Greetings Nehru,

I spent some time studying complex numbers and quaternions, and found some interesting parallels to computer modeling systems. I noticed the quaternion is represented as:

{ 1 ai bj ck }

which you refer to as 4-dimensional in “Some Thoughts on Spin”. In the computer world, objects in real space use a system known as “homogeneous coordinates”:

	x

	y

	z

	w


which also has 4 basal elements, the last, w, being the identity operator, normally having a value of “1”—basically the same as the quaternion. These are represented as a vector in matrix column form.

The actual coordinate location for a “homogeneous coordinate” is found by dividing each coordinate by the identity operator, which acts as a scale factor (and need not be one):

{x, y, z, w}
x’ = x/w, y’=y/w, z’=z/w

With w=1, the values are simply x, y, z. Note that unlike typical (x, y, z) coordinates, homogeneous coordinates can represent infinity as {x, y, z, 0} without causing “divide by zero” errors. The origin is simply {0, 0, 0, 1}.

Manipulation of these coordinates are done with a 4x4 matrix; the identity matrix indicating “no change”. Rotation, translation and scaling are all achieved by multiplying these 4x4 matrices into a “transformation matrix”. Then to manipulate an object in all real axes, all one has to do is to multiply the transformation matrix by the homogeneous coordinate vector for all the points defining the object. An infinite variety of translations, rotations and scaling can be then performed in one simple matrix multiplication.

The basic transformation matrix primitives are:

The Identity Matrix
(starting point of building a transformation matrix)
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About Z Axis


Transformations are always constructed by moving away from the origin. For example, if I wished to model the motion of the moon about the earth about the sun, I would start with the identity matrix, and then multiply by:

1) Rotate the moon about its Y axis (lunar day)

2) Translate in X the distance from the moon to the Earth.

3) Rotate about the Y-axis, (orbit about the Earth).

4) Translate in X the distance from the Sun to the Earth.

5) Rotate about the Y-axis (orbit of Earth around sun).

The result is the 4x4 view transformation matrix, in which I can then multiply the points defining the sphere of the moon by, and get my actual coordinates, given any position in orbit.

States of Matter

Now it occurs to me that the quaternion operations would be similar to this–perhaps identical if the identity operator was “i”, instead of 1. It seems the complexity of quaternions stems from the unity identity operator sitting on the real axis.

It also occurs to me that the quaternion cannot give a complete representation of the motions in the time region, unless the motions are completely within the time region (no dimension moves outside the unit boundary). Per your descriptions on the states of matter, this would only function for the solid state. It would appear that to have an accurate representation, both the quaternion (Q) and homogeneous coordinates (H) would need to be utilized, to represent the observed states of matter, on a dimensional basis:

	Dimensions
	Solid
	Liquid
	Vapor
	Gas

	Real (H)
	0
	1
	2
	3

	Imaginary (Q)
	3
	2
	1
	0


Dimensionality of the Time Region

Another thing that I have been puzzling about is the number of axes in the time region. Your research say that it is 4-dimensional, yet like homogeneous coordinates, one of those dimensions is unity, thus only having 3 effective dimensions.

Additionally, speed in the TSR is s/t, while speed in the TR is 1/t2. I tried to impose this logical constraint in a computer model, and it immediately disallowed all linear motion in the time region (as a primary motion), which made sense, but it also disallowed the existence of all primary rotational axes, since a 1-dimensional axis cannot be represented in a system with a minimum of 2 dimensions (a speed of 1/t does not exist in the TR). The minimum construct it allowed was a plane. I could then use a point (dimensionless) and a plane to determine rotation – but not an axis.

This table occurs to me (the number represents the number of axes required to represent the geometry):

	Dimensionality
	Axis
	Plane
	Volume
	Hypervolume

	Time-Space Region
	1
	2
	3
	-

	Time Region
	-
	2
	3
	4

	Power series
	a1
	a2
	a3
	a4


Notice the similarity to the quaternion and homogeneous coordinate constructs (x,y,z are used to show the analogous systems;  for example, axis=x, plane=xy, volume=xyz):

	Dimensionality
	Axis
	Plane
	Volume
	Hypervolume

	Homogeneous Coordinates
	x
	y
	z
	1

	Quaternion
	1
	ix
	iy
	iz

	
	a1
	a2
	a3
	a4


I never understood why the identity operator came first in quaternions – but it appears to represent the missing primary axial/linear motion (a1) that cannot exist in the region, just as it appears last in homogeneous coordinates, to represent the unavailable dimensions in real space.

The consequences are fairly obvious; with a minimum dimensionality of 2 in the time region, with 3 dimensions, we still have the 4th power time function, with either 2 unique double-rotations, or a rotational hypervolume. I think this also explains why the quaternion can represent the time region – the identity operator is REAL, and representing the state of space being fixed at 1 unit.

Linear motion can only occur at the intersection of two planes, creating a 1-dimensional axis, but can only exist as a planar intersection – not by itself. Therefore, a single rotation cannot have a linear component (only a radial one), only 2-dimensional rotations can have linear motion, in the direction of the planar intersections (or a hypervolume).

Projective Geometry

After reading about our research on my web site, Dan McCann sent me some interesting info on “Projective Geometry”, which I had never heard of before.

Dan’s email:

After reading some of your preliminary research and Nehru's writing, it jarred my brain and I made a connection to some earlier studying I did into projective geometry (which I feel is a far superior geometry to describe the cosmic sector and time region).  I got this from a website devoted to the subject.  Substitute RS terms for the projective terms in the paragraph that follows. (taken from http://www.anth.org.uk/NCT/ethers.htm) 


The animation shows how a plane in counter space moves towards its infinity in equal steps for counter space.  These are not equal angles, as is obvious, and we refer to this measure as turn, which is for counter space the analogue of distance.  Its magnitude becomes infinite if the plane reaches the infinitude (shown as a star).  The polar relationship between space and counter space means that the measure of separation of planes is polar to that of points in space, while the measure of the separation of points (shift) is polar to that of planes and hence like an angle.  Thus pairs of planes can define vectors, but not pairs of points.
This means that the metric of counter space is expressed by turn and shift, whereas that of space is embodied in length and angle. 
I had already written much of this document when Dan sent me the reference, and it really piqued my interest when I read “Thus pairs of planes can define vectors, but not pairs of points”, which was the same conclusion I reached with my attempts to model the time region. It is well worth the time to read the Web site Dan gave. The first image on the page is the one he included with his email. The main website is: http://www.anth.org.uk/NCT/ , and contains more information on “counter space”, which appears to be a very precise representation of T-frames, as viewed from an S-frame.

I have ordered a number of books on Projective Geometry, and plan to research it further. Apparently, they have already developed a photon model using a conic section, which looks almost exactly like the “cone” image you came up with for the rotation of the photon. There are just too many coincidences to ignore.

Dan also sent me some follow-up notes:

Bruce 

I wanted to relate to you some fundamental notions in PG that illustrates why the traditional Euclidean space is only a half-truth and that to get to the situation something else must be accounted for. You'll see that PG is to Euclidean space what the RS is to physics. 

In Euclidean space there is a unique plane called the plane at infinity. It is this plane that gives us the laws of parallelism and the translational movements of inert matter. This absolute plane bears an imaginary circle that gives the laws of right angle and rotation. This given plane and its circle are held invariant. This space is centric; the elementary entities (of no dimension and zero volume) are points. So this space is governed by the invariance of a unique, infinitely distant plane.

Polar to this space is a space that is governed by a unique point. It serves the same function as the absolute plane of Euclid but is "infinitely within". Polar to the circle that lies within the absolute plane of Euclidean space, this point bears a cone. This space is peripheral, the elementary entities (of no dimension and zero volume), are planes. 

So the space of Euclid is governed by an all-embracing plane, whereas this polar space is governed by an all-relating point. Everything about Euclidean space is pointlike, centric and radiating. Everything about this polar space is planar, peripheral and enveloping. As you noted with the Time region, the unit boundary is the origin -- peripheral and enveloping; and why as you mentioned speed inside the time region, and all quantities there from, are second power expressions -- planar.

Gravity acts on two bodies in Euclidean space from point to point to along the line that joins them. In this polar space, the force acts from plane to plane along the common line of the two planes. From a Euclidean perspective, this type of gravity is suctional -- levitational, if you will. Thus, the reversal of the effect of gravity in the time region where gravity moves things farther apart.

If a collection of point-centered masses is symmetrical, its geometrical center point will be its center of gravity, and the masses will tend to contract inward toward this common point. Likewise, if the common center is the infinitely distant point, the planar entities will expand outward toward their common plane.

Summing:

Euclidean space:

· Centripetal gravity

· Contractive

· point centered and radiative

· Substance is a convex and pointwise filling of space (plant seed)

Counter space

· Centrifugal levity

· Expansive

· Planewise and peripheral

· Substance is a concave and plan-wise filling of space (plant leaf) The Periodic Table

All cosmic motions are of the polar Euclidian type. We should therefore expect that any entity which contains such motions to carry the properties mentioned above. If we look at the periodic table we find that in general density increases from left to right until reach the swing position (C, SI, etc) whereupon the density begins to decrease again. I've always wondered why this was so. The tendency is not perfect, but the general trend is very obvious. We should expect the atoms that do not contain motions of a cosmic type (the left hand elements) to be contractive in character. This is obviously so, for all the right hand elements in the first two rows are solid and dense. Conversely we would expect the, the right hand elements that contain motions of a Cosmic character to have properties that are expansive in character. Indeed all these elements are gases and have a very low density comparatively. Further more, Nitrogen is used to make many explosives, and if the percentage of O2 in the atmosphere were just a little higher, it would ignite -- all of these properties being on the cosmic side of he polarity.

The noble gases are special in that their 'C' component of the A-B-C is 0, and I would expect that these elements, unlike the others, have a two-dimensional quality to them. Do they?

We also see the same to be true in terms of "hardness" or the melting point property. In general it increases from left to right, until reaching the swing position (the diamond form of carbon having an extremely high melting point) and then decreases again as we keep moving to the right. If you graph the melting points of the elements, the trend is completely obvious.

Only last trend is molar volume. Here the opposite should be true. Molar volume should decrease from left to right until the swing position, then increase again as we keep heading toward the right. Again the trend is obvious, but of course not perfect.

Take period 4 of the standard table. Going from left to right, we begin with metals that have an extremely low density (Li is the least dense of all metals and can be cut with a knife). As we transit through the transitional elements (Cr, Fe) the metals become very hard and dense. Later we run into elements that are classified as semi-metallic and are crystalline and brittle until we reach Br, which is a liquid, and Kr, which is a gas. All keeping with the properties of decreasing Euclid type space toward its polar counterpart.

It's interesting to note, too, that the most important and common biological elements all have a Cosmic character (H, N, O, P) and C, which is swing and capable of many things. These elements are primarily used energy production (ATP, sugar) and amino acids for proteins. Both of these things are important as far as process. Also interesting in this regard is that the vast majority of trace elements necessary for living things to function are opposite to this. Many enzymes require elements on the Euclid side of things (Mg, Mn, Fe, etc) and Ca is used for structure rather than function. Some exceptions to this are Se, and I, both necessary trace elements but of a cosmic character. This is all musing but it's interesting.

Now I've got to get back to work. I've been playing with this all morning.

Dan

As you can see from Dan’s message, this polar relationship defined by Projective Geometry (PG) may be exactly what we are looking for in the rotational time region model, and a lot of the work has already been done. But as Dan and I both found out, they have no idea of Reciprocal System concepts, and thus are not aware of the Cosmic Sector, the Time Region, and have not even addressed the Space Region (from what I have read).

I feel if we combine PG with RS, we should have a highly accurate system of representation, which can be modeled with a computer using a simple set of relations. That means we will have a theoretical base for all atomic properties, chemical reactions, and from what I’ve read on PG – even the life unit, itself.

Let me know what you think.

Bruce

PS: One thing that I do not believe the PG theorists yet realize is that the Cosmic sector is the conjugate of the Material sector – they seem to think that the Material realm is all that there is, and their PG represents some sort of “other” space, part of the Material sector, but with differing geometric properties. From what we already know, the PG representation of the cosmic sector is simply a “projection” of that region into the Material sector, and that “cosmic humans” living in the Cosmic sector would see the Material sector as “polar” to the Space-Time region that is natural to them.

