARDIZED MASS VECTOR :





Let us now standardize the Mass Unit for the three Point-Masses, so that the new quantities of mass under the new Mass Unit system, m1, m2, and m3, respectively, are given by :





	m1   =    M1   x   KMU





	m2   =    M2   x   KMU





	m3   =    M3   x   KMU





		where   KMU   is the constant factor for Mass Unit conversion so that





		(m1)2   +   (m2)2   +   (m3)2   =   1





We note that the Gravitational Constant, G, would also have to be adjusted accordingly. 








Thus, if we set up a Mass Vector Space Reference Frame with eM1, eM2, and eM3 as three orthogonal Unit Vectors serving as the set of basis, then the Mass Vector, mT, is given by :





	mT   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





mT  is therefore a Unit Vector since


	


	(m1)2   +   (m2)2   +   (m3)2   =   1








We note here that, for m1 > 0 and m2 >0 and m3 > 0, (i.e positive m1, m2,and m3), the end-points of the  mT  vector is on the surface of a ‘Unit Sphere’ in the positive ‘Eighth’ (similar to a quadrant in two-dimension), as shown below :


�





We shall now set up two constant angles,  qM  and  yM  , for each given set of m1, m2, and m3,


which will uniquely identify the Mass Unit-Vector, mT.





(initially,  0  � EMBED Equation.2  ��� qM < 2P, and  yM  � EMBED Equation.2  ���  0)


 


Let us now set up a new set of three orthogonal Unit Vectors eMAA, eMBB, and eMCC, forming a set of bases, as follows :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





�
We then rotate this clockwise with eMCC as the rotating axis, through an angle  qM  , so that we get a new set of three orthogonal Unit Vectors eMFA, eMFB, and eMFC, forming a set of basis, as follows :


�


such that :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





�
We then rotate the clockwise with eMFA as the rotating axis, through an angle yM, so that we get a new set of orthogonal Unit Vectors, eMGA, eMGB, and eMGC,forming a set of basis, as follows :


�


such that :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���	� EMBED Equation.2  ���








Let us now define   mT  =  eMGC , which are both unit vectors.


 





Essentially what we have done is :





1.	we start out with the base case where mT is in the   (1, 1, 1)   direction (or the eMCC direction) so that   m1   =  m2  =   m3,  i.e. the equal mass case. For this case  yM  =  0, and :





		m1    = � EMBED Equation.2  ���,	m2    = � EMBED Equation.2  ���,	 m3    = � EMBED Equation.2  ���





	We will arbitarily assign qM = 0 for the this case for the time being.





2.	We then ‘tilt’ this base mT unit vector along the surface of the ‘Unit Sphere’ in a specific direction to get to the desired mT.





	We do this by first rotating the eMAA amd eMBB unit vectors through an angle  qM  to get the unit vectors  eMFA  and  eMFB , and then tilting eMFC in the ‘minus eMFB’ direction through an angle  yM  to get to mT  =  eMGC.








	Thus, for every set of  m1, m2, and m3, there is a unique set of values for qM and yM which corresponds. (except in the case of  m1   =  m2  =   m3 , where  yM = 0  and qM  is arbitary or undefined).





The reason we set up this way will become clear in the next chapter when we set up  x1,  x2 &  x3, and  y1,  y2 &  y3 in the same manner, and then utilizes the equation :





	M1 r1(t)   +   M2 r2(t)   +   M3 r3(t)   =   0





yielding,





	m1 r1(t)   +   m2 r2(t)   +   m3 r3(t)   =   0





since


	m1   =    M1   x   KMU





	m2   =    M2   x   KMU





	m3   =    M3   x   KMU





		where   KMU   is the constant factor for Mass Unit conversion.





and subsequently,





	m1 x1   +   m2 x2   +   m3 x3   =   0





	m1 y1   +   m2 y2   +   m3 y3   =   0


 


Chapter 6 : The Standardized Mass Vector		Page 6-� PAGE �5�





An Approach to the Three Body Problem		by Frank C. Fung 











