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In this chapter  a critical comparison of M-theory and TGD as two 
competing
theories is carried out. Dualities and black hole physics are 
regarded as
basic victories of M-theory.

\begin{enumerate}

\item  The counterpart of  electric magnetic duality plays an 
important
role also in TGD and it has become clear that it might change the 
sign of
K\"ahler coupling strength rather than leaving it invariant. The 
different
signs would be related to different time orientations of the space-
time
sheets. This option is favored also by TGD inspired cosmology but 
unitarity
seems to exclude it.

\item  The AdS/CFT duality of Maldacena involved with the quantum
gravitational holography has a direct counterpart in TGD with 3-
dimensional
causal determinants serving as holograms so that the construction of
absolute minima of K\"ahler action reduces to a local problem.

\item The attempts to develop further the nebulous idea about space-
time
surfaces as associative (co-associative) sub-manifolds of an 
octonionic imbedding space led
to the realization of duality which could be called number 
theoretical
spontaneous compactification. Space-time region  can be regarded
equivalently as a associative (co-associative) space-time region in 
$M^8$
with octonionic  structure or as a 4-surface in $M^4\times CP_2$. If 
the
map taking these surface to each other preserves associtiativity in
octonionic structure of $H$ then the generalization to $H-H$ duality
becomes natural and would make  preferred extremals  a category.

\item The notion of  cotangent bundle of configuration  space of 3-
surfaces (WCW)
suggests the interpretation of the number-theoretical 
compactification as a
wave-particle duality in infinite-dimensional context.  These ideas
generalize at the formal level also to the M-theory assuming that 



stringy
configuration  space is introduced. The existence of K\"ahler metric 
very
probably does not allow dynamical target space.

\end{enumerate}

In TGD framework black holes are possible but putting black holes 
and
particles in the same basket seems to be mixing of apples with 
oranges. The
role of black hole horizons is taken in TGD by 3-D light like causal
determinants, which are much more general objects.  Black hole-
elementary
particle correspondence and p-adic length scale hypothesis have 
already
earlier led to a formula for the entropy associated with elementary
particle horizon.

In TGD framework the interior of blackhole is naturally replaced 
with a
region of Euclidian signature of induced metric and can be seen as 
analog
for the line of Feynman diagram.  Blackholes appear only in GRT 
limit of
TGD which lumps together the sheets of many-sheeted space-time to a 
piece
of Minkowski space and provides it with an effective metric 
determined as
sum of Minkowski metric and deviations of the metrics of space-time 
sheets
from Minkowski metric.

The recent findings from RHIC have led to the realization that TGD 
predicts
black hole like objects in all length scales. They are identifiable 
as
highly tangled magnetic flux tubes in Hagedorn temperature and 
containing
conformally confined matter with a large Planck constant and 
behaving like
dark matter in a macroscopic quantum phase. The fact that string 
like
structures in macroscopic quantum states  are ideal for topological 
quantum
computation modifies dramatically the traditional view about  black 
holes
as information destroyers.

The discussion of the basic weaknesses of M-theory is motivated by 
the fact
that the few predictions of the theory are wrong which has led to 



the
introduction of anthropic principle to save the theory.  The mouse 
as a
tailor history of M-theory, the lack of a precise problem to which 
M-theory
would be a solution, the hard nosed reductionism, and the censorship 
in Los
Alamos archives preventing the interaction with competing theories 
could be
seen as the basic reasons for the recent blind alley in M-theory.
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