In this chapter 4 topics are discussed. McKay correspondence, SUSY,
and twistors are discussed from TGD point of view,
and new aspects of $M^8-H$ duality are considered.
\vm
{\it 1. McKay correspondence in TGD framework}
\vm
There are two mysterious looking correspondences involving ADE
groups. McKay correspondence between McKay graphs characterizing
tensor products for finite subgroups of $SU(2) $ and Dynkin diagrams
of affine ADE groups is the first one. The correspondence between
principal diagrams characterizing inclusions of hyper-finite factors
of type II$_1$ (HFFs) with Dynkin diagrams for a subset of ADE
groups and Dynkin diagrams for affine ADE groups is the second one.
These correspondences are discussed from number theoretic point of
view suggested by TGD and based on the interpretation of discrete
subgroups of $SU(2)$ as subgroups of the covering group of
quaternionic automorphisms $SO(3)$ (analog of Galois group) and
generalization of these groups to semi-direct products $Gal(K)
\triangleleft SU(2)_K$ of Galois group for extension $K$ of
rationals with the discrete subgroup $SU(2)_K$ of $SU(2)$ with
representation matrix elements in $K$. The identification of the
inclusion hierarchy of HFFs with the hierarchy of extensions of
rationals and their Galois groups is proposed.
A further mystery whether $Gal(K)\triangleleft SU(2)_K$
could
give rise to quantum groups or affine algebras. In TGD framework the
infinite-D group of isometries of \blockquote{world of classical
worlds} (WCW) is identified as an infinite-D symplectic group for
which the discrete subgroups characterized by $K$ have infinite-D
representations so that hyper-finite factors are natural for their
representations. Symplectic algebra $SSA$ allows hierarchy of
isomorphic sub-algebras $SSA_n$. The gauge conditions for $SSA_n$
and $[SSA_n,SSA]$ would define measurement resolution giving rise
to
hierarchies of inclusions and ADE type Kac-Moody type algebras
or quantum algebras representing symmetries modulo measurement
resolution.
A concrete realization of ADE type Kac-Moody algebras is proposed.
It relies on the group algebra of $Gal(K)\triangleleft SU(2)_K$
and free field representation of ADE type Kac-Moody algebra
identifying the free scalar fields in Kac-Moody Cartan algebra as
group algebra elements defined by the traces of representation
matrices (characters).
\vm
{\it 2.
\vm

New aspects of $M^8-H$ duality}

$M^8-H$ duality is now a central part of TGD and leads to new

findings. $M^8-H$ duality can be formulated both at the level of
space-time surfaces and light-like 8-momenta.
Since the choice of
$M^4$ in the decomposition of momentum space $M^8= M^4\times E^4$
is rather free, it is always possible to find a choice for which
light-like 8-momentum reduces to light-like 4-momentum in $M^4$ the notion of 4-D mass is relative. This leads to what might be
called $SO(4)-SU(3)$ duality corresponding to the hadronic and
partonic views about hadron physics. Particles, which are
eigenstates of mass squared are massless in $M^4\times CP_2$
picture and massive in $M^8$ picture. The massivation in this
picture is a universal mechanism having nothing to do with dynamics
and results in zero energy ontology automatically if the zero energy
states are superpositions of states with different masses. p-Adic
thermodynamics describes this massivation. Also a proposal for the
realization of ADE hierarchy emerges.
4-D space-time surfaces correspond to roots of octonionic
polynomials $P(o)$ with real coefficients corresponding to the
vanishing of the real or imaginary part of $P(o)$.
These
polynomials however allow universal roots, which are not 4-D but
analogs of 6-D branes and having topology of $S^6$. Their $M^4$
projections are
time =constant snapshots $t= r_n,r_M\leq r_n$ 3balls of $M^4$ light-cone ($r_n$ is root of $P(x)$). At each point
the ball there is a sphere $S^3$ shrinking to a point about
boundaries of the 3-ball. These special values of $M^4$ time lead
to a deeper understanding of ZEO based quantum measurement theory
and consciousness theory.

\vm
{\it 3. Is the identification of twistor space of $M^4$ really
correct?}
\vm
The critical questions concerning the identification of twistor
space of $M^4$ as $M^4\times S^2$ led to consider
a more conservative identification as $CP_3$ with hyperbolic
signature (3,-3) and replacement of $H$ with $H=cd_{conf}\times
CP_2$, where $cd_{conf}$ is $CP_2$ with hyperbolic signature (1,-3).
This approach reproduces the nice results of the earlier
picture but means that the hierarchy of CDs in $M^8$ is mapped to a
hierarchy of spaces $cd_{conf}$ with sizes of CDs. This
conforms with Poincare symmetry from which everything started since
Poincare group acts in the moduli space of octonionic structures of
$M^8$. Note that also the original form of $M^8-H$ duality
continues to make sense and results from the modification by
projection from $CP_{3,h}$ to $M^4$ rather than $CP_{2,h}$.
The outcome of octo-twistor approach applied at level of $M^8$
together with modified $M^8-H$ duality leads to
a nice picture
view about twistorial description of massive states based on
quaternionic generalization of twistor (super-)Grassmannian
approach. A radically new view is that descriptions in terms of

massive and massless states are alternative options, and correspond
to two different alternative twistorial descriptions and leads to
the interpretation of p-adic thermodynamics as completely universal
massivation mechanism having nothing to do with dynamics. As a side
product emerges a deeper understanding of ZEO based quantum
measurement theory and consciousness theory relying on the
universal roots of octonionic polynomials of $M^8$, which are not
4-D but analogs of 6-D branes. This part of article is not a mere
side track since by $M^8-H$ duality the finite sub-groups of
$SU(2)$ of McKay correspondence appear quite concretely in the
description of the measurement resolution of 8-momentum.

