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The following is an excerpt from Sections 1 and 2 of the essay -  

Section 1 - philosophy: !!
The principle central to this theory is that nature is a minimalist.  Following from this, we expect 
that: !
 *  Nature is background independent. 
 *  Nothing fundamental is a continuous variable. 
 *  Nothing fundamental is infinite. 
 *  Space, time, and matter should result from a single structure. !!!!

 Section 2 - Quaternionic sequences !
The basic players in this theory are the finite sequences constructed from the quaternionic 
elements, { i, j, k }.  We say that a sequence, s, of m elements precedes a sequence, t, of n 
elements if and only if m < n and the first m elements of the two sequences coincide.  For 
example, !
 ( j, i ) < ( j, i, j, j ) 
    
 ( k, j, i, i ) < ( k, j, i, i, k, j, i, k, j, i ) !
 ( k, j, i, i ),  ( i, i, j, k ), and ( k, j, i, k, i ) are all unrelated. !
The set of sequences clearly constitutes a causal set by the definition given in [9].   It should be 
mentioned that the quaternionic sequences themselves make up the causal set, which is different 
than starting with a causal set and then placing quaternions on it.  That is, we are dealing with a 
single structure. !!!!!



! !!
The following is an excerpt from Section 4 of the essay -  

Spacetime independence !!
… we would like to propose a more minimalistic view of nature as consisting of matter only, as 
opposed to the existing matter-plus-spacetime picture.  The suggestion is that perhaps space-
time, continuous or discrete, is not a necessity as is generally thought.  Suppose that matter could 
furnish its own internal (3+1)-dimensional causal structure.  Then perhaps it would behave, least 
classically, as if it were dictated externally by a spacetime3. !
This space-time independence has also recently been suggested by Kribs and Markopoulou in 
[4].  There, they propose that “we turn around the usual order:  a particle is not Poincare 
invariant because it is in a Minkowski spacetime, rather, all we can mean by a Minkowski space-
time is that all coherent degrees of freedom and their interactions are Poincare invariant at the 
relevant scale.” !
This idea does not seem to be far removed from the alternate suggestion that space-time could be 
the only real structure, and that matter is built from it.  Surely, we could propose such a thing for 
a causal set.  One reason for considering the matter-only approach, though, is that it appears that 
we would now be free from the responsibility of explaining why nature would select out the 
uniform, Lorentz invariant distribution over any other.  It is advantageous that matter is not 
uniformly distributed in any frame, or invariant under transformations. !!!!!!!!!!!!!!
3 One will need to explain how the notion of distance comes about.  This will be discussed at the end of 
the essay.


