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Introduction  

This document contains all the slides prepared for the authorôs presentation of introductory material for 

the paper ñPieces of Eight: a Three-fold Symmetric Algebra for Physicsò to the PIRT XI conference of 

September 2008. Speakerôs notes are presented to the right of each slide, but note that the author might 

have strayed from the script from time to time! Time allowed: 30 minutes for presentation and questions. 

 

Presentation Header and Contents 

 

This presentation is for a late paper, hence the 

ñtowards anò text in the top-left. 

Iôll be submitting my paper just after this 

conference, so what you see here is a work-in-

progress, of the material that will definitely be in 

the paper. 

 

Hereôs the running order.  

If time runs short, Iôll omit some of the ñfurther 

workò section. 

 



  

Part 1: Introduction to existing work  

 

[point 1] 

I started this because Peter Rowlands sold my 

father a book at a óparent/teacher eveningô while I 

was studying for my A-levels. I read the book, 

and had some questions... Iôm still asking 

questions! 

[point 2] 

This work fits well with the Standard Model ï 

have we re-invented the wheel? 

[point 3] 

I might miss something obvious, in which case, 

donôt be afraid to put me right! Iôm here to learn, 

as well as present ideas. 

 

[these points will be explained in the next slides, 

Here, we make the points outlined in the bottom 

two paragraphs] 

 

This is the first of out three properties. 

The choice of óreal or imaginaryô seems only 

mathematical, describing the basis of a 

representative number. 

In fact, it goes a bit further than that, implying the 

polarity of sources, fields and forces, and the sign 

(positive or negative) of squared terms. 

As a simple example, itôs what makes similar 

charges repel, but similar masses attract. 



  

 

The second of our three properties is óconserved 

and nonconservedô. 

Broadly, this distinguishes particles (conserved) 

and fields (nonconserved). 

Conserved entities are identifiable at the 

macroscopic scale, are distinguishable from other 

similar entities, and can not ordinarily be 

destroyed (except by creation and annihilation, 

which weôll come to). 

Nonconserved quantities can be transformed 

away or intermixed (note that mixing here means 

rotational symmetry of the dimensional elements, 

rather than mixing angles and particle states). 

 

The last of the three properties is the 

dimensionality, which has many connected 

meanings. 

 

 

Those three properties make up the three-fold 

symmetry that is mentioned in the title of the 

paper ï not CPT as you might have thought! 

 

2. Rep. Space: the Symmetry Space 

 

The three properties define the Symmetry Space, 

and imply eight combinations of binary values. 

¶ Unit states are assigned to fundamental 

physical parameters, which have the 

properties implied by their position in the 

Symmetry Space. 

¶ States marked in yellow are the parameters 

mentioned first in Peter Rowlandsô 1991 

work, and form the basis for the properties. 

¶ Others: naming them is a work-in-progress. 

Because the Symmetry Space is a 

metaphysical abstract space (i.e. more 

fundamental than physicality), the exact 

physical meaning of these states is hidden. 



  

 

...and hereôs a pretty picture showing how they 

relate. 

[point at a few states, describing their position] 

 

Basic Algebra: Closed Systems 

 

We can be more specific about how they relate to 

each other... 

[pointing to diagram, top-right] This is not a 

regular 3D Euclidean space: properties have no 

inner products with each other, so there is no 

direct rotation between elements { a,b,c} , and no 

direct coupling... 

...so you might wonder how this can be of any 

use to us at all! 

 

Weôll now look at interactions: how we combine 

states and entities. Remembering that this is an 

abstract space... 

Here are a few ways of performing the same 

operation: 

[point 1] 

¶ Multiplication of positive and negative 

numbers, 

¶ Odd and even powers of ï1, 

[point 2] 

¶ Binary exclusive-or, where the 1 values invert 

the result. Two inversions return to identity. 


