Time Region Speeds – 8

Two-dimensional Rotation in 4-Space

Dear Nehru,


While the ordinary Complex Number is comprised of two scalars and one ‘imaginary’ dimension, “i”, the quaternion comprises of two ordinary Complex Numbers and an additional ‘imaginary’ dimension, “j”.  So we have the three rotations i, j and i.j of 3-Space.  (“Some Thoughts on Spin”.)  Please note that the entries in the second row of your last Table, under ‘Quaternion’, should be “1  ix  jy  kz” and not “1  ix  iy  iz”.

I understand now. During my studies in electrical engineering, we used “i” and “j” to represent imaginary components – but they both referred to the same imaginary axis to avoid confusion with symbols of “current.” I didn’t realize that i, j, and k represented three different imaginary axes.


I now find that it would be more illuminating if we imagine a tetrahedron, with the base “PQR” and the vertex “S”; each of the six sides representing a one-dimensional rotation.
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We will also find that the possible number of exclusive two-dimensional rotations is THREE, and not two as noted earlier.

Tetrahedral Geometry

Are you aware that this figure can also be represented as planes (faces of the tetrahedron) with homogeneous coordinates? This is the technique used by solid modeling programs to model the infinite volume created by a plane. It is expressed as [X Y Z W] where [1 0 0 0] represents the plane perpendicular to the X axis, where X=0. In solid models, when a function describing a volume returns a positive value it is considered “outside” the volume, and when negative, “inside.” Thus, there are 2 possible volumes described by planes for X [1 0 0 0] and [-1 0 0 0].

	Plane
	X
	Y
	Z
	W

	P-Q-R
	1
	0
	0
	0

	P-Q-S
	0
	1
	0
	0

	P-R-S
	0
	0
	1
	0

	Q-R-S
	0
	0
	0
	1


This comes from a system known as “tetrahedral geometry.”

I’ve added a column to the table below, to show that there is a 1:1 correspondence between the “number of dimensions” and the “number of planes”:

	Possibilities in Multi-Dimensional Spaces

	
	
	
	
	
	
	
	

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

Planes

	1
	1
	0
	1
	0
	0
	0
	X

	2
	3
	1
	∞
	1
	0
	0
	X-Y

	3
	3
	1
	∞
	∞
	1
	0
	X-Y-Z

	4
	6
	3
	∞
	∞
	∞
	1
	X-Y-Z-W

	
	
	
	
	
	
	
	

	* Number of Orthogonal Rotations
	
	
	
	


Now it also occurs to me that quaternions are the “imaginary” counterpart to homogeneous coordinates, and can have the same planar representation in imaginary space, that homogeneous coordinates have in real space:

	Imaginary Plane
	lW
	iX
	jY
	kZ

	P-Q-R
	1
	0
	0
	0

	P-Q-S
	0
	1
	0
	0

	P-R-S
	0
	0
	1
	0

	Q-R-S
	0
	0
	0
	1


In tetrahedral geometry the identity operator is no longer fixed at “1”, operating as a scale, but becomes a plane. The same principle could apply to quaternions, where the first unity element could also represent a plane on a 4th axis, just as it does with the last unity element in homogeneous coordinates.


In fact, this latter kind of arrangement might be more probable—r3 accumulating the positive “spins” until it comes to the half-way point, and then starting to accumulate the negative “spins” in r4.

This is an interesting idea. Have you considered that their circumferences may be intersecting, forming what would appear to be two interlocked “gears”? When the speed of one gear increases (smaller radius), the speed of the other gear decreases correspondingly (larger radius). This might explain the electric rotation, and how it can be viewed as both positive and negative at the same time.

Electric Double-Rotation

I also experimented with the idea of 3 double-rotations. When transforming the rotations, I can express only 2 of the double-rotations “magnetically” (rotations of Larson). The final double-rotation can only be expressed as a single, “electric” rotation, because of the imposed 4x4x8 representation. It does something unusual, though. I created a computer model to try to express it, since I am not sufficiently versed in math to try to describe it mathematically:
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The red/blue cylinders at the bottom show the orientation of the 3rd double-rotation, moving from 0 to  steradians. The ellipse is the “single-rotation, electric” representation. Note that the rotation is a horizontal line at Helium, and a vertical line at Neon. Since neither have any area, there is no net electric effect. Space and time represent the observed displacement; the “time” axis representing the positive/increasing displacement from He to Ne, and the “space” axis representing the corresponding decrease in the spatial displacement.

An interesting correspondence came out of this model. The three “groups” of the periodic table on p. 132 of NBM appear to be the “rotational depth” of the electric motion.  It takes 1 Rnat to move thru each group in the above system (0- for the left column, -2 for the right column), and total of 4 Rnat to represent everything from Deuterium thru Larsonium (my name for element #117). The pre-helium elements have a depth of “1” (R3:-1), the lower group, “2” (R3:1), intermediate “3” (R3:-2) and upper “4” (R3:2). Thus, the number of elements in each group would be 2n2, where “n” is the rotational depth, 1-4.

Equivalent Space

It also occurs to me that while the minimum quantity of motion in the time-space region is 1 Lnat, the minimum quantity of motion in equivalent space would be 1 Rnat. Is this correct?

Infinite Rotation

I also did some experimenting with rotation, and it occurred to me that in the time-space region, Lnat can run from 1 to ( without overlapping itself, so it seemed reasonable that in the time region, Rnat should run from 1 to ( without overlapping itself, either. I came up with the following approach:

Moving counterclockwise from the right side of the horizontal axis (please use “Print Layout” in Word to view figure):


The minimum quantity of Rnat is represented by the upper half of the circle, being of  radians. Increase in the “angular length” towards infinity works as observed in the time region, with the series 1/2, 1/3, 1/4… taking an infinite angle to reach 2. Thus, a rotation of 1/4 does not represent the total angle, but just the last step of a series. The numbers inside the circle would represent the displacement.

	Quantity
	Angle
(degrees)
	Remaining
Angle
	Total Angle
Utilized
	Displacement

	
	
	360.000
	0.000
	

	1
	180.000
	180.000
	180.000
	0

	2
	90.000
	90.000
	270.000
	1

	3
	30.000
	60.000
	300.000
	2

	4
	15.000
	45.000
	315.000
	3

	5
	9.000
	36.000
	324.000
	4

	6
	6.000
	30.000
	330.000
	5

	7
	4.286
	25.714
	334.286
	6

	8
	3.214
	22.500
	337.500
	7

	9
	2.500
	20.000
	340.000
	8

	10
	2.000
	18.000
	342.000
	9

	11
	1.636
	16.364
	343.636
	10

	12
	1.364
	15.000
	345.000
	11

	13
	1.154
	13.846
	346.154
	12

	14
	0.989
	12.857
	347.143
	13

	15
	0.857
	12.000
	348.000
	14

	16
	0.750
	11.250
	348.750
	15

	17
	0.662
	10.588
	349.412
	16

	Infinity
	0.000
	0.000
	360.000
	Infinite


Symmetry

I am having trouble understanding why the motion in the nuclear zone would form independent rotations, such as two double and two single rotations. It seems to me that the simpler, more symmetric structure of the hypersphere would be the more probable form. Is there some type of linear motion keeping these rotations separated? (I am thinking of your photon model, with linear motion separating the double-rotations. Does the atom contain this same linear motion, to keep the double-rotations from merging?)

Speed Limits

If the time region is indeed 4 dimensional (planar dimensions, 6 axial dimensions), then does that give an additional speed range (1-x, 2-x, 3-x, 4-x)? I reread your articles on the stellar interior where you propose the inverse states and thredules, and the conversation with Larson on the vapor state. This may account for it:

	Speed/Energy
	#dims of speed
	#dims of energy
	State
	

	0
	4
	0
	Solid
	Time

Region

	1
	4
	1
	Liquid
	

	2
	4
	2
	Vapor
	

	3
	4
	3
	Gas
	

	4 or (4)
	4
	4
	Thredule
	

	(3)
	3
	4
	Inverse Gas
	Space

Region

	(2)
	2
	4
	Inverse Vapor
	

	(1)
	1
	4
	Inverse Liquid
	

	(0)
	0
	4
	Inverse Solid
	


Nuclear Zone Interactions

Since the time and space regions have an inverse gradient with the center point at infinity, it seems that the nuclear zones interpenetrate each other in molecules. Attached is a cut-away image of the water molecule (green=oxygen, red=hydrogen, gray=nuclear zones):
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This picture shows how primary motion in the nuclear zone strongly interacts (unlike legacy science’s belief that it is the electron cloud where primary interaction occurs, and the nuclei do not interact). I kept the view in natural units, so the outside of the spheres are the unit boundaries. Note the orthogonal intersection of nuclear motion.

When an electron enters a molecule, does it move thru the “time” of the nuclear zone, or the “time” of the atomic zone (empty interior volume)? If the former, then the electron is free to move between the atoms of the molecule; if the latter, then it becomes trapped within a specific atom. I am thinking the former case for uncharged electrons (in the nuclear zone), and the latter case for charged electron neutrinos (trapped in the atomic zone). Would you concur?

Bruce
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