
The unavoidable presence of classical long ranged weak (and also 
color)
gauge fields in TGD Universe has been a continual source of worries  
for
more than two decades. The basic question has been whether electro-
weak
charges of elementary particles are screened in electro-weak length 
scale
or not.  The TGD based view about dark matter assumes that weak 
charges are
indeed screened  for ordinary matter in electro-weak length scale 
but that
dark electro-weak bosons correspond to much longer symmetry breaking 
length
scale. The localization of the modes of K\"ahler-Dirac action to 2-D
surfaces at which $W$ fields vanish  realizes this idea concretely. 
Also
$Z^0$ fields can vanish and are expected to do so above weak scale.

The large value of $\hbar$  in dark matter phase implies  that 
Compton
lengths and -times are scaled up. In particular, the sizes of 
nucleons
and nuclei become of order atom size so that dark nuclear physics 
would
have direct relevance for condensed matter physics. It becomes
impossible to make a reductionistic separation between  nuclear 
physics
and condensed matter physics and chemistry anymore. This view forces 
a
profound re-consideration of the earlier ideas in nuclear and 
condensed
physics context. It however seems that most of the earlier ideas 
related
to the classical $Z^0$ force and inspired by anomaly considerations
survive in a modified form.

The weak form of electric-magnetic duality led to the identification 
of
the long sought for mechanism causing the weak screening in 
electroweak
scales.  The basic implication  of the  duality is that K\"ahler 
electric
charges of wormhole throats representing particles are proportional 
to
K\"ahler magnetic charges so that the $CP_2$ projections of  the 
wormhole
throats are homologically non-trivial.   The K\"ahler magnetic 
charges do



not create long range monopole fields  if they are neutralized by 
wormhole
throats carrying opposite monopole charges  and weak isospin 
neutralizing
the  axial isospin of the particle's  wormhole throat.  One could 
speak of
confinement of weak isospin. The weak  field bodies of elementary 
fermions
would be replaced with string like objects with a length of order W 
boson
Compton length.  Electro-magnetic flux would be feeded to 
electromagnetic
field body where it would be feeded to larger space-time sheets. 
Similar
mechanism could apply  in the case of color quantum numbers.     
Weak
charges would be therefore screened  for ordinary matter in electro-
weak
length scale  but dark electro-weak bosons correspond to much longer
symmetry breaking length scale for weak field body. Large values of 
Planck
constant would make it possible to zoop up  elementary particles and 
study
their internal structure without any need for gigantic accelerators.

One can still worry about large parity breaking effects - say in 
nuclear
physics- since the couplings of spinors to classical weak fields are 
there.
Around 2012 it became clear that the condition that induced spinor 
fields
have well defined em charge localizes their modes in the generic 
case to
2-surfaces carrying vanishing induced $W$ gauge fields.  It is quite
possible that this localization is consistent with K\"ahler-Dirac
equation only in ther Minkowskian regions were the effective metric
defined by K\"ahler-Dirac gamma matrices can be effectively 2-
dimensional.

On can pose the
additional condition that also classical $Z^0$ field vanishes - at 
least
above weak scale. Fundamental fermions would experience only em 
field so
that the worries related to large parity breaking effects would 
disappear.
The proportionality of weak scale to $h_{eff}=n\times h$ however 
predicts
that weak fields are effectively massless belong scaled up weak 
scale.
Therefore worries about large parity breaking effects in ordinary 
nuclear
physics can be forgotten.



In this chapter possible implications of the dark weak force for the
understanding of living matter are discussed.  The basic question is 
how
classical $Z^0$ fields could make itself  visible.  Large parity 
breaking
effects in living matter suggests which direction one should look 
for the
answer to the question.  One possible answer is based on the 
observation
that for vacuum extremals classical electromagnetic and $Z^0$ fields 
are
proportional to each other and this means that the  electromagnetic 
charges
of dark fermions standard are replaced with effective couplings in 
which
the contribution of classical $Z^0$ force dominates.  This modifies
dramatically the model for the cell membrane as a Josephson junction 
and
raises the scale of Josephson energies from IR range just above 
thermal
threshold to visible and ultraviolet.  The amazing finding is that 
the
Josephson energies for biologically important ions  correspond to 
the
energies assigned to the peak frequencies in the biological activity
spectrum of photoreceptors in retina suggesting. This suggests that 
almost
vacuum extremals  and thus also classical $Z^0$ fields could be in a 
central
role in the understanding   of  the functioning of the cell membrane 
and of
sensory qualia. This   would also explain the large parity breaking 
effects
in living matter.

A further conjecture is that EEG and its predicted fractally scaled
variants which same energies in visible and UV range but different 
scales
of  Josephson frequencies correspond to Josephson photons with 
various
values of Planck constant.  The decay of dark ELF photons with 
energies of
visible photons would give rise to bunches of ordinary ELF photons.
Biophotons in turn could correspond to ordinary visible photons 
resulting
in the phase transition of these photons to photons with ordinary 
value of
Planck constant. This leads to a very detailed view about the role 
of dark
electromagnetic radiation in biomatter and also to a model for how 
sensory



qualia are realized. The general conclusion might be that most 
effects due
to the dark weak force are associated with almost vacuum extremals.
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