IZ IN THE eXK1/eYK1/eXK5/eYK5 REFERENCE FRAME : (revised 96-9-16)





We note that we have set up :


RT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





MRT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���


where :		MXK1   =   KQK1 * XK1


		MYK1   =   KQK1 * YK1


		MXK5   =   KQK5 * XK5


		MYK5   =   KQK5 * YK5





Therefore :





	XT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	YT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	MXT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���   





	MYT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore, the rotational characteristics are given by :





IXX   =   � EMBED Equation.2  ���mi*(yi)2   =   MYT(t) DOT YT(t)   =   QT2 * [KQK1*(YK1)2  +  KQK5*(YK5)2]





IYY   =   � EMBED Equation.2  ���mi*(xi)2   =   MXT(t) DOT XT(t)   =   QT2 * [KQK1*(XK1)2  +  KQK5*(XK5)2]





IXY   =   -� EMBED Equation.2  ���mi*xi*yi   =   -MXT(t) DOT YT(t)   or   -MYT(t) DOT XT(t)


			   =   - QT2 * [KQK1*XK1*YK1  +  KQK5*XK5*YK5]





Therefore :





IXX   =   QT2 * [KQK1*(YK1)2  +  KQK5*(YK5)2]





=	+ QT2 * [KQK1* cos a * sin b1 * cos a * sin b1]





	+ QT2 * [KQK1* sin a * sin b2 * sin a * sin b2]


	


=	+ QT2 * [KQK1* cos2 a * sin2 b1   +  KQK5* sin2 a * sin2 b2]








IYY   =   QT2 * [KQK1*(XK1)2  +  KQK5*(XK5)2]





=	+ QT2 * [KQK1* cos a * cos b1 * cos a * cos b1]





	+ QT2 * [KQK1* sin a * cos b2 * sin a * cos b2]


	


=	+ QT2 * [KQK1* cos2 a * cos2 b1   +  KQK5* sin2 a * cos2 b2]








IXY   =   - QT2 * [KQK1*XK1*YK1  +  KQK5*XK5*YK5]





=	- QT2 * [KQK1* cos a * cos b1 * cos a * sin b1]





	- QT2 * [KQK1* sin a * cos b2 * sin a * sin b2]


	


=	-� EMBED Equation.2  ���* QT2 * [+KQK1* cos2 a * (sin 2*b1)   +  KQK5* sin2 a * (sin 2*b2)]


��
Let us now look at KIA and KIB2 as follows : 





KIA   =   +� EMBED Equation.2  ���* QT2 *(IXX  +  IYY)





	=   +� EMBED Equation.2  ���* QT2 *( + KQK1*cos2 a  +  KQK5*sin2 a )





	=   +� EMBED Equation.2  ���* QT2 *( + � EMBED Equation.2  ���  +  � EMBED Equation.2  ��� *cos 2a )





	+� EMBED Equation.2  ���* (IXX  -  IYY)


=	+� EMBED Equation.2  ���* QT2 *[+ KQK1* cos2 a * sin2 b1  +  KQK5*sin2 a * sin2 b2


			- KQK1* cos2 a * cos2 b1  +  KQK5*sin2 a * cos2 b2 ]





=	-� EMBED Equation.2  ���* QT2 *[+ KQK1* cos2 a * (cos 2*b1)  +  KQK5*sin2 a * (cos 2*b2)]





Therefore :





	KIB2   =   +� EMBED Equation.2  ���� EMBED Equation.2  ��� (IXX  -  IYY) � EMBED Equation.2  ���   +  � EMBED Equation.2  ��� IXY� EMBED Equation.2  ���





=	+� EMBED Equation.2  ���* QT2 *[+ KQK1* cos2 a * (cos 2*b1)  +  KQK5*sin2 a * (cos 2*b2)]2





	+� EMBED Equation.2  ���* QT2 *[+ KQK1* cos2 a * (sin 2*b1)  +  KQK5*sin2 a * (sin 2*b2)] 2





�
=	+� EMBED Equation.2  ���* QT2 *� EMBED Equation.2  ��� + KQK12 * cos4 a * (cos2 2*b1)


			+ 2*KQK1* KQK5 *cos2 a * sin2 a *(cos 2*b1) * (cos 2*b2)





			+ KQK52 * sin4 a * (cos2 2*b2)





			+ KQK12 * cos4 a * (sin2 2*b1)





			+ 2*KQK1* KQK5 *cos2 a * sin2 a *(sin 2*b1) * (sin 2*b2)





			+ KQK52 * sin4 a * (sin2 2*b2)		� EMBED Equation.2  ���





=	+� EMBED Equation.2  ���* QT2 *� EMBED Equation.2  ��� + KQK12 * cos4 a   + KQK52 * sin4 a


			+ 2*KQK1* KQK5 *cos2 a * sin2 a *(cos (2*b1  - 2*b2))� EMBED Equation.2  ���





But we have previously set up :





	c   =   � EMBED Equation.2  ���(b1 + b2)	and 	d   =   � EMBED Equation.2  ���(b1 - b2)





Therefore :





KIB2   =		+� EMBED Equation.2  ���* QT2 *� EMBED Equation.2  ��� + KQK12 * cos4 a   + KQK52 * sin4 a


				+ 2*KQK1* KQK5 *cos2 a * sin2 a *(cos 2*d)� EMBED Equation.2  ���





We see here that  c  is not involved in setting up  KIA  and  KIB, as it is a ‘Pure’ rotation variable. And it is envisaged that :


			          IXY


2*qPRINCIPLE   =   arctan ------------------


			   +� EMBED Equation.2  ���(IXX - IYY)


	     -� EMBED Equation.2  ���* QT2 * [+KQK1* cos2 a * (sin 2*b1)   +  KQK5* sin2 a * (sin 2*b2)]


=   arctan -------------------------------------------------------------------------------------------


	     -� EMBED Equation.2  ���* QT2 * [+KQK1* cos2 a * (cos 2*b1)   +  KQK5* sin2 a * (cos 2*b2)]





is related to c, so that a constant  c  will yield a constant qPRINCIPLE.





We also note here that, after we set up the Principle Directions, KIA  and KIB  will remain the same, so that :





	IZ   =   2 * KIA   =   QT2 *( + � EMBED Equation.2  ���  +  � EMBED Equation.2  ��� *cos 2a )





	[l(t)]2   = KIB2 /KIA2





Before we leave this subject, let us look at the component of  � EMBED Equation.2  ���MRT(t) in the ET direction :





ET * [� EMBED Equation.2  ���* QT2 *� EMBED Equation.2  ���  + � EMBED Equation.2  ���  +  � EMBED Equation.2  ��� *(cos 2a ) � EMBED Equation.2  ���


	+  � EMBED Equation.2  ���* (cos 2a ) * QT2 *� EMBED Equation.2  ���  + � EMBED Equation.2  ���  +  � EMBED Equation.2  ��� *(cos 2a ) � EMBED Equation.2  ���]


=	ET * [� EMBED Equation.2  ��� * IZ   +  � EMBED Equation.2  ���* (cos 2a ) * IZ]





The 1st component,  � EMBED Equation.2  ��� * IZ , is simply ‘Pure’ rotation multiplied by the Moment Of Inertia.


And the 2nd component, � EMBED Equation.2  ���* (cos 2a ) * IZ , is then  HZ-EXTRA ??





We note here that if  a  = P/4, then the 2nd component disappears and solving for MXY = 0 to place the Principle Directions at the exp/eyp axis yields :





	2*d   =   P/2





This set of value,  a  =  P/4  and 2*d  =  P/2,  should then corresponds to the single point where  m1*(r1)2  =  m2*(r2)2  =  m3*(r3)2 .
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