Time Region Speeds-7

Dear Bruce

I now understand the reason why there are TWO two-dimensional rotations in the Time Region.  It has to do with the dimensionality of the NZ, namely, 4.  In one-dimensional space (that is, a line) there could be only one rotation, with that line as the axis.  Also, no area and no volume are possible in this space.  Let me call two rotations ORTHOGONAL if neither of them has a component along the axis of the other.  Also let me call a Plane UNBOUNDED if it extends infinitely in both of its dimensions.

In two-dimensional space, there could be two one-dimensional rotations orthogonal to each other.  Also many unbounded lines and one unbounded area are possible.  No volume is possible.

In three-dimensional space, there could be three one-dimensional rotations orthogonal to each other.  Also many unbounded lines, many unbounded areas and only one unbounded volume are possible.  Also one two-dimensional rotation is possible.  (If x, y and z are the three axes, actually three two-dimensional rotations—using x & y, y & z and z & x severally—can exist.  But every one of them has components along the others.  Therefore only one exclusive two-dimensional rotation is possible.)

Finally in four-dimensional space, four one-dimensional rotations orthogonal to each other and two (and only two) two-dimensional rotations orthogonal to each other are possible.  (Suppose the four axes are w, x, y and z, and a two-dimensional rotation utilizes the axes w & y.  Then another one, utilizing the axes x & z, has no components along the previous.)  See the Table below.

	Possibilities in Multi-Dimensional Spaces

	
	
	
	
	
	
	
	

	Number of Dimenions
	1-D Rotation*
	2-D Rotation*
	Unbounded Lines
	Unbounded Areas
	Unbounded Volumes
	Unbounded Hyper-volume

	1
	1
	0
	1
	0
	0
	0
	

	2
	2
	0
	∞
	1
	0
	0
	

	3
	3
	1
	∞
	∞
	1
	0
	

	4
	4
	2
	∞
	∞
	∞
	1
	

	
	
	
	
	
	
	
	

	* Number of Orthogonal Rotations
	
	
	
	


Can you create an animation of the two-dimensional rotation?  Consider a sphere of unit radius.  Take the diameter AOB along the x-axis with the starting radius as OB.  Imagine the radius OB gradually becoming a filled (solid) cone, with vertex at O and OB as its axis and its base being a circular segment of the spherical surface.  Presently the cone widens to become the entire hemi-sphere.  Finally it closes on the other side (toward OA), having swept 4( steradians.  The relation between the half-cone angle (that is, the angle between the cone axis and the slant side), ( and the solid angle covered by the cone, ( is

( (in steradians) = 2( (1 – cos ()                                        <9>

(Your animation of one-dimensional rotation didn’t work on my PC.) 

Nehru

