The Rotational Coordinate System vs the Linear Coordinate System

Dear Bruce,

In classical mechanics they posit six ‘degrees of freedom’ for a rigid body—three degrees corresponding to translational motion and three to rotational motion.  The so-called Chasles’ theorem states that the most general displacement of a rigid body is a translation plus a rotation.  The kinetic energy of the rigid body consists of two parts: the first part, the translational kinetic energy, is as if the total mass of the body were concentrated at the center of mass of the body, and the second part, called the rotational kinetic energy, has the angular velocity Ω about an axis passing through the center of mass of the body.  If M is the angular momentum vector, then the rotational kinetic energy is given by the vector dot product, Trot = ½ Ω.M, and the Moment of Inertia, I, by the quotient, I = M/Ω.

Please consider the following new thoughts concerning the ‘Polar’ and the ‘Planar’ systems you have been alluding to:

These two systems pertain respectively to the linear motion and the rotational motion.  A factor that we have not explicitly emphasized earlier is that a single dimension of the rotational coordinate system (RCS) covers the same ground as did by two dimensions of the linear  (Cartesian) coordinate system (LCS).  Similarly, two dimensions of the RCS cover the same ground as that did by three dimensions of the LCS.

The new insight which made possible this recognition is as follows.  Please refer to the Table “Possible Motions in TR and TSRs.”  In the case of linear space we assumed—by dint of linguistic habit—that the minimum quantities, 0 in the TR and 1 LNAT in the TSR, always occur.  But the actual fact might be that the minimum quantity in the TSR (1 LNAT) and the maximum quantity in the TR (1 LNAT) always occur.  Consequently the ground covered by two dimensions of the RCS—for example, as with the spherical coordinates, (, ( and LNAT—would be the same as that covered by three dimensions of the LCS.

As we noted already, of the three rotational operators i, j and k, only two are really independent (the third being defined in terms of these two).  Now if our dimensional constraint equation, n(n-1)/2 = n, holds good whether applied to the LCS or to the RCS, the number of independent rotational coordinates in the TR has to be 3.  That is to say, three independent rotational coordinates have to exist in this Region.  (Kindly see the communication ‘Time Region Speeds–8’ wherein we explained them to be i, j and l.)  Further we can see that the ground covered by these three independent rotational coordinates would be tantamount to the ground covered by FOUR dimensions of the linear coordinate system.  I suppose that this is exactly what you were endeavoring to bring out in your communication ‘Regional Dimensionality’ when you say “This makes the TR 4-dimensional in interaction, though only requiring 3 values to represent it…”

Nehru

