
Tim Palmer  has proposed  that classical chaos and quantum 
randomness might be related. It came as a surprise to me that these 
to notions could a have deep relationship in TGD framework.

\begin{enumerate}

\item  Strong form of Palmer's idea   stating that quantum 
randomness reduces to classical chaos certainly fails but one can 
consider weaker forms of the idea.  Even these variants fail  in 
Copenhagen interpretation since strictly speaking there is no 
classical reality, only wave function coding for the knowledge about 
the system.  Bohr orbits should be more than approximation and in 
TGD framework space-time surface as preferred extremal of action is 
analogous to Bohr orbit and classical physics defined by Bohr orbits 
is an exact part of quantum theory. 

\item  In the zero energy ontology (ZEO) of TGD the idea works  in 
weaker form and has very strong implications for the more detailed 
understanding of ZEO and $M^8-M^4\times CP_2$ duality.  Ordinary 
(\blockquote{big})  state functions (BSFRs)  meaning the  death of 
the system in a universal sense and re-incarnation with opposite 
arrow of time  would involve quantum criticality accompanied by 
classical chaos  assignable to the correspondence between geometric 
time and subjective time identified  as sequence of 
\blockquote{small} state function reductions (SSFRs) as analogs of 
weak measurements. The findings of Minev et al \ give strong support 
for this view   and Libet's findings about active aspects of 
consciousness can be understood if the act of free will corresponds 
to  BSFR.  

\end{enumerate}

$M^8$ picture identifies 4-D space-time surfaces $X^4$ as roots for 
\blockquote{imaginary} or \blockquote{real} part of octonionic 
polynomial $P_2P_1$ obtained as a continuation of real polynomial 
$P_2(L-r)P_1(r)$ , whose arguments have origin at the the tips of 
$B$ and $A$ and roots a the light-cone boundaries associated with 
tips.  Causal diamond (CD)  is identified intersection of  future 
and past directed light-cones light-cones $A$ and $B$.  In the 
sequences of SSFRs $P_2(L-r)$ assigned to $B$ varies and $P_1(r)$  
assigned to $A$ is unaffected. $L$ defines the size of CD as 
distance $\tau=2L$ between its tips.  

Besides 4-D space-time surfaces there are also brane-like 6-surfaces 
corresponding to roots $r_{i,k}$ of $P_i(r)$ and   defining 
\blockquote{special moments in the life of self}   having  
$t_i=r_{i,k}$ ball as $M^4_+$ projection.  The number of roots  and 
their density increases rapidly in the sequence of SSFRs.  The 
condition that the largest root  belongs to CD gives a lower bound 
to it size $L$ as largest  root. Note that $L$ increases.



Concerning the approach to chaos, one can consider three options. 

{\bf Option I}: The sequence of steps consisting of unitary 
evolutions followed by SSFR  corresponds to a functional 
factorization at the level of polynomials as  sequence $P_2=Q_1\circ 
Q_2\circ... Q_n$.   If the size of CD is assumed to increase, also 
the  tip of active boundary of CD must shift so that the argument of 
$P_2$ $r-L$ is replaced in each iteration step to with updated 
argument with larger value of $L$.

 {\bf Option II}: A completely unexpected connection with the  
iteration of analytic functions and  Julia sets, which are  fractals  
assigned also with chaos  interpreted as complexity  emerges. In a 
reasonable approximation quantum time evolution by SSFRs  could  be 
induced by  an iteration of a polynomial or  even an analytic 
function: $P_2=P_2\rightarrow P_2^{\circ 2} \rightarrow...$.  For 
$P_2(0)=0$ the roots of the iterate consists of   inverse images of 
roots of $P_2$ by $P_2^{\circ -k}$ for $k=0,...,N-1$.  

Suppose that $M^8$ and $X^4$  are complexified  and thus also $t=r$ 
and   \blockquote{real} $X^4$  is the  projection of $X^4_c$ to real 
$M^8$.  Complexify also the coefficients of polynomials $P$. If so, 
the Mandelbrot  and Julia sets (\url{http://tinyurl.com/cplj9pe} and 
\url{http://tinyurl.com/cvmr83g}) characterizing fractals would  
have  a physical interpretation in ZEO. 

One approaches chaos in the sense that the  $N-1$:th inverse images 
of the roots  of $P_2$  belonging to filled Julia set  approach to 
points of  Julia set  of $P_2$ as the number $N$ of iterations 
increases.   Minimal $L$  would increase with  $N$ if CD is assumed 
to contain all roots.    The density of the roots in Julia set 
increases  near $L$ since the size of CD is bounded by the size 
Julia set.  One could perhaps say that  near the $t= L$ in the 
middle of CD the life of self when the size of CD has become almost 
stationary, is the  most intensive.

{\bf Option III}: A conservative option is to consider also   real 
polynomials $P_2(r)$ with real argument $r$.   Only non-negative  
real  roots $r_n$ are of interest whereas in the general case one 
considers all values of $r$. For a large $N$  the new roots with 
possibly one exception  would approach to the real  Julia set  
obtained as a real projection of Julia set for  complex iteration. 

How  the size $L$  of CD  is determined and when  can BSFR  occur?

{\bf Option I}:  If $L$  is minimal and thus given by the largest 
(non-exceptional) root of  iterate of $P_2$ in Julia set, it  is 
bound to increase in the iteration (this option is perhaps too 
deterministic).  $L$ should  smaller than the sizes of Julia sets of 
both$ A$ and $B$  since the iteration gives no roots  outside Julia 
sets. 



Could  BSFR become probable  when  $L$ as the largest allowed root 
for iterate $P_2$ is larger than the size of Julia set of $A$? There 
would be no more new \blockquote{special moments in the life of 
self}  and this would make death  (in universal sense) and re-
incarnation with opposite arrow of time probable.   The size of CD 
could decrease dramatically  in the first iteration for $P_1$ if it 
is determined as the largest allowed root of $P_1$: the re-
incarnated self would have childhood.

 {\bf Option II}: The size of CD  could  be determined in SSFR 
statistically as an allowed root of $P_2$. Since the density of 
roots increases,  one would have a lot of choices and  quantum 
criticality and fluctuations of the order of clock time $\tau=2L$:  
the order of subjective time would not anymore correspond to that 
for clock time. BSFR would occur for the same reason as for the 
first option. 


