
Chapter 22

Anomalies explainable by TGD based
spacetime concept

22.1 Introduction

TGD based concept of spacetime predicts several new effects.
a) One of the basic predictions of TGD is the possibility of classical Z0 fields having Z0 charges as their

sources. Rotating macroscopic objects should generate Z0 magnetic fields and this suggests that the behaviour
of rotating objects should exhibit anomalies. A special signature of effects of this kind is parity breaking caused
by the parity breaking couplings of classical Z0 field. The Z0 electric fields generated by astrophysical bodies
are predicted to be completely negligible as compared to gravitational fields. Z0 fields in length scale between
cell size and one millimeter are predicted to be quite strong as compared to gravitation.

b) The mere rotation of a 3-surface carrying magnetic or Z0 magnetic fields should induce electric or Z0

electric fields whose divergence gives rise to vacuum charge density. Charge conservation suggests that this
gauge flux must flow to a second spacetime sheet carrying opposite net charge.

c) In TGD the time orientation of given spacetime sheet need not be the standard one and this allows the
possibility of negative classical energies. If this kind of spacetime sheets are created, energy production with
apparent efficiency greater than unity becomes possible. At the spacetime sheets with negative time orientations
classical fields should propagate from future to past making in principle possible to see to the geometric future
of, say, astrophysical objects. Amazingly, the highly science fictive notion of negative energy spacetime sheet
finds support from the basic classical physics. The total energy associated with the topological field quanta
emitted by particle and condensed to larger spacetime sheets is the natural geometric correlate of potential
energy. Potential energy can be negative only if one allows also negative energy spacetime sheets.

d) A further TGD based element is related to the fact that 3-surface can be regarded as a generalization of
a point like particle. This means that 3-surface behaves like single coherent whole: in particular, classical fields
oscillating coherently in arbitrary long length scales are possible and can give rise to an apparent propagation
of effects with infinite velocity. The notion of pair creation from vacuum generalizes. For instance, pairs of
spacetime sheets with vanishing total classical energy can be created from vacuum.

e) In TGD classical gauge fields and gravitational fields at a given spacetime sheet are extremely tightly
correlated since all these fields are expressible in terms of CP2 coordinates and their gradients. Therefore the
generation of magnetic and electric fields could induce perturbations of the classical gravitational fields having
amplitudes gigantic as compared to those possible in General Relativity. In this kind of situation imbeddability
requirement could force the system to feed part of its gravitational flux to some other spacetime sheets.

It has gradually become clear that there is extensive literature about anomalies possibly having TGD based
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explanation.
a) Chiral selection in biosystems is well established effect having explanation in terms of the classical Z0

field (see the chapter ”TGD and condensed matter”).
b) Solar neutrino deficit can be understood as caused by the Z0 magnetic fields of Earth and Sun causing a

dispersion of the neutrino flux from the solar core. The acceleration anomaly associated with the space crafts
in outer space found by scientists in NASA has explanation in terms of the classical Z0 force created by a
neutrino cloud surrounding Sun (see the chapter ”TGD and astrophysics”). Tritium beta decay anomaly has
an explanation in terms of classical Z0 fields and of TGD based model of condensed matter. New neutrino
astrophysics is needed to explain the variation of the anomaly with a period of one year: the orbit of Earth is
predicted to be surrounded by neutrino belt (see the chapter ”TGD and nuclear physics”).

In this chapter it will be found that TGD makes it possible to understand also many other anomalies.
a) There are several TGD based mechanisms which could contribute to the gravity modification effects

observed by Podkletnov [Podkletnov] and Schnurer [Schnurer]. The simplest mechanism is that that super-
conducting disk channels part of Earth’s gravitational flux to some new spacetime sheet containing very weak
gravitational fields. The explanation of the acceleration anomalies of spacecrafts (see the chapter “TGD and
astrophysics”) relies on the assumptions that Sun is surrounded by neutrino cloud creating classical Z0 field
and that small objects like spacecrafts have relatively large Z0 charges.

b) Allais [Allais1, Allais2, Allais3, Allais4] observed that the oscillation plane of Foucault pendulum changes
during solar eclipse. NASA performed the same experiment during 1999 eclipse but the processing of the data
is still going on. The presence of moon could cause a partial channelling of the Z0 electric flux from “standard”
spacetime sheet to other sheets and thus give rise to the shadowing of the Z0 force created by the neutrino
cloud of Sun. The effect is predicted to be observed only in the shadow of Moon created by Sun. Allais has
observed also 24 and 25 hour periodicities in the oscillation of Foucault pendulum and the force created by
neutrino cloud suggests an obvious explanation of these anomalies.

c) There are also anomalously large differences related to the measured values of gravitational constant
using Cavendish type experiments or their variants. In the classical Cavendish experiment Z0 force is effectively
eliminated so that most of these discrepancies could be caused by the redistribution of the gravitational flux
between spacetime sheets. Some experiments making it possible to reveal the presence of the classical Z0 force
in the length scale range (5× 10−6, 10−3) meters are discussed.

d) There are anomalies related to the behaviour of rotating gyroscopes [Kozyrev1, Hayasaka and Takeuchi]
suggesting that rotating gyroscope can lose part of its weight. TGD based mechanism is following: gyroscope
channels part of its gravitational fluxes to some other spacetime sheets than the one where it resides and, in the
case that the receiving spacetime sheet contains only very weak gravitational fields, gyroscope effectively loses
part of its weight.

e) There are quite puzzling observations related to the behavioir of rotating stars [Lavrentiev et al , Nachalov and Sokolov].
These observations are in a dramatic conflict with the standard wisdom about finite propagation velocity of
signals and with the idea that classical fields propagate in future direction only. The possibility of spacetime
sheets with negative time orientation, and classical fields propagating from geometric future to geometric past
and the possibility that 3-surfaces of even astrophysical size can behave like particle like objects, could explain
these mysterious effects.

f) There are a claims about energy production with apparent efficiency larger than unity [DePalma, Tewari]
by machines which contain rotating magnets. TGD requires generation or existence of spacetime sheet carrying
charge opposite to the vacuum charge induced by the rotation. If this spacetime sheet has negative time
orientation, it has negative classical energy and the energy of the material spacetime sheet must increase by the
requirement of energy conservation.

g) Biefeld-Brown effect is one of the oldest poorly understood anomalous effects [Bean, Burridge, Rose].
What happens is that charged capacitor gains center of mass momentum in the direction orthogonal to the
plane of the capacitor plates. It seems that the change of the effective gravitational weight of the capacitor
based on redistribution of the gravitational fluxes cannot explain the entire effect. Rather, also the generation of
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a negative energy spacetime sheet with net momentum associated with classical gauge fields could be involved.
So called ”massless extremals” are optimal candidates for this purpose. This mechanism might be applied by
biosystems to generate coherent motions.

22.2 Podkletnov, Schnurer and TGD

There is some experimental evidence by Podkletnov [Podkletnov] for an unexpected interaction between gravi-
tational fields and a toroidal rotating disk consisting of ordinary and superconducting layers and levitating in
a vertical magnetic field created by AC currents. Schnurer has observed transient effective reduction of the
weight of the superconducting disk associated with superconducting to nonsuperconducting phase transition
[Schnurer]. It seems that the gravitational force in a cylindrical region above the super conductor is reduced
by about one percent. The effect seems to be enhanced by the rotation of the disk. The effect has no obvious
explanation in standard General Relativity. Modanese has suggested an explanation based on the interaction
of the Cooper pair Bose Einstein condensate with gravitational field leading to a generation of an effective local
cosmological term [Modanese].

TGD suggests several alternative explanations for the effect.
a) TGD predicts classical long range Z0 fields and Z0 magnetic fields are possible even when the material

remains Z0 neutral. The hypothesis is that the rotating disk creates a dipolar Z0 magnetic field. If the test
bodies are weak Z0 diamagnets, a small levitating force proportional to the gradient of the magnetic energy
density is created.

b) Apparently the rotating disk ”eats” one per cent of the gravitational flux of Earth. Gravitational flux is
however conserved at least in Newtonian approximation so that flux, if really reduced, should go somewhere.
There are two possibilities.

i) Part of the vertical flux is transformed to a radial flux.
ii) Part of Earth’s gravitational flux is somehow channelled to some other spacetime sheet, where gravitational

field is much weaker than Earth’s gravitational field.

These explanations need not be mutually exclusive. Podkletnov’s effect, if real, could make possible anti-
gravity machine based on the modification of the gravitational field or on the channeling of the gravitational
flux of the external gravitational field to some other spacetime sheet carrying weak gravitational fields. TGD
based explanation of Podkletnov’s effect is discussed with some comments on the possibility of gravitational
engineering.

22.2.1 Observations

The observations of Podkletnov et al [Podkletnov] are summarized nicely in [Modanese].

a) The effect is observed with double layered toroidal disks, which are high Tc superconductors. The lower
layer is in non-superconducting state whereas the upper layer is in superconducting state. Super conductivity
is essential for the effect. Two-layered structure is known to be essential prequisite for the effect: for single
superconducting disk the effect is not observed.

b) The disk is levitating in a vertical magnetic field created by AC currents with frequencies of order MHz.
The best shielding is achieved with frequencies of order MHz. The effect disappears shortly after the turning
off of the AC current but not instantaneously. Periodic time variation seems to be essential for the effect, which
seems to be largest when heating of the superconductor is largest.

c) The rotation of the disk seems to enhance the effect. Rotation velocities correspond to velocities of order
10 m/s on the boundaries of the disk.

d) The shielding of the gravitational field of Earth by about one per cent is observed. g is reduced in a
cylindrical region above the disk but not below it.
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What Schnurer [Schnurer] observed was a slight reduction (or order one per cent) of the weight of the test
mass above superconducting disk levitating in a static magnetic field. High temperature super conductor was
used also now but it did not possess two-layered structure. Superconducting disk was not rotating. The effect
was observed only during the superconducting to non-superconducting phase transition.

22.2.2 Conceptual background

Super conductivity, rotation, time varying magnetic fields, and two-layered structure of the superconducting
disk are important for the occurrence of the effect and this gives clues about conceptual building blocks for the
model explaining the effect.

Condensed matter as neutrino super conductor and classical Z0 fields

Each spacetime sheet is characterized by p-adic prime p ' 2k, k power of prime, telling what is the effective
p-adic topology obeyed by spacetime sheet. Neutrinos topologically condense on the spacetime sheet k = 169
and by stability requires that quarks feed their classical Z0 charges at this spacetime sheet. According to TGD
condensed matter is neutrino super conductor so that super conducting disk and test bodies should indeed
behave like Z0 diamagnets and this could give rise to levitation effect. The rotation of the superconductor
means rotation of nuclear Z0 charge and hence generation of nuclear Z0 current. Unless neutrinos also rotate
with the same velocity (very probably this does not occur), rotating nuclear Z0 charge generates classical Z0

magnetic field at k = 169 spacetime sheet. Thus Z0 Meissner effect and partial penetration of the Z0 magnetic
field to the superconductor might be important pieces of the puzzle.

TGD based model of high Tc superconductor

The superconducting disk is high Tc superconductor and this property might be essential for the understanding
of the effect. TGD leads to a model of high Tc super conductivity which relies in an essential manner to the
concept of the manysheeted spacetime (see the chapter ”Biosystems as superconductors” of [TGD]). TGD
based model of high Tc super conductivity relies the interaction between electrons and em charged wormhole
throats located near the boundaries of spacetime sheets. The spacetime sheet of Cooper pairs can be guessed
from the excitation energy 40 meV of the superconducting state to correspond to k = 132 = 169 and is the
spacetime sheet at which neutrinos reside and to which Z0 magnetic field generated by rotation can penetrate.
This corresponds to length scale of about 4× 10−6 meters. This length scale happens to be overall important
in TGD inspired theory of consciousness. Several macroscopic quantum phases reside at this spacetime sheet.
In particular, ”our” conscious experience seems to get dominant contribution from this spacetime sheet since
the epithelial sheets in sensory organs correspond to k = 169.

In TGD classical Z0 magnetic fields can be accompanied by ordinary magnetic fields since both are express-
ible in terms of four CP2 coordinates, the primary dynamical variables in classical TGD. Generation of Z0

magnetic fields could thus mean the generation of magnetic fields and would very probably mean destruction
of super conductivity: this if Z0 magnetic field is created at the spacetime sheet k = 169 at which Cooper
pairs of high Tc super conductors are. Of course, it might well be that Z0 magnetic fields as such could destroy
super conductivity. Also neutrino superconductivity could be destroyed and condensed matter would thus act
as diamagnetic substance.

A manner to avoid this is that Z0 magnetic field is generated at a larger spacetime sheet. This is achieved if
Z0 charged wormhole throats at the boundaries of the superconducting spacetime sheet k = 169 begin to rotate.
The rotation of Z0 wormhole throats generates Z0 magnetic fields of opposite sign at k = 169 spacetime sheet
and at larger spacetime sheet. The rotation velocity of Z0 wormholes must be such that the Z0 magnetic field
generated by the rotating nuclei is cancelled by the Z0 magnetic fields generated by the rotating Z0 charged
wormholes and superconductivity is saved. It is of course possible that part of Z0 magnetic field penetrates
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as defects of the neutrino super conductor. Since super conductor of type I is in question, defects are stripe
like regions. In TGD based model of biosystems as neutrino super conductor cell membranes correspond to the
defects of neutrino super conductor (see the chapter ”Biosystems as superconductors” of [cbook]).

Rotating magnetic fields are accompanied by vacuum charge densities

The third potential conceptual ingredient comes from the observation made already by Faraday [DePalma].
Faraday found that conducting disk attached rigidly to a rotating magnet carries a radial electric field whose
divergence gives rise to charge density which in TGD framework is most naturally interpreted as vacuum charge
density. Conservation of the electric charge requires the existence or generation of a spacetime sheet at which
vacuum charge of opposite sign is generated: these two spacetime sheets are glued together by wormhole contacts
feeding the electric gauge flux between the spacetime sheets.

The explanation for the loss of weight of rotating gyroscope [Kozyrev1, Hayasaka and Takeuchi] is based on
the assumption that part of the gravitational flux of rotating gyroscope goes to this new spacetime sheet and
thus leads to an effective lowering of the weight of the gyroscope. Also some fraction of Earth’s gravitational
(and perhaps also Z0) flux flows to this spacetime sheet. If this happens, the gravitational (Z0) flux of Earth
in the region above the rotating superconductor is reduced and test bodies effectively lose part of their weight.
Note that the new spacetime sheet is also in an essential role as far as the explanations of DePalma generator
and spacetime energy generator of Tewari are considered [DePalma, Tewari]. TGD allows the new spacetime
sheet to have negative time orientation and this in turn means negative energy density: this makes possible
machines with apparent efficiency of energy production higher than unity. The peculiar astrophysical anomalies
observed by Kozyrev and other Russian scientists [Kozyrev2] support the view that in astrophysical length
scales the new spacetime sheet has indeed negative time orientation.

Time varying magnetic fields could be accompanied by changes of the classical gravitational field

Classical gravitational and gauge fields, being expressible in terms of CP2 coordinates, are very closely related
in TGD framework. The presence of time varying magnetic fields leads by Faraday’s law of induction to the
generation of rotational electric fields accompanied by time modification of gravitational field since This effect
can thus be strong and could involve temporal channelling of the gravitational flux to a new spacetime sheet.
This effect could explain why magnetic fields generated by AC currents are necessary for Podkletnov’s effect
and why Schnurer’s effect occurs only during superconducting to nonsuperconducting phase transition involving
time varying magnetic fields.

22.2.3 Three mechanisms for Podkletnov’s effect

One can imagine three basic mechanisms giving rise to Podkletnov’s effect and all these mechanisms could be
involved.

Mechanism I: explanation in terms of Z0 diamagnetism

TGD predicts the existence of classical, long range Z0 fields [TGD, padTGD]. This suggests an explanation of
the gravity modification effect in terms of a dipolar Z0 magnetic field created by the rotating disk and a weak
Z0 diamagnetism of the test bodies. A weak magnetic levitation type force proportional to the gradient of the
magnetic energy contained in the volume of the test body would give rise to the effect. The needed Z0 current
would be due the fact that super conducting charge carriers do not corotate with the disk. Vector part of Z0

current is novanishing if the value of Weinberg angle satisfies sin2(θW ) 6= 1/4. Under these assumptions the
test bodies would experience besides the gravitational force also a weak ’levitating’ force above the disk. Below
the disk the force would increase the effective value of g.
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The mechanism explains why the rotation of the superconductor is needed to achieve Podkletnov’s effect.
The presence of magnetic field could enhance Z0 magnetism since spontaneous magnetization implies also spon-
taneous Z0 magnetization. It however seems that this mechanism is not totally consistent with the experimental
data.

a) The Z0 diamagnetic properties of matter should be rather universal in order to explain the independence
of the effect on the composition of the test body.

b) The effect should be opposite below the disk (gradient of volume integral of B2 over the volume of test
body is what matters). Weight reduction does not seem to occur in the region below the disk.

c) It is difficult to understand how AC current and magnetic field could be important for the effect except
making possible levitation. It however seems that periodically varying magnetic field could pump energy to the
system since effect is largest when the heating of superconducting disk is largest.

d) It is difficult to understand why double layered structure is needed: also single super conducting disk
with supra current should create the effect since Cooper pairs do not follow ordinary matter in rotation so that
a net Z0 current is created. One could also consider the possibility that it is only rotation which matters. This
suggests that Z0 diamagnetic effect is small.

To conclude, it seems that Z0 diamagnetism alone cannot explain Podkletnov’s effect althought it can
contribute to it.

Mechanism II: transformation of part of Earth’s gravitational elextric flux to radial flux

In the second mechanism a fraction of order one per cent of Earth’s gravitational flux is assumed to penetrate
to the lower disk via the same wormholes, which allow the penetration of the magnetic flux. Just like magnetic
flux, this flux is transformed to a radial flux (by Meissner effect) near the boundary between the two layers so
that an effective reduction of the gravitational flux in the vertical direction is achieved. If the gravitational (as
opposed to inertial!) mass of the magnetic monopole wormhole is assumed to be of order Planck mass, a correct
order of magnitude for the effect is predicted automatically from the order of magnitude of the penetrating
magnetic field. An anomalous gravitational force in the radial direction is predicted. The change of the order of
ordinary and superconducting layers of the disk should lead to a disapperence of the effect. A possible criticism
against this model is that classical gravitational field becomes rotational.

The many-sheeted spacetime concept is essential for the model. The disk corresponds to the ’smaller’
spacetime sheet and laboratory to the ’larger’ spacetime sheet. The sheets are connected by wormholes near
the boundaries of the smaller sheet. The wormholes feed gauge and gravitational fluxes created by the disk to
the larger spacetime sheet. Also the fluxes from the spacetime representing external world can penetrate the
spacetime sheet of the disk through wormholes.

a) Assume that a fraction of order percent of the Earth’s gravitational flux penetrates to the lower disk
(’smaller’ spacetime sheet) via the same wormholes, which make possible the penetration of the vertical AC
magnetic field to the lower half of the disk.

b) The magnetic flux could penetrate by two mechanisms. The rotation of the charged wormholes at the
boundaries of the disk gives rise to an electric current on the boundary of the smaller disk and this generates
magnetic field cancelling the field on the larger sheet and regenerates it on the smaller sheet. This mechanism
allows however the penetration of magnetic flux tangential to the surface and in present case it cannot be at
work. The penetration of the normal component of the magnetic field is possible on the lower boundary via the
wormholes, which behave like magnetic monopoles possessing opposite magnetic charges on the two spacetime
sheets. It seems that magnetic flux can penetrate only via magnetically charged wormholes. Suppose that this
indeed occurs and assume that these magnetic monopoles carry also a radial gravitational flux besides the radial
magnetic flux.

c) Meissner effect for the upper disk forces the magnetic flux to return back to some larger spacetime sheet.
This forces the field lines of the penetrated magnetic field to flow out below the super conducting disk and flow
back to some larger spacetime sheet via the magnetic monopole wormholes having opposite charge as compared
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to those on the lower boundary of the disk. By the assumption made, the monopoles feeding the magnetic flux
back as radial magnetic flux are accompanied by a gravitational flux, which is also radial in the region where
two layers join together. An attractive visualization for the field lines of the anomalous gravitational field is
given by the magnetic field lines around super conducting disk or by the velocity field of an incompressible
liquid flow past a disk.

d) There are two possible options depending on whether the magnetic and gravitational flux returns to the
spacetime sheet were it came from or to some other spacetime sheet.

i) If the flux returns to the original spacetime sheet, a fraction of the incoming gravitational flux is trans-
formed to gravitational flux which is not vertical anymore and an effective weakening of g results. An objection
against this model is that gravitational field becomes rotational.

ii) An alternative option is that part of magnetic and hence also of gravitational flux goes to a spacetime sheet
different from the one where it came from. In this case Earth’s gravitational weak suffers genuine weakening. In
this case superconducting disk effectively serves as sink of gravitational field ”eating” fraction of the gravitational
flux of Earth. This option leads to a particular variant of mechanism III to be dealt below in more general form.

Magnetic flux is quantized in units of 1/2e and from the strength of the AC magnetic field one can estimate
the gravitational mass (as opposed to inertial mass which should be quite small) for the unit of magnetic flux:

mgr = dm
2edΦ ≡ pg

2eGB ,
p ∼ .01 .

Using the estimate B ∼ Tesla (largest magnetic fields allowed by the arrangement were of this order of
magnitude [Podkletnov]; it is not clear from the report which magnetic field values were actually used) one
finds that the gravitational mass of the magnetic monopole should be of the order of Planck mass. This means
that the natural order of magnitude estimate

mgr ∼ mPlanck

for the gravitational mass of the magnetic monopole wormhole leads to a correct prediction for the size of the
effect! The formula for the gravitational flux of the wormhole could perhaps be regarded as a generalization
of the formula Φ(B) = 1/2e for the magnetic flux obtained by replacing em coupling e by the gravitational
coupling

√
G.

Not all wormholes can have gravitational flux of order Planck mass since elementary particles, and in general
systems with inertial mass below Planck mass, could not feed their gravitational flux to a larger spacetime sheet
at all! The simplest guess is that

√
G is replaced by the p-adic length scale L(p) in case of wormholes having

no magnetic charge [TGD suggests a possibility of strong gravitation in short lengths scales characterized by
gravitational coupling strength Gs = L(p)2]. If one requires that Equivalence Principle is satisfied and that
wormholes have inertial mass of order 1/L(p) then an extremely small fraction P =

√
G/L(p) of gravitational

flux is created in the wormhole so that gravitational flux is not precisely conserved.

If Z0 force gives signicant contribution to the effective gravitational force, one can consider also the possibility
that part of the classical Z0 electric flux is transformed to radial flux. This requires rotational Z0 electric fields
and hence also time varying Z0 magnetic fields. The experimental situation involves time varying magnetic
fields and hence perhaps also time varying Z0 magnetic fields. The Z0 electric field generated by Earth should
however be extremely small if scaling law for Z0 charge holds true so that this mechanism does not look probable.

Mechanism III: channelling par of Earth’s gravitational flux to a new spacetime sheet

Super conducting disk could also feed the gravitational flux to some spacetime sheet where gravitational fields
are very weak. This means genuine reduction of Earth’s gravitational flux at the spacetime sheet where su-
perconductor resides. In this model gravitational field can remain irrotational and it does not matter in which
direction gravitational flux leaves the spacetime sheet of the superconductor. Similar mechanism could be at
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work in case of Z0 electric flux of Earth but seems unprobable due to the extreme weakness of the estimated
strength of this field.

More precisely, the defect regions describing the penetrated (Z0) magnetic field rotate. The rotation of a
3-surface carrying (Z0) magnetic field automatically gives rise to (Z0) electric field. This field has nonvanishing
divergence and this gives rise to a constant vacuum charge density. By charge conservation this charge must
be compensated. This requires the presence of another spacetime sheet at which the flux is fed and carrying
vacuum charge of opposite sign. This sheet could exist or could be generated when disk begins to rotate. It
is very attractive to assume that it is this spacetime sheet at which also part of the gravitational flux is fed.
One can quite well consider the possibility that Z0 magnetic field gives rise to negligible effect. This model
explains why magnetic field and rotation are needed and there is a connection with other anomalies related
to the rotating bodies. It is not necessary to assume that magnetic flux and gravitational flux flow via same
wormhole throats as one must do in mechanism II.

22.2.4 Comparison of the mechanisms

It is useful to compare how mechanisms I, II and III can explain various aspects of Podkletnov’s and Schnurer’s
experiments.

Why the rotation is needed?

An important part of puzzle is the role of the rotation of the disk.
a) In mechanisms I and III rotation is necessary element of the model.
b) For mechanism II rotation is not absolutely necessary. Rotation could however enhance the effect. The Z0

magnetic dipole field generated by the rotation as defects of the superconductor is very much analogous to the
external magnetic field and could penetrate to the non-superconducting layer of the disk. It is natural to assume
that also Z0 magnetic wormholes carry, not only the quantized magnetic charge, but also quantized gravitational
flux. Therefore precisely the same mechanism as in case of the ordinary magnetic field, leads to a contribution
to the gravity modification effect. There is very probably symmetry breaking effect involved since Z0 force is
parity breaking. The explanation of the weight loss occurring for gyroscopes [Hayasaka and Takeuchi, Kozyrev1]
suggests that Z0 magnetic field penetrates to neutrino superconductor only for the right handed rotation. The
importance of the classical Z0 field can be tested by varying the direction of rotation of the disk.

Why oscillating magnetic field is needed?

An additional mysterious feature of Podkletnov’s effect is the necessity of a high frequency magnetic field:
previous arguments do not differentiate between time varying and static magnetic fields. There are several
potential explanations.

a) Modanese has suggested [Modanese] that the function of this magnetic field could be pumping of energy
to the system besides taking care of levitation. Levitating force is roughly the gradient of the magnetic energy
in the volume of the levitating object in the fictitious situation that magnetic field would not penetrate the
object. Podkletnov’s effect is indeed most pronounced when the heating of the superconducting disk is largest.
From TGD viewpoint this explanation does not look attractive.

b) One possibility is that that time varying magnetic field enhances the effect by generating rotational
electric fields whose field lines rotate around symmetry axis. These electric fields give rise to ohmic currents,
which in turn tend to generate magnetic field which tends to reduce the normal component of the magnetic
field. Therefore the overall effect would be the change of magnetic flux more horizontal, when it comes out from
the superconducting disk. This in turn would make the gravity modification effect stronger. This explanation
might work for gravitational variant mechanism II but not for gravitational variant of mechanism III.

c) Time varying magnetic field generates rotational electric field, which in TGD framework is accompanied
by a modification of classical gravitational field possibly involving the flow of the gravitational flux to new
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spacetime sheet (this could naturally follow from imbeddability requirement). For mechanism III this is the
only explanation for why the time varying magnetic field is needed.

How to explain the effect observed by Schnurer?

In Schnurer’s experiment [Schnurer] disk does not rotate and time-varying magnetic field are not present and
one should understand why superconducting to non-superconducting phase transition can generate temporal
change of gravitational field.

a) A possible explanation is in terms of a phase transition propagating through the disk from bottom to
top. This kind of situation effectively gives rise to two-layered structure so that the same model applies as in
case of Podkletnov’s experiment assuming that gravitational flux returns to the same spacetime sheet where
it came from. This explanation works in case of mechanism II but not for mechanism III. A modification of
Schnurer’s experiment testing mechanism II is obtained by establishing temperature gradient over the disk in
the vertical direction. In this manner the effective two-layered structure would become permanent and situation
would resemble that in the experiment of Podkletnov and effect should become permanent. The change of the
direction of the temperature gradient would cancel the effect.

b) In case of mechanism III one must find some other explanation for Schnurer’s effect. The presence of
time varying magnetic fields leads by Faraday’s law of induction to the generation of rotational electric fields
accompanied by a temporal modification of the classical gravitational field since classical gravitational and
electric fields, being expressible in terms of CP2 coordinates, are very closely related in TGD framework. This
effect can thus be strong and could involve temporal channelling of the gravitational flux to a new spacetime
sheet. In particular, phase transition, involving criticalty long range correlations, could enhance this effect
dramatically. In principle also the increase of the effective weight of the test particle is possible. Temperature
gradient should not lead to permanent effect now.

To sum up, the comparison suggests that the mechanism III is the most promising one as far the explanation
of the effects of Podkletnov and Schnurer is considered. One cannot however exclude the possibility that all
these three mechanisms are involved.

22.2.5 Tests

The correct models for the effect should pass several tests.
a) Podkletnov’s effect is known to be present only when AC current is present. Turning off the current

leads to the disappearence of the magnetic flux and of the magnetic monopole density on the boundaries of
the lower disk. The annihilation of the monopoles on the boundaries of the disk must take some time and this
explains why the effect does not disappear instantaneously when AC field is turned off. These characteristics
are consistent with the mechanisms II and III.

b) Double-layered structure is essential for mechanisms II and III. For single super conducting disk nothing
happens. This is just what has been observed. Also Schnurer’s result can be understood if double layered
structure is generated in phase transition. High Tc super conductivity is essential for mechanisms II and III
but not for mechanism I. A very simple Yes-No test is possible. Change the order of the superconducting and
ordinary layers: the effect should disappear both if mechanism II or III dominates! Mechanism I predicts no
effect.

c) For mechanisms II and III no effect should be observed below the disk and the effect should be observed
in approximately cylidrical region in accordance with the experimental data. For mechanism I the effect should
be observed both above and below the disk and should have opposite sign in these two regions.

d) Schnurer’s result suggests that rotation and periodically varying magnetic fields are not necessary for
the appearence of effect. This suggests strongly that time varying magnetic fields involved also with Scnurer’s
experiment are crucial. One could test the importance of Z0 magnetic fields by finding whether the direction
of rotation has any effect: since classical Z0 force breaks parity symmetry, this would test the importance of
the classical Z0 fields for the effect.
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e) Gravitational variant of mechanism II predicts rotational gravitational field implying that modified grav-
itational field has radial component. Z0 electric variant predicts rotational Z0 electric field and radial force.
Mechanism III allows irrotational gravitational field but superconductor effectively acts as a sink eating part of
Earth’s gravitational flux. Mechanism III is consistent with the radial force. Evidence for this kind of horizontal
force has been occasionally observed [Modanese]!

22.2.6 Gravitational engineering?

If any of the proposed explanations or some hybrid of them is correct, one can imagine the birth of new branch
of technology, which might be called gravitational engineering. Perhaps one could some day manipulate gravi-
tational fields as easily as electromagnetic fields are manipulated today. The following examples of gravitational
engineering come first in mind. The reader can invent new ones.

a) The arrangment could transform vertical gravitational flux to a horizontal one or even channel it to a
spacetime sheet different from the original one. The recent super conductor technology poses limits for this. A
critical field of about 100 Tesla would be required to eliminate the vertical component of Earth’s gravitational
field totally, using single super conductor disk if the estimates used are correct. [One Tesla is the order of
magnitude for the critical fields Podkletnov’s experiment.] Increasing the rotation velocity should also make
the effect stronger.

b) Of course, one could have about 100 super conducting disks in series! In this manner one could perhaps
elininate Earth’s gravitational field in vertical direction or build a gravitational lift without absolutely any
material parts! The possibility to get rid of the gravitational force in the length scale of even few meters would
have obvious consequences for technology.

c) Suppose you are a spacetraveller and want to land on a planet with a very strong gravitational field.
Suppose that you can overcome the problems related to the temperature. The remaining big problem is that
gravitational force crashes you into pieces unless you are in free fall (and tidal forces are sufficiently weak). The
super conductor arrangement could in principle transform the planet’s gravitational field locally to the Earthly
strength.

d) One can imagine also a new form of a spaceship technology. A propellor based on the transformation of
the gravitational field in the direction of motion to a transversal field or even feeding part of the gravitational
flux to some other spacetime sheet containing only weak gravitational fields could be considered.

22.3 Allais effect

In 1954 Allais performed experiments in which he studied the behaviour of Foucault pendulum by releasing
the pendulum every 14 minutes and determining the normal of the plane of oscillation [Allais1, Allais2, Allais3,
Allais4]. Earth’s rotation causes (apparent) rotation of this plane with velocity of .19 degrees per minute. The
experiment happened to overlap 1954 solar eclipse. During the eclipse the pendulum took an unexpected turn,
changing the angle θ defining the plane of oscillation by θ about 13.5 degrees. Allais repeated the experiments
in 1959 and found similar result. The anistropy of g implied by the result is about ∆g/g ' 3 × 10−6, which
looks very small as compared to the large value of θ. The explanation of apparent discrepancy is that Foucault
pendulum amplifies very effectively small anisotropies for g for small values of oscillation amplitude and is
therefore ideal for detecting these anomalies. During the last total eclipse August 11 1999 NASA repeated the
experiment but the processing of the data is still going on. Allais observed also anomalies with periods of 24
and 25 hours in the behaviour of oscillating Foucault pendulum.

22.3.1 Screening of solar Z0 electric force as explanation of Allais effect?

In TGD framework one can imagine a possible explanation for the effect claimed by Allais in terms of classical Z0

force and partial channelling of Z0 electric gauge flux from “standard” spacetime sheet to some other spacetime
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sheets.
a) Classical Z0 force has been already used to explain the acceleration anomaly of spacecrafts in the outer

space. The explanation is based on the assumption that small objects can have rather large Z0 charges so that
the classical Z0 force between the spacecraft and the neutrino cloud surrounding Sun is a considerable fraction
of gravitational force. TGD based model of condensed matter gives correct order of magnitude estimate for the
Z0 charge of the spacecraft. Model is consistent with the TGD based explanation for the beta decay anomaly
of tritium (see the chapters “TGD and nuclear physics” and “TGD and astrophysics”). If the scaling law for
the Z0 charges holds true, the Z0 charges of astrophysical objects are extremely small and have no observable
effects.

b) Also Foucault pendulum should have Z0 charge. The modification of the Z0 interaction of Foucault
pendulum with the neutrino cloud surrounding Sun caused by the location of Moon between Sun and Earth
could perhaps explain Allais effect. What would happen that the direction of the effective gravitational force
on the surface of Earth changes due to Z0 force of neutrino cloud so that also the direction of the plane of
oscillation is changed. Since the effect becomes visible only during eclipse, nonlinear screening effect must be
involved.

c) The oscillation frequency of the pendulum and oscillation plane should however exhibit day-night variation
since the relative directions of Z0 field of neutrino cloud and Earth’s gravitational field are opposite at opposite
sides of Earth. In fact, Allais has detected periodic variations with period of 24 and 25 hours in the behaviour
of the Foucault pendulum [Allais3, Allais4]. Note that Earth cannot be Z0 conductor since this would imply
that the total Z0 field would be always orthogonal to the surface of Earth near the surface of Earth so that no
change of the oscillation plane would occur.

The explanation of Podkletnov’s effect and of other anomalies related to spinning objects suggests that
manysheeted spacetime concept is crucial for the understanding of the effect. If Moon causes the channeling of
part of the Z0 flux of the neutrino cloud of Sun from the “standard” spacetime sheet to some other spacetime
sheets, then the Z0 force created by the solar neutrino cloud is screened by Moon and the direction and
magnitude of the effective g at the surface of Earth changes. In the original model of Podkletnov effect only the
channeling of the gravitational flux from the “standard” spacetime sheet to some other spacetime sheets was
considered.

22.3.2 Quantitative picture

Consider now a more quantitative formulation of the model.
a) The force experienced by the pendulum is

F =
[
mg + fZ

]
⊥ ,

fZ = fZ(cloud) . (22.1)

where fZ refers to the net Z0 force caused by the neutrino cloud. The subscript ’⊥’ refers to the projection to
the plane orthogonal to the direction of the pendulum.

b) If the screening caused by Moon is caused by the channeling of Z0 flux to other spacetime sheets, Moon
effectively creates a shadow, whose size at the surface of Earth is essentially the shadow of Moon to Earth
created by light from Sun. This means that effect is seen only during solar eclipse. The screening caused by
Moon does not affect the direction of fZ(cloud), which is fixed completely the geometry of the situation. The
screening (or possible antiscreening!) effect can be parametrized using coefficient ε characterizing the reduction
of the size of fZ(cloud):

fZ(cloud)→ (1− ε)fZ(cloud) .
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c) Let t denote the unit vector in the direction of the vector connecting the point of suspension for the
pendulum and the point at which pendulum is released. Let n denote the direction of F . The normal for the
plane of oscillation is given in the direction of e = n × t. When Moon is on the line of sight connecting Sun
and Moon, the nonlinear modification of fZ is largest. The change of the normal of the oscillation plane can
be found from the change of the vector e:

e → e1 = e+ ∆e ,

∆e = ∆n× t . (22.2)

∆n can be calculated from a detailed model for the screening of the Z0 field of the neutrino cloud caused by
the presence of the Moon. The value of the angle θ is given by

sin(θ) =
|e1 × e|
|e1||e| . (22.3)

The upper bound for sin(θ) is

|sin(θ)| ≤ |∆g × t|
|g||t| . (22.4)

From this upper bound it is clear that if the release angle for pendulum is small so that the cross product g||t
is small, gravitational anisotropy is amplified dramatically and Foucault pendulum is thus ideal method for
detecting gravitational anomalies.

22.3.3 Consistency of the model with acceleration anomalies of spacecrafts

It is important to check the consitency of the model with the TGD based explanation for the acceleration
anomaly of spacecrafts described in the chapter ”TGD and astrophysics”.

a) The fractional acceleration anomaly for spacecrafts at the distance of Jupiter is

fZ(cloud)
fG(Sun)

(Jupiter) = x
∆a
a

(Jupiter) ∼ 1.3× 10−4x .

The total Z0 charge per mass depends on the size of the object and thus one must introduce parameter x
which equals to x = 1 for spacecrafts. In TGD based model of condensed matter (see the chapter ”TGD and
condensed matter physics”) the ratio of Z0 charge to mass goes like L−3, where L is the size of the object so
that x behaves as x ∝ 1/L3. Thus x is larger than one for objects smaller than spacecrafts.

b) The model for the acceleration anomaly of spacecrafts predicts that the radial Z0 acceleration ∆a caused
by the neutrino cloud is constant. From the value of the acceleration anomaly at the distance of Jupiter one
can interpolate the magnitude of acceleration anomaly of spacecraft at the distance of Earth to be

fZ(cloud)
fG(Sun)

(Earth) = x
∆a
a

(RE) = x
∆a
a

(Jupiter)(
RJ

RE
)2 ' x× 25× 1.3× 10−6 .

This formula applies also in the case of pendulum for which the parameter x should be larger than one.
c) According to the experiments of Allais [Allais3, Allais4] the following order of magnitude estimate holds

true:

εfZ(cloud)
mg

' 3× 10−5 . (22.5)



How to test the presence of the Z0 force in micrometer-millimeter length scale range? 807

The gravitational field of Earth is effectively increased. Z0 force between neutrino cloud and pendulum is
attractive on basis of the acceleration anomaly for spacecrafts. Since the change of the effective gravitational
force of Earth is −εfZ(Sun), effective g is indeed predicted to increase if ε is positive as it is for screening.

d) The ratio of the Z0 force and gravitational force is given by

fZ (cloud)
mg

= fZ(cloud)
fG(Sun)

× fG(Sun)
mg

= x∆a
a

(Jupiter)( RJ

RE
)2 × MSun

ME
( rE

RE
)2

' x× 3× 10−6 .

(22.6)

Combining this with equation 22.5, one obtains the estimate

εx ∼ 1 .

Complete screening occurs for ε = 1: this values of x is however not consistent with the value of x which must
be larger than one.The values of parameters ε and x can be fixed by using the effective valued of δg/g explaining
the anomalous behaviour of Foucault period with period of 24 hours observed by Allais [Allais3, Allais4]. The
dependence of the size of the effect on the size of pendulum makes it possible to test the model.

22.4 How to test the presence of the Z0 force in micrometer-millimeter
length scale range?

TGD predicts that, due to imcomplete screening by neutrinos, classical Z0 force should become strong in the
length scale range (5 × 10−6, 10−3) meters. This should give rise to anomalously small value of effective G if
determined from the interaction between small test particles. Even the sign of effective G for sufficiently small
test masses should change. Also the Z0 ionization caused by the transfer of neutral atoms or neutrinos from
the spacetime sheets of test masses to other spacetime sheets can change the effective value of G determined in
this manner. Z0 ionization could be caused by several mechanism.

i) The presence of classical Z0 fields could cause transfer of neutrinos or electromagnetically neutral atoms
to some other spacetime sheets. The small mass of neutrinos (of order .1 eV) should make it easy to transfer
neutrinos between spacetime sheets.

ii) The transfer of neutral atoms (neutrinos) could be also induced thermally, by radition or by the presence
of time varying classical electromagnetic fields (possibly accompanied by classical Z0 fields).

In general, the values of G determined using Cavendish experiment have unexpectedly large range of varia-
tion although the accuracies of individual experiments are rather high. Variations of .01−1 per cent are present
[Cavendish]. There is also Cavendish experiment performed by Kruse [Kruse and Tran] determining gravita-
tional constant using small rigidly connected metal spheres forming torsion pendulum. The measured value of
the gravitational constant was found to be 89 per cent of the standard value! Since Z0 force between small
masses is effectively eliminated in classical Cavendish experiment, Z0 force cannot explain these anomalies.
TGD based explanation for discrepancies must be based on the redistribution of the gravitational flux of the
big masses leading to effective change of the gravitational mass.

Wuppertal group [Cavendish] has determined gravitational constant by measuring the distance between two
gravitational penduli. This experiment is sensitive to classical Z0 force between the small test masses and two
variants of this experiment able to test the presence of the classical Z0 force are discussed.

One can also consider much simpler experiment determining directly the effective gravitational force between
two gravitational penduli. In the first stage of the experiment the distance from a fixed reference point to the
gravitational pendulum is measured. Then second identical gravitational pendulum is introduced on the line
connecting the reference point and the first pendulum and the distance is measured again. The difference of
these distances allows to deduce the value of the effective gravitational constant.
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22.4.1 p-Adic length scale hypothesis

p-Adic length scale hypothesis states that p-adic primes which correspond to with p ' 2k, k power of prime are
physically preferred ones. The table below gives the list of p-adic length scales relevant for condensed matter
physics. Note that the length scales are determined only up to some numerical constant. The fixing of L(151) to
be the thickness of cell membrane about 10−8 meters is promising physically sensical manner to fix the overall
scale factor uniquely.

k 127 131 137 139 149

Lp/10−10m .020 .082 .65 1.3 42.0

k 151 157 163 167 169
Lp/10−7m .083 .67 5.3 21 42

k 173 179 181 191 193
Lp/10−3m .0017 .14 .28 8.9 17.8

Table 1. p-Adic length scales Lp = 2k−127L(127), p ' 2k, L(127) ≡ π
√

5+Y
me

, Y = .0317, k power of prime,
possibly relevant to condensed matter physics.

22.4.2 Scaling law for Z0 charges

TGD based model of condensed matter relies on the requirement of stability of condensed matter against
explosion caused by classical Z0 force and on the requirement that parity breaking effects in hadronic, nuclear
and atomic length scales are small and essentially given by standard model. The existing information about
neutrino mass squared differences fixes the p-adic prime characterizing neutrinos to be p ' 2k, k = 132 = 169.
L(169) can be estimated to be L(169) = 29L(151) ' 5× 10−6 meters assuming that L(151) corresponds to cell
membrane thickness of about 10−8 meters. Neutrino screening of Z0 force requires that quarks feed their Z0

charges to the spacetime sheet k = 169, where it is screened by neutrinos. At spacetime sheets with size smaller
than L(169) there are no nuclear Z0 charges in normal state of matter. Hence there are good hopes for avoiding
large parity breaking effects in hadronic, nuclear and atomic length scales.

Scaling hypothesis provides a quantitative model for Z0 screening by neutrinos and follows naturally from
p-adic fractality hypothesis and from the requirement that condensed matter is stable against explosion caused
by the classical Z0 force. Scaling hypothesis states that the net Z0 charge to nuclear Z0 charge ratio denoted
by 1/

√
εZ(p) scales as 1/L3

p, where Lp is the p-adic length scale associated with the massive object and related
to the size of the massive object by some numerical coefficient not too far from one.

The ratio of the net Z0 charge per mass varies in discontinuous manner being same for particles whose
sizes vary between two subsequent p-adic length scales allowed by p-adic length scale hypothesis. The minimal
reduction of the Z0 force to gravitational force ratio between two identical small masses is scaling by a factor
1/26 = 1/64 corresponding to k→ k+2 since the Z0 force behaves as 1/L6

p. This discontinuous behaviour looks
rather odd. One must therefore consider also the possibility of a continuous version of the scaling hypothesis
stating that the Z0 charge to mass ratio scales as 1/L6, where L is the size of the particle rather than 1/L6

p. In
other words: the Z0 charge of particle with a given composition does not depend on its size.

Scaling law makes sense above p-adic length scale L(169). The estimate for the value of the screening of the
Z0 charge at length scale L(169) is given by

qZ

qZ(nuclear)
≡ 1√

εZ(169)
= ε× 10−10 .

The value range for the parameter ε should not be too far from unity (see the chapter “TGD and condensed
matter” of [padTGD]). The models for the acceleration anomaly of spacecrafts, for the tritium beta decay
anomaly and for Allais effect favour the value of ε in the range (1, 10) (see the chapters “TGD and nuclear
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physics’, “TGD and astrophysics” and “Anomalies related with spinning objects and high electric fields” of
[padTGD]). Note however that ε could be material dependent constant.

The ratio Z0 force and gravitational forces between two identical test masses with size larger than L(169)
behaves as

FZ

FG
∝ 1
εZ
∝ (

L(169
Lp

)6 ,

where Lp is the p-adic length scale Lp characterizing the test masses.

22.4.3 Modification of the effective gravitational constant

The scaling law for Z0 charge implies definite prediction for the effective gravitational force between two
sufficiently small objects. Z0 repulsion leads to the reduction of the effective gravitational force between small
test masses. The value of the effective gravitational constant for the interaction between small test particles is

Geff = (1− FZ

FG
)G . (22.7)

where FZ and FG denote Z0 and gravitational forces between test masses. The explicit formula for FZ/FG is

FZ

FG
= ε2αZQ

2
Z(n)10−20 1

Gm2
p

(A− Z)2

A2
(
L(169
Lp

)6 ,

αZQ
2
Z(n) =

αemQZ(n)2

sin(θW )cos(θW )
,

QZ(n) =
1
4
,

sin2(θW ) ' 0.23 . (22.8)

Gm2
p ' 10−38 is the ratio of proton mass squared to Planck mass squared (units h̄ = 1, c = 1 are used). αZ

is Z0 coupling constant strength, α ' 1/137 is fine structure constant and θW denotes Weinberg angle, mp is
proton mass and A and Z denote mass numbers and charges of atom in question (it is assumed that test masses
consist of single element).

This gives an estimate for the length scale Lp(cr) at which Z0-and gravitational forces have same strength.

Lp(cr) =
[
αZQ

2
Z(n)

A2

(A− Z)2
ε2

10−20

Gm2
p

]1/6

L(169) . (22.9)

Numerical estimate gives

Lp(cr) ' .35× (
A

(A− Z)
)1/3ε1/3 mm . (22.10)

For ε = 1 the length scale in question is of order .4 millimeters. The critical length scale is not very sensitive to
A, Z and ε. ε should vary in rather restricted range (1, 10) and the upper bound for Lp(cr) is roughly .7 mm.

By p-adic length scale hypothesis the nearest physically favoured p-adic length scales correspond to k = 181
and k = 191 with L(181) ' .32 mm and L(191) ' 10 mm. By p-adic length scale hypothesis there is large
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gap of p-adic length scales between k = 181 and k = 191. This means that effective gravitational constant
is constant in this size range for test bodies and corresponds to L(181). Above Lp ≥ L(191) the deviation of
the gravitational constant from its standard value is predicted to be very small, of order 10−7 and below the
accuracy of experimental determinations. Below L(191) ∼ 1 mm dramatic the sign of effective G should change
if p-adic length scale hypothesis holds true.

22.4.4 How to directly test the presence of classical Z0 force?

Standard Cavendish experiment [Cavendish] is based on the measurement of the torsion angle of a torsion
pendulum. Small test masses m are connected by a bar and this structure hinges from the middle point of the
bar by a thread. The introduction of the large masses located symmetrically with respect to the origin causes
a torque and the value of the gravitational constant can be deduced from the value of the torsion angle. This
experiment does not reveal the classical Z0 force since small masses are connected by bar fixing their mutual
distance and thus effectively eliminating classical Z0 force.

To reveal the presence of the classical Z0 force, one should use free gravitational penduli and measure
precisely the distance between them in equilibrium position with and without external masses to see whether
the classical Z0 interaction between the small test masses is present. Wuppertal group [Cavendish] has applied
this method to determine the value of gravitational constant. Thus it seems that the technology making possible
to test TGD predictions might already exist.

One can consider two variants of the Wuppertal experiment [Cavendish].
a) Large masses are located symmetrically on the opposite sides of the plane of penduli on the line bisecting

the line connecting the penduli. Therefore the net gravitational force caused by them is parallel to the axis
connecting the small masses and tends to bring the small masses closer to each other.

b) Large masses are located on the line connecting small masses and the gravitational force tends to pull
small masses apart from each other.

One can however consider much simpler experiment. In the initial situation there is only single pendulum
and the distance from a fixed reference point to pendulum is measured. Then second identical pendulum is
introduced on the axis connecting reference point and the first pendulum and the distance to the first pendulum
is measured again. From the change of the distance the value of the effective gravitational constant is deduced.
The sign of the distance increment tells also whether the force between the penduli is attractive or repulsive.
A practical manner to perform the experiment is perhaps following.

a) Constraint the second pendulum to the configuration θ = −π so that the pendulum points upwards where
its interaction with the first pendulum is much weaker than in equilibrium position.

b) Remove the constraint and allow the pendulum to go to the equilibrium position θ ' 0.

Direct measurement of the classical Z0 force

Let z-axis be in the direction of Earth’s gravitational field. Let the two gravitational penduli have length l
and mass m. Assume that the suspension points have transversal distance d. It is convenient to choose the
coordinates in such a manner that penduli are at x-axis and that the x-coordinates for the points of suspension
are x = −d/2 and x = d/2. In the first situation there is only one pendulum at x = d/2 and distance to it is
measured from some point of x-axis with coordinate X > d/2. The second pendulum is introduced at −d/2
and the change of the distance of the first pendulum to a fixed reference point is measured.

The penduli are affected only by Earth’s gravitational force and possibly also by classical Z0 force which
only renormalizes the effective gravitational coupling constant: G → XG. The potential energy is thus given
by
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V = −XGm2

r12
+mgl [cos(θ1) + cos(θ2)] ,

r12 = d+ l(sin(θ1) + sinθ2)) . (22.11)

θi denote the deviations of the penduli from the vertical direction defined by the direction of g. Equilibrium
position corresponds to symmetric configuration θ1 = θ2 and the requirement that potential is minimum de-
termines the values of θi. Since extremely small deviations from θi = 0 are in question, one can linearize with
respect to θi. The result is

θ01 =
XG1

1 + 4G1w
,

G1 =
g1
g

=
m

ME

R2
E

d2
,

w =
l

d
. (22.12)

If one can directly measure the distance of the first pendulum from a point of x-axis both in absence and
presence of the second pendulum, it is possible to deduce the value of θ1 from the relation

∆x = lθ01 ,

and from this to deduce the value of the parameter X. In excellent approximation θ1 is given by

θ1 ' Xg1/g = X
R2

E

d2

m

ME
.

Here RE ' 6.6 × 106 meters is the radius of Earth and ME ' 6 × 1024 kg is the mass of Earth. For d = .1
meters and m = 10−2 kg this gives θ1 ∼ 6× 10−9 radians. If one can make the length l of the pendulum large,
the value of ∆x could perhaps be made so large that it becomes detectable. For l = 1 m the deviation would
be 10−8 meters for X = 1. Note that the value of θ1 does not depend on the mass of the pendulum.

If classical Z0 force is present and obeys scaling law, the value of θ1 can change its sign and, behaving as
1/L6 as a function of the size L of the test mass, can increase dramatically for very small test mass sizes. Also
this could make the experiment feasible. The mere decrease of the distance would immediately tell that the net
force is repulsive. One must however consider the possibility that the p-adic prime characterizing the pendulum
is not determined by the size of the mass blob but by the size of the entire pendulum and could thus be much
larger. In this case no dramatic effects are to be expected.

Introduction of the large masses

The initial situation of the experiment corresponds to the presence of two gravitational penduli on x-axis at
points x = −d/2 and x = d/2. This situation was already treated. Larger masses M are introduced. There are
two manners to introduce them.

a) Cm coordinates of the large masses are on the plane determined by penduli. The coordinates for their
positions are either

(x, y, z) = (x1, 0, h) ,

(x, y, z) = (−x1, 0, h) . (22.13)
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b) Cm coordinates of the large masses are on y-axis and symmetrically related to the plane of the penduli

(x, y, z) = (0, h, 0) ,

(x, y, z) = (0,−h, 0) . (22.14)

The distance of the large mass from nearby small mass is r =
√
h2 + (x− d/2)2 and the difference for

x-coordinates of M and m is rx = x − d/2. The parameters l, d, rx and h characterize the geometry of the
arrangement. Convenient dimensionless parameters are following

u ≡ cos(ψ) = rx

r , v ≡ l
r , w = l

d ,

rx = x− d/2 , r =
√
h2 + (x− d/2)2 .

(22.15)

There are two parameters, G1 and G2 characterizing gravitational forces experienced by small mass m. G1

characterizes the acceleration caused by second small mass m and G2 characterizes the acceleration caused by
the nearest big mass M . These parameters are given by

G1 =
g1
g

=
m

ME

R2
E

d2
,

G2 =
g2
g

=
M

ME

R2
E

r2
,

r =
√
h2 + (x− d/2)2 . (22.16)

The deviations of the gravitational force between small test masses caused by the classical Z0 force could
affect the measured value of G only if the gravitational force between the small is sufficiently large. The
parameter which turns out to measure the importance of the gravitational force between small masses is given
by

p ≡ G1

G2u
,

u ≡ rx

r
≡ cos(ψ) . (22.17)

Here ψ is the direction angle of the position of large mass M . It is convenient to characterize the the effective
gravitational force between small test particles by the parameter

X =
Geff (m,m)

G
.

This reduction of gravitational force between small test masses causes change of the gravitational constant as
given by Wuppertal experiment. The change is not necessarily large. The ratio

Y =
Gmeas

G

between the measured and actual gravitational constants is a convenient experimental parameter to describe
the effect of Z0 force. The intention is to derive the formulas relating to each other the parameters X and Y .
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The two variants of the Wuppertal experiment

Consider now the situation when big masses are brought near the small masses in the two manners corresponding
to two versions of the Wuppertal experiment. The potential energy V of the previous case is replaced with
V + Vint, where Vint is ordinary gravitational potential energy to which Z0 force does not contribute if the size
of the test masses is large enough.

a) For the first variant of Wuppertal experiment one has

Vint = −GmM
r1a

− GmM

r2a
,

r1a =
√
h2 + (rx − lsin(θ1))2 ,

r1b =
√
h2 + (rx − lsin(θ2))2 ,

rx = x− d/2 . (22.18)

The interaction energy of small mass with the second large mass is neglected for simplicity.
b) For the second variant of Wuppertal experiment one has

Vint = −GmM
r1a

− GmM

r1b
− GmM

r2a
− GmM

r2b
,

r1a = r1b =
√
h2 + (rx − lsin(θ1))2 ,

r2a = r2b

√
h2 + (rx − lsin(θ2))2 , (22.19)

rx = −d/2 . (22.20)

The new equilibrium position corresponds to θ1 = θ2 with

θ11 = XG1−kG2u
1+4XG1w+kG2f

, f ≡ (1− 3u2)v ,

u ≡ cos(ψ) = rx

r , v ≡ l
r , w = l

d .

(22.21)

The parameter k specifies the Wuppertal experiment. k = 1 for arrangement a) in the approximation that force
between small mass and second large mass can be neglected. k = 2 for the arrangement b) since gravitational
force between small mass and large masses is doubled.

The change of the equilibrium position of pendulum when large masses are brought in, is characterized by
the difference ∆θ = θ11 − θ01 and given by

∆θ = θ11 − θ01

=
XG1 − kG2u

1 + 4XG1w + kG2f
− XG1

1 + 4G1w
. (22.22)

Note that version b) of the Wuppertal experiment is obtained from version a) by the replacements G2 → 2G2

and rx = x− d/2→ −d/2.
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How the measured value of G is affected by Z0 force in Wuppertal experiments?

Consider now how the value of G is effected by the presence of the classical Z0 force. If one does not take into
account the presence of the Z0 force, one obtains for ∆θ the expression with G replaced by Geff = Y G:

∆θ = θ11 − θ01

=
Y G1 − Y kG2u

1 + 4Y G1w + Y kG2f
− Y G1

1 + 4Y G1w
,

Y =
Gmeas

G
. (22.23)

One can solve Y in terms of X explicitely by equating the two expressions for ∆θ from the resulting second
order polynomial equation.

Y 2A2 + Y A1 + A0 = 0 ,

A2 = G1kG2

[
4(wu+ f) −∆θ(4w G1

kG2
+ f)

]
,

A1 = kG2

[
u+ ∆θ(4G1w

kG2
+ 4w + f)

]
,

A0 = ∆θ .

(22.24)

Because of the numerical instabilities (∆θ is difference of two very nearly identical quantities which are sums
over quantities with hugely different orders of magnitude) it is however better to solve Y iteratively. One can
write ∆Θ in the two forms

∆θ(Y ) ' −kG2u

[
Y

1 + Y (B1− kG2f)
+ Y 2 G1

(1 + Y B1)2
f

u

]
,

∆θ(X) ' −kG2u

[
1

1 +X(B1 − kG2f)
+

G1X

(1 +XB1)2
f

u

]
. (22.25)

∆θ(Y ) = ∆θ(X) gives equation for Y :

Y = A(B + C +D) ,

A = 1 + Y (B1− kG2f) , B = 1
1+X(B1−kG2f) , C = G1X

(1+XB1)2
f
u ,

D = −Y 2 G1
(1+Y B1)2

f
u , B1 = 4G1w .

(22.26)

One can solve this iteratively by substiting Y (n) to the righthand side to obtain Y (n+ 1).

Numerical experimentation show that Y is rather stable against variations of X. Reduction of X makes Y
larger than one in both cases. It seems that deviations of G from its standard value caused by classical Z0 force
are rather small.

a) For the variant a) of the Wuppertal experiment, the calculation using m = .005 kg, M = .10 kg, l = .3
meters, d = .001 meters, h = .5 meters and x = .1 meters gives only 4.2 percent increase of the measured G for
X = −103!

b) For the variant b) of Wuppertal experiment with same parameter valued (x = 0), one obtains 6.5 per
cent increase of the gravitational constant.
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22.5 Further evidence for classical Z0 fields

In TGD framework large gravitational anomalies are possible since all classical fields, including gravitational
field, are expressible in terms of four CP2 coordinates and their gradients. Therefore generation of classical Z0

field by spinning object can lead to a large modification of the classical gravitational field if the two fields are on
the same spacetime sheet. There is extensive literature about experimental and theoretical work related with
anomalous behaviour of spinning objects reviewed in the articles [Nachalov, Nachalov and Sokolov].

The analysis of the anomaly related to the behaviour of spinning gyroscopes lead sto the idea that spinning
object could channel part of its own gravitational flux or part of the gravitational flux of the external gravita-
tional field to some other spacetime sheet. These mechanisms make possible two different types of antigravity
machines. The gravity modification effect observed by Podkletnov [Podkletnov] and the reduction of the weight
of a spinning gyroscope observed by Hayashi and Takeuchi [Hayasaka and Takeuchi] provide experimental sup-
port for these mechanisms. In the following the discussion is restricted to gravitational force.

22.5.1 Some anomalies related to the behaviour of spinning systems

The discussion of the anomalies related to spinning bodies described in [Nachalov, Nachalov and Sokolov] turned
out to have extremely fruitful inpact to the challenge of anchoring the concept of the classical Z0 field to
experimental reality.

Anomalies in spin-spin interaction of spin polarized nuclei

As a result of various experimental and theoretical studies
[Baryshevsky and Korennaya, Pokazaniev and Skrotsky, Abragam, Goldman] spin-spin interaction of spin po-
larized nuclei with spin polarized nuclear targets and distant correlations of nuclear spin states were discoved and
investigated. These interactions were called “pseudo-magnetism” and the clear understanding of the underlying
mechanism was lacking. The identification of pseudomagnetism as a manifestation of classical Z0 magnetism
suggests itself.

There are well established effects [Krisch] related to the scattering of protons on protons, which are hard to
understand in standard physics picture. Hard inelastic large angle scattering rate for parallel spins is roughly
by a factor 4 larger than the rate for antiparallel spins. A possible explanation is based on classical magnetic
and Z0 magnetic fields, which are in good approximation dipole fields. Parallel spins give rise to magnetic
dipole moments and parallel/opposite magnetic moments attract/repel each other when on same line. The
interaction is due to the genuinely classical magnetic and Z0 magnetic fields associated with the spins (note
that genuinely classical gauge fields are not present in standard model!). This implies that large angle scatterings
in which quarks scatter form each other, are more probable for parallel configuration of spins than for antiparallel
configuration.

Anomalies in the motion of spinning gyroscopes

There are large number of reports about anomalous effects related to gyroscopes and gyroscopic systems.
Variations of the weight of the gyroscope depending on the angular velocity and direction of spinning are
reported [DePalma, Kozyrev1 , Hayasaka and Takeuchi]. According to [Nachalov and Sokolov] the effect is
achieved only when gyroscope is subjected to a nonstationary rotation: on the other hand the experiment
of [Hayasaka and Takeuchi] seems to be based on the spinning of gyroscope without nutation. In TGD context
nonstationarity means that Z0 magnetic field is not static anymore and induces Z0 electric field by Faraday’s
law.

Consider as an example the experiment of [Hayasaka and Takeuchi]. Rotating gyroscope with rotation
direction same or opposite to that of local gravitational field is studied. The reduction of the weight is reported
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to be a fraction of about 10−5 of the total weight and present for right handed rotation only. In TGD framework
one could try to explain the effect by starting from the generalization of the ideas explaining Podkletnov’s effect,
Faraday’s effect and claims of DePalma and Tewari. The crucial observations are following.

a) Left-right asymmetry means macroscopic breaking of parity. This parity breaking can be only due to the
parity breaking couplings of the classical Z0 field. The axial part of the Coulomb interaction energy with the
classical Z0 field depends on the direction of rotation and only for the right handed rotation it is energetically
favourable for this field to develop inside the rotating gyroscope. Classical Z0 electric field is required since it
is Z0 Coulomb interaction energy which breaks the symmetry.

b) The simplest assumption is that Z0 magnetic field generated on the larger spacetime sheet penetrates
partially the neutrino superconductor in form of stripe like regions characteristic for field penetration in type I
super conductor near criticality. In TGD inspired theory of consciousness cell membranes are associated with
these regions: the model for the interaction of neutrinos with condensed matter predicts the thickness of these
regions to be of the order of cell membrane thickness.

c) These stripe like regions rotate and inside these regions vacuum charge density is automatically is generated
just as in case of the rotating magnet in Faraday’s experiment. It must be emphasized that the mere rotation
of the 3-surface generates this vacuum charge and this kind of phenomenon is not possible in Maxwell’s theory.
Charge conservation forces generation of spacetime sheet containing vacuum charge density of opposite sign
unless this kind of spacetime sheet already exists. The model for DePalma energy generator and the explanation
for the the astronomical observations of Kozyrev suggest that this spacetime sheet has negative time orientation
and carries negative energy. This is however not essential for the explanation of the effect.

d) From the experimental situation (rotating gyroscope is in scale) it seems obvious that weight reduction
of the gyroscope must be real. Mere gravity modification cannot cause the effect since the loss of weight does
not occur for test body above the rotating gyroscope but gyroscope itself. The only possibility seems to be that
gyroscope feeds part of its gravitational flux to the spacetime sheet carrying opposite charge density and that
this flux does not return. This leads to a reduction of the gravitational mass of the gyroscope and explains
the effect. Actual gravitational mass is not reduced: what happens is that part of the gravitational mass feels
the gravitational field at negative energy spacetime sheet where gravitational fields are assumed to be weak.
Therefore basically gravity modification is still in question.

e) One can consider also the possibility that Z0 force contributes significantly to the effective gravitational
force. In this case the change of the effective Z0 charge of the gyroscope caused by the redistribution of
gyroscope’s Z0 flux between various spacetime sheets can contribute to or even explain the effect.

f) An interesting possibility is that analogous mechanism works also in case of Podkletnov’s experiment
[Podkletnov]. Gravitational flux going to the spacetime sheet of a superconducting disk via magnetic wormhole
contacts returns to the negative energy spacetime sheet so that part of Earth’s gravitational flux (rather than
disks gravitational flux) is channelled to a negative energy spacetime sheet and test bodies feel weaker gravita-
tional force above the super conductor. In a second version of the model the gravitational flux returns to the
original spacetime sheet and only its direction changes somewhat. If the channelling of the gravitatinal flux
between different spacetime sheets is indeed possible, antigravity machines based on this effect are possible and
should be based on the use of rotating superconductors.

The explanation of the effect led to discover the basic working principle of two kinds of antigravity machines.

a) Antigravity machine of first kind is able to channel part of its own gravitational flux to some other
spacetime sheet carrying weak gravitational field. This spacetime sheet either pre-exists or is generated by the
spinning of the 3-surface representing the machine. This is what seems to occur in case of a spinning gyroscope.

b) Antigravity machine of second kind is able to channel part of the gravitational flux of the external
gravitational field associated with the spacetime sheet at which the machine resides to some other spacetime
sheet carrying weak gravitational field. This is what seems to happen in Podkletnov’s experiment.
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Anomalies related to spinning astrophysical objects

Kozyrev [Kozyrev2] has conducted astronomical observations using a receiving system of a new type. These
observations have been replicated later by other groups [Lavrentiev et al , Akimov et al].

a) When a telescope was directed at a certain star, the detector positioned within the telescope registered
the incoming signal even if the main mirror of the telescope was shieded by metal screens. This indicated that
electromagnetic waves were accompanied by some waves not shielded by the metal screens.

b) When the telescope was directed to the true position, the signal became stronger. As if there had been
almost instantaneous propagation of signal with velocity billions times greater than the velocity of light!

c) When the telescope was directed to a position symmetrical with respect to visible position, again signal
was detected: the imaginative interpretation was that the signal came from future position of the star!

Leaving aside the objections of a typical sceptic and the question whether the effect is real or not, one can
ask whether the concepts of manysheeted spacetime concept and classical Z0 field could somehow give rise to
this kind of effect in strong conflict with conventional wisdom.

a) Propagating photons (extremely tiny 3-surface glued to macroscopic spacetime sheet) affect the spacetime
sheet and could generate propagating classical Z0 field causing the effect in the detector.

b) The strong signal from the true position could have explanation in terms of a coherent classical Z0

field of astronomical size. This kind of coherence is forced by the imbeddability requirement and was coined
as topological field quantization in the chapter “Macroscopic quantum phases and CP2 geometry”. One can
intuitively understand it as follows. In TGD elementary particle is replaced with 3-surface, which can have
arbitrarily large size and absolution minimization of Kähler action forces 3-surface to behave coherently like
single particle (in case that it does not so, it decomposes into disjoint components!). The results of Kozyrev
are not the only evidence for this kind of behaviour. Total eclipses of the Sun by the Moon reach maximum
eclipse about 40 seconds before Sun’s and Moon’s gravitational forces on Earth align [van Flandern]. If gravity
is a propagating force, this 3-body test implies that gravity propagates at least 20 times faster than light.
The result is consistent with the assumption that the acceleration of Earth is towards the true instanteous
direction of the Sun now, rather than being parallel to the direction of the arriving solar photons now. TGD
based explanation is that the changes of the classical gravitational field are not propagating effects but that the
classical gravitational field behaves like single coherent whole (it could of course contain also small propagating
part).

c) The signal in the symmetric position could indeed come from geometric future. Only classical gauge fields
can carry this kind of signal. One possibility is that classical fields generated by astronomical object propagate
in both future and past. A more attractive possibility is that classical Z0 field propagated along spacetime sheet
with negative time orientation: for negative time orientation the propagation is expected to occur backwards
in time.

It is rather encouraging that this picture is in accordance with the TGD based explanation for the poorly
understood observations of Faraday and for the the claim that the efficiency of DePalma generator [DePalma]
and space energy generator of Tewari [Tewari] could be apparently larger than one. Thus a general pattern
behind the anomalies seems to emerge.

a) The basic idea is that spacetime sheets with negative time orientation have negative sign of classical
energy: this follows solely from the assumption that spacetime is 4-surface.

b) The rotating 3-surface associated with the rotating conductor carries vacuum charge density and charge
conservation requires the presence spacetime sheet with opposite sign of charge density.

c) If the time orientation of this spacetime sheet is negative, it has negative classical energy and energy
conservation requires that material spacetime sheet has correspondingly larger energy, which in principle makes
possible energy production with apparent efficiency larger than one.

d) Stars are rapidly rotating objects carrying magnetic and Z0 magnetic fields and very much like scale up
versions of DePalma machine and this suggests that vacuum charge density and spacetime sheet with negative
time orientation are generated also in this case.
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22.5.2 The concept of torsion field

The common denominator of most anomalous effects is the presence of spinning objects. This naturally led to
the idea that the so called torsion field coupling to spin density could provide an explanation for the anomalous
effects. In order to avoid confusion it is useful to notice that the concept of torsion has several meanings.

a) The concept of torsion and its connection with spin was introduced already by E. Cartan. It is possible
to introduce torsion into Einstein’s theory of gravitation as a dynamical pseudo vector field defined as the
tensor dual for the antisymmetrized Christoffel symbols for nonmetric connection [Kibble, Sciama, Kopczynski,
Trautman, Hehl et al]. This however requires generaling Einstein’s theory of gravitation based on metric connec-
tion having vanishing torsion. It turns that spin-torsion interaction is practically a spin-spin contact interaction
and that torsion fields do not propagate in this theory. The coupling between torsion and spin is extremaly
weak: about 27 orders of magnitude weaker than the constant of gravitational interactions. Also a large number
of nonlinear torsion theories have appeared: for instance, the torsion theory of Shipov [Shipov] in which the
coupling constant of spin torsion interactions is of order 10−5 − 10−6. In TGD framework torsion in this sense
is not possible since TGD relies on metric geometry.

b) Topological torsion can be defined as a topological current defined by the inner product E ·B of electric and
magnetic fields (“instanton density”) proportional to the divergence of the axial vector density Tµ = εµαβγAαFβγ

[Kiehn]. The integral of this quantity over a closed 3-surface is topological invariant of em field. Topological
torsion is obviously not an independent dynamical degree of freedom. In TGD the vanishing of the invariant
implies that E and B are nonorthogonal in the interior of the integration volume and this in turn means that
classical Z0 field accompanies em field and also that parity breaking occurs due to the axial couplings of Z0

field to fermions. The reason for this is very simple: induced gauge field is Abelian only if the CP2 projection
of the spacetime surface is 2-dimensional. This in turn automatically implies that E and B are orthogonal for
all induced gauge fields so that instanton density vanishes. Thus torsion becomes a signature for the presence
of classical Z0 fields in TGD framework.

22.5.3 Torsion fields or classical Z0 fields?

Various experimental methods have been developed to detect torsion fields [Nachalov and Sokolov]. Even com-
munication methods claimed to be based on the effects of torsion fields on matter have been developed. There is
also evidence for nontrivial effects of torsion fields on living matter, admittedly some of them sound rather bizarre
and must be take with a big grain of salt. The experimental characteristics described in [Nachalov and Sokolov]
are consistent with the identification of the torsion fields with classical Z0 fields. Z0 classical fields are indeed
in key role in TGD inspired theory of consciousness: for instance, they are crucially involved with the quantum
model of thinking. Therefore one should be open minded in judging the reality of the claimed effects of torsion
on living matter.

a) Torsion fields are generated by classical spin. If material object spins in stationary manner, torsion field is
static. Same is true for the Z0 magnetic field. Also the description of [Nachalov and Sokolov] for the topology
of the torsion field generated by spinning object resembles dipole magnetic field and nontrivial gyroscopic
effects result when object spins in non-stationary manner. This is true also for Z0 fields: nonstationary rotation
generates by Faraday’s induction law rotational Z0 electric fields. In TGD large gravitational effects are possible
since induced metric and classical gauge fields can both expressed in terms of CP2 coordinates and the constraint
of being imbeddable to M4

+ × CP2 generates strong constraint forces.
b) According to [Nachalov and Sokolov], some materials are known to serve as shields against torsion fields.

In the similar manner Z0 diamagnets serve as shields against Z0 magnetic fields. The shielding is expected to
occur in the spacetime sheet labelled by the p-adic prime p ' 2k, k = 169, which according to TGD inspired
model of condensed matter, is neutrino super conductor of type I. Note that this spacetime sheet corresponds
to the spacetime sheet of epithelial sheets consisting of two cell layers and is fundamental in TGD based theory
of consciousness.
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c) Torsion fields are predicted to be generated by any spinning material structure [Nachalov and Sokolov].
For Z0 magnetic fields in condensed matter the same is expected to hold true. The reason is following. The
Z0 currents associated with neutrinos and nuclear neutrons, having large Z0 vector charges of opposite sign,
give dominating contribution to the classical Z0 field. Neutrinos couple to nuclei only via classical Z0 fields
and are not expected to co-rotate with neutrons so that the two Z0 currents do not cancel. There is also small
contribution from Z0 currents of protons and electrons.

d) Spin polarization creates torsion fields [Nachalov and Sokolov] and torsion fields affect spin structure
of matter. The same is true for Z0 magnetic fields since nucleons possess also Z0 magnetic moments. In
particular, ferromagnets are also Z0 magnets. This could explain the claimed “magnetization of water”
[Nachalov and Sokolov], that is the effect of ordinary magnet on biological activity of distilled water, which
is diamagnetic substance. What could occur is that Z0 magnetic field penetrates k = 169 sheet, which is
neutrino super conductor of type I, in form of stripe like magnetic defects. In TGD inspired consciousness it is
assumed that these defects serve as templates for cell membranes. One could even consider the possibility that
DNA code characterizes the detailed structure of the defects. As already noticed “torsion fields” are known to
have biological effects (for references see [Nachalov and Sokolov].

e) One should have a good explanation for why classical Z0 fields have not been observed until during last
decades. There is indeed a good reason for this. Classical Z0 fields are very weak on the spacetime sheets
with sizes smaller than cell size since Z0 charges are absent being fed on k = 169 space time sheet. In length
scales larger than cell size, Z0 neutrality of matter in turn implies that only Z0 magnetic fields and very weak
Z0 electric fields can appear. The recently reported anomaly related to the acceleration of spacecrafts in outer
space as well as tritium beta decay anomaly have explanations in terms of classical Z0 fields (see the chapters
“TGD and nuclear physics” and “TGD and astrophysics”.)

f) Faraday’s law of induction holds true for the classical Z0 fields and effects revealing non-electromagnetic
induction effect give support for the TGD based picture. One effect of this kind relates to a configuration
involving two parallel conducting disks on top of each other [Morgan]. The lower disk rotates. If the angular
velocity of the lower disk is gradually increased, the disk above it begins to rotate in opposite direction so that
friction cannot cause this effect. A possible explanation is based on Faraday’s induction law. When the rotation
velocity increases, the static Z0 magnetic field changes and gives rise to rotational Z0 electric field, the flowlines
of which rotate around the rotation axis. This in turn implies classical Z0 Coulomb force on the nucleons
and neutrinos of the disk accelerating them in opposite directions. The rotation of nucleons is perceived as
macroscopic rotation. By the principle of least action the direction of rotation must be such that it generates
Z0 magnetic field in direction opposite to that of the original field and this means that upper disk begins to
rotate in direction opposite to that of the lower disk. It is not clear whether torsion field picture could explain
this effect.

g) The weight loss of a spinning gyroscope involves strong parity breaking effect and the parity breaking
couplings of the classical Z0 field readily explain the symmetry breaking. To explain the effect in picture based
on torsion fields would require ad hoc assumptions about the coupling of torsion field to classical spin.

22.5.4 The regularities in radioactive decay rates linked to astrophysical cycles

Russian scientists have discovered regularities in the rates of radioactive, chemical and biochemical processes
linked to astrophysical periodicities. The observations of Shnoll and his collaborators summarizing work of
forty years, were published for a couple years ago in a respected Russian science journal [Shnoll], but have been
greeted with silence in media. It took two years before I learned from the discovery (I am grateful for Prof.
Adrian Klein for informing me about the work). This silence strengthens further my impression that theoretical
physicists have concluded that superstrings provide the final truth about everything above and below Planck
length scale, and have therefore decided to turn their back to the empirical science. Also the fact that the
discovery of Schnoll and his collaborators is in strong conflict with the basic dogma of reductionism which is a
basic tenet of standard physics including superstring models, might explain the peculiar silence. Certainly, at
the times of Einstein empirical discovery of this caliber would have been a major scientific event.
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Z0 force as explanation of the observations

The observations of Schnoll and collaborators can be summarized by two statements.
a) The rate distributions for radioactive decays and chemical and biochemical processes do not converge to

single bell curve as suggested by quantum randomness plus standard model but to distributions which have
several pronounced peaks.

b) The shapes of the rate curves seem to be similar to widely different reactions (radiactive decays, chem-
ical and biochemical processes) but they fluctuate with time and fluctuation periods correspond to various
astrophysical periods: day, month, year,...

The latter observation suggests strongly that there is an astrophysical factor, presumably some unidentified
long range force, involved. In standard physics gravitational force is the only candidate but the effects caused by
the gravitational force are quite too weak. In TGD situation is different and the observations of Shnoll provide
and additional piece to the picture constructed during the last decade.

a) TGD predicts that all massive bodies necessarily generate long range Coulombic Z0 force. This is
mathematical necessity, only the strength of this force can vary. This interaction is instantaneous: entire system
behaves like single coherent whole, a comparison with a biological organism might not be far fetched. TGD
predicts also ”massless extremals” (MEs), which can also carry classical Z0 fields. Classical signals propagating
with light velocity over cosmic distances would be be in question now. Since these signals propagate along their
own spacetime sheets, the interaction with the cosmic microwave background does not attenuate them. The
absence of dispersion means that information is preserved during the propagation of the classical field. The
nondeterminism of the lightlike vacuum current associated with ME at a given point of ME allows arbitrary
pulse shapes and makes MEs optimal for the coding of information. These and some other properties of MEs
explain with MEs are in key role in TGD inspired theory of consciousness and life (see the chapter ”General
Theory of Qualia” of [cbook]).

b) TGD inspired model predicts (see the chapter ”TGD and condensed matter physics”) that the Z0 charge
of a macroscopic object is essentially same irrespective of its size (scaling invariance and fractality) above cell
length scale. This means that small objects have the highest Z0 charge per mass ratio and respond to the classical
Z0 fields most intensely. The objects in the meter scale still have Z0 charge densities making possible small
effects (such as acceleration anomalies of the spaceships in outer space observed by NASA [Anderson et al]).
For astrophysical objects like Earth Z0 charge is so small that it has no appreciable effects on the motion of
Earth in Z0 field of Sun. The rule of thumb is that Z0 force becomes important above cell length scale, and is
strongest just above cell length scale, which corresponds to neutrino Compton length. This is indeed only a rule
of thumb. Z0 force can also be important in the cell membrane length scale since neutrinos can topologically
condense also on the cell membrane spacetime sheets having thickness of order 10 nanometers.

c) Classical Z0 force predicts variations in the rates of the radioactive decays since it couples to neutrons
and neutrinos with a strength comparable to that of electromagnetic interaction. The couplings to proton and
electron are by a factor of order 1/50 weaker and thus also extremely strong as compared to gravitational
coupling. Thus the coupling of matter to astrophysical Z0 fields could explain the observations of Shnoll and
collaborators. It has been already earlier found that the beta decay of tritium (neutron decays to proton+
electron+ antineutrino) exhibits anomaly when the energy of the neutrino is very small: see the chapter ”TGD
and Nuclear Physics”). Also this decay exhibits periodic variations with several periods: one of them is year.
This inspired the assumption that Earth’s orbit is surrounded by a neutrino belt which has density which is
not constant along the orbit and causes the effects. Second effect is the anomalous acceleration of the space
ships in outer space discovered by NASA [Anderson et al]. This effect can be explained in terms of classical Z0

Coulomb force created by Sun to which space ship couples.
d) The fluctuation of also chemical and biochemical reaction rates with the astrophysical periods lends a

strong support for the hypothesis that Z0 force is a crucial element in chemical and biological systems. For
instance, classical Z0 force explains chirality selection which is a mystery in standard physics since huge parity
breaking effect is in question (see the chapter ”TGD and Condensed Matter Physics”). In TGD inspired theory
of consciousness Z0 force is in a key role: perhaps ZEG might be some day regarded as a basic carrier of
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information about contents of of consciousness besides EEG. The quantum physics behind hearing involves
so called cognitive neutrino pairs and Z0 force in the length scale of the cell membrane (see the chapter
”Spectroscopy of Consciousness” of [cbook]). Also neutrino super conductivity is an important piece in the
jigsaw of consciousness. Atoms and ions can also behave as Z0 super conductors and Z0 magnetic cyclotron
frequencies should represent important ZEG frequencies.

Several rates and manysheeted spacetime

How to explain the fact that there are several average process rates leading to the replacement of bell curve
with a manypeaked curve? One can imagine several explanations. The essential element of explanation is that
classical Z0 forces of both local and astrophysical origin affect the rates and that Z0 field has different strengths
in different parts of the system. The first possibility is that the internal Z0 forces vary in different parts of
system. Second possibility is that external Z0 force has effectively several strengths: this is quite possible
in the manysheeted spacetime. The spacetime sheets at which processes occur, can be ’glued’ by topological
sum operation to a larger spacetime sheet. If this larger spacetime sheet is not always the same, the external
Z0 force varies according to which sheet the topological condensation occurs on. This gives rise to many-
peaked rate curve. This manypeaked structure would be universal and highly independent of a type of process
studied. Besides the p-adic length scale L(k = 169), which corresponds to the spacetime sheet of neutrinos
usually, the spacetime sheets characterized by the p-adic length scales L(k), k = 151, 157, 163, 167, varying
between 10 nanometers and 2.6 micrometers, are especially interesting in this respect since they correspond
to the counterparts of Mersenne primes for Gaussian primes (having the form (1 + i)k − 1) and are predicted
to be fundamental biological length scales. Note also that cognitive antineutrinos are associated with k = 151
spacetime sheet in TGD inspired quantum model of hearing. Note that these four p-adic length scales might
correlate directly with qualitatively different levels in the evolution of life.

Biocontrol over cosmic distances?

What is interesting is that classical Z0 force might make possible biocontrol over cosmic distances. Objects with
cell size have the highest Z0 charge per mass ratio. Coherently changing cosmic Z0 fields could simultaneously
induce effects on biomatter in cosmic scales: erraneous interpretation of these effects as signals would lead to a
conclusion that signals have propagated with superluminal velocity. Massless extremals (MEs) accompanied by
classical Z0 fields might make possible communication and control. Cell size objects (or possibly objets with
sizes between cell membrane thickness and cell size) would serve as optimal receivers. One can also speculate
with the possible connection between the ubiquitous 1/f noice and classical Z0 fields associated with MEs of
possibly cosmic size (see the chapter ”Quantum control and coordination in biosystems” of [cbook]). The work
done to detect signals sent by extraterrestial civilizations has not yielded positive results hitherto. A possible
explanation is that electromagnetic signals are not used for communication purposes by advanced civilizations.
One can consider also the possibility that these signals are coded into classical Z0 fields propagating along MEs
and that the mysterious 1/f noise contains these signals.

22.6 Faraday, DePalma, Biefeld-Brown and TGD

The experiments of Faraday related to a rotation of cylindrical magnet with conductor disk attached rigidly
on its top, are not well known to average physicist [Tewari]. The outcome these experiments was that radial
electric field is generated between the rim and axis of the rotating conducting disk. This effect does not
follow from Faraday’s law of induction and is not satisfactorily understood in Maxwell’s electrodynamics and
it is somewhat surprising that Faraday’s experiment has not received more attention. DePalma [DePalma]
has repeated the experiments of Faraday and he claims that so called N-machine (DePalma generator), which
is basically conducting disk attached rigidly to a cylindrical magnet and rotated using external power input,
transforms mechanical energy to electric energy with efficiency larger than one (out put power is larger than
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input power!). Perpetuum mobile is not in question: rather, the claim is that there is some unkown form
of energy, which is transformed to electric energy. Indian physicist Tewari [Tewari] has replicated DePalma’s
results and constructed what he calls space power generator: N-machines are fabricated commercially in Japan.

A possible TGD based explanation for the outcome of Faraday’s experiment and for the mysteriously large
power output of DePalma generator relies on manysheeted spacetime concept.

a) Spacetime sheets can have two possible time orientations. Positive time orientation is defined as the time
orientation of the future lightcone. Recall that spacetime is surface in 8-dimensional space H = M4

+ × CP2. A
purely TGD:eish feature of TGD is that the sign of the classical energy depends on the time orientation of the
spacetime sheet. Thus negative energies are possible!

b) For long time it has been unclear whether negative energies are realized physically or whether there
is some consistency condition forbidding them. The construction of the model of cognition in TGD inspired
theory of consciousness suggests that they are. In particular, TGD allows closed spacetime surfaces with finite
time duration and induced metric having Euclidian signature. These can be thought of as constructed by
gluing two spacetime sheets of finite duration together along their boundaries. These surfaces are necessarily
vacuum extremals and the energies associated with the two spacetime sheets necessarily cancel each other.
These surfaces are the geometric counterparts of the vacuum bubbles of quantum field theory: virtual pair of
point like particles created from vacuum corresponds now to 4-surface created from vacuum.

d) DePalma generator [DePalma] suggests that negative energies are indeed realized in TGD framework.
The following arguments provide a possible first principle explanation for Faraday’s observations and for the
energy production claimed by DePalma. Thus, rather amazinly, already Faraday’s experiment, the result of
which does not fit to Maxwell’s theory easily, provides support for TGD based concept of spacetime and induced
gauge field concept! If TGD explanation of the phenomenon is correct, one can only wonder the mystic intuition
which guided Faraday to do the crucial experiment more than one century before it was needed!

Also Biefeld-Brown effect described in the introduction could have explanation based on the generation of
negative energy spacetime sheet. The proposed explanation of Biefeld-Brown effect provides optimal mechanism
of propellantless propulsion.

22.6.1 The mere rotation of a 3-surface carrying magnetic field generates vacuum
charge density

One can understand the generation of the radial electric field in Faraday’s experiment by assuming that the
rotation of the rotating system corresponds geometrically to a rotating 3-surface carrying magnetic field. The
induction of the potential difference could be regarded as a direct evidence for 3-space as 3-surface concept!
The mere rotation of 3-surface very probably does not give rise to absolute minimum of Kähler action but it
could be that the actual absolute minimum is obtained as a small deformation of the orbit of rotating 3-surface.

One reason why for the presence of the radial electric field is that it guarantees stability of the rotating
condensed matter in conducting disk.

a) Assume that rotating Faraday disk generates vacuum charge density the sign of which depends on the
direction of rotation. The reason for the generation of the electric field could be the stability of the condensed
matter: rotating nuclei suffer magnetic force ev×B and the Coulombic force created by the radial electric field
cancels this force.

b) Charge density can be calculated as divergence of the radial electric field compensating magnetic Lorentz
force. The required electric field has the magnitude

E = ωBr , (22.27)

where r is radial cylindrical coordinate. The corresponding charge density is given by
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nV =
ωB

e
. (22.28)

[The units h̄ = c = 1 are used].
c) It seems that the required charge density nV cannot be due to a re-arrangement of the density of the

conduction electrons since in this case there would be large parity breaking differentiating between two rotation
directions. Thus some kind of vacuum polarization effect must be in question. In standard physics vacuum
polarization effects are purely local and its is difficult to see how one could generate macroscopic polarization
effects. In TGD however point like particles are replaced by 3-surfaces and vacuum polarization could thus
generate new spacetime sheet.

22.6.2 Charge conservation requires that new spacetime sheet is created

In TGD particles are not pointlike but correspond to 3-surfaces so that vacuum polarization typically leads to
a generation of double-sheeted spacetime surfaces carrying opposite classical quantum numbers such as charge
and energy. Charge conservation requires that the two spacetime sheets carry opposite charge densities. Since
the distance of the spacetime sheets in CP2 direction is of order CP2 length about 104 Planck lengths, the
generation of the new spacetime sheet with opposite charge density can be indeed regarded as a local vacuum
polarization mechanism.

Besides vacuum bubble interpretation also energetic considerations suggest that the new spacetime sheet has
negative time orientation since only in this case the creation of the new spacetime sheet does not cost energy. It
however increases the energy of the material spacetime sheet and this gives clue to the understanding of what
is involved with the explanation of DePalma generator. Needless to say, the unstability of the vacuum against
generation of negative energy spacetime sheet in principle could make possible generation of entire galaxies from
vacuum: human kind or our followers might some day take the role of God!

Vacuum charge density could be realized in several manners.
a) The field equations associated with the absolute minimization of Kähler action allow vacuum charge

densities unlike vacuum Maxwell equations. The reason is that primary dynamical variables are not the Maxwell
gauge potentials defined by the induced Kähler form but imbedding space (H = M4

+ × CP2) coordinates in
terms of which the induced Kähler form defining classical Maxwell field, is expressible. Electromagnetic field
is superposition of Kähler field and certain component of CP2 spinor curvature. In the approximation that
gravitational effects are neglected, field equations reduce to empty space Maxwell’s equations locally and it is
not clear whether rotating 3-surface suitable deformed could correspond to a solution of field equations. Charge
conservation requires that opposite charge density is realized to the spacetime sheet at which the spacetime
sheet of the rotating cylinder feeds its gauge fluxes via wormholes. This spacetime sheet could be also material
spacetime sheet having positive time orientation so that the generation of the gauge fields would require energy.
In this case it is difficult to understand the claimed properties of DePalma generator.

b) Charge density could be also understood as resulting from the wormhole throats feeding electric flux
between two spacetime sheets: the two throats have opposite gauge fluxes behaving effectively as classical
charges by Gauss’s Law. The basic rule of the game is that wormhole contacts are reside on the boundaries
of the spacetime sheets and can give rise to effective surface charge densities only. Wormhole contacts at
boundaries are certainly present and feed gauge fluxes between spacetime sheets. Thus charge density in the
interior cannot correspond to wormhole contacts if this rule is OK.

c) The splitting of the wormhole contacts is possible and can give rise to fermions carrying there electroweak
quantum numbers on the resulting boundaries of the holes of a split wormhole contact. For instance, electron-
positron pairs could be created. It seems most natural to assume that resulting fermion pairs are ordinary
fermions and electron-positron pairs are the simplest possibility. One can of course question the assumption that
electrons are ’ordinary’. For closed spacetime sheets this is certainly not the case but now new spacetime sheet
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has boundaries and is much like material spacetime sheet but possibly having finite time duration. Therefore
a reasonable working hypothesis is that electrons and positrons created in this manner behave like ordinary
electrons and positrons except that the sign of energy is different at the new spacetime sheet. It is quite possible
that the rotating 3-surface, which is the first guess for the spacetime surface describing rotating system, is not
imbeddable globally and that the failure of the imbeddability at 3-dimensional surfaces gives rise to boundary
components with size of order CP2 size and identifiable as elementary particles.

22.6.3 Does vacuum polarization correspond to electron-positron pairs?

The generation of elementary particles, say electrons, with opposite energies at two spacetime sheets means
that the rest energy of the material spacetime sheet increases.

a) Electrostatic energy density is given by

ρE =
E2

2
,

E = ωrB . (22.29)

b) Also rest mass density is generated and Gauss law implies that there is density of

ne =
ωB

e
=
E

er
(22.30)

electrons/positrons (depending on the direction of rotation on the spacetime sheet of conducting disk.

c) If the electrons are at rest, one has rest energy density

ρe = neme =
ωBme

e
=
Eme

er
, (22.31)

and the ratio R of the electrostatic and rest energy densities is

R =
ρE

ρe
=

eV

2me
, (22.32)

where V is the potential difference between the rim and axis of the disk. Order of magnitude is determined by
the ratio of the energy gained by the ratio of the potential difference generated to electron mass. For V about
1 Volt this gives something like R = 10−6 since electron has mass of .5 MeV.

22.6.4 Breaking of parity symmetry

The direction of rotation determines whether electrons or positrons are generated on the spacetime sheet of the
Faraday disk. This might imply observable effects and annihilation of the positrons producing monochromatic
gamma pairs might serve as a signature of the effect. The rate of this process is however very low if positrons
have suffered topological condensation on non-atomic spacetime sheet, where the density of electrons is very
small.

It would be interesting to know whether the generated density of electrons could be used to test experi-
mentally whether the vacuum charge density is due to Kähler electric field or due to electrons or positrons.
Certainly the number density of electrons is very small for typical values of omega and B: ω = 103/s and B = 1
Tesla gives something like 1010 electrons per cubic meter.
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22.6.5 N-machine of DePalma

Consider now the possible working principle behind N-machine (De Palma generator) [DePalma]. Tewari has
constructed similar machine, which he calls space energy generator [Tewari].

a) When one extracts electric energy from the system consisting of a rotating magnet with conductor disk
attached to it, the electric field tends to dissipate. The possibility to generate new vacuum charge however
compensates this energy and the ratio of output power to input power can quite well be larger than one.

b) One can indeed play with the idea that DePalma generator or its generalization could open the road
to the stars! One should try to find the most general mechanisms implying unstability of system against
the generation of spacetime sheets carrying negative energies. The generation of matter antimatter asymmetry
might be based on this mechanism, too. Antimatter would be at spacetime sheets with negative time orientation
and on spacetime sheets having positive time orientation matter and antimatter would annihilate to photons
leaving only net matter density.

[This question is also interesting from the point of view of TGD inspired theory of consciousness since the
pairs of positive-negative energy fermion pairs (cognitive fermion pairs) provide a representation of Boolean
mind: fermion number = 1 ↔ true, fermion number = 0 ↔ false), see [cbook, Pitkänen].]

Note however that the mechanism does not depend on whether the vacuum charge density is in a form of
elementary particles, wormholes or carried directly by vacuum electric field.

c) If this picture is correct, the basic challenge of the propellantless propulsion research would be to find sys-
tems, which are unstable against generation of negative energy spacetime sheets. In case of DePalma generator
stability of condensed matter against Lorentz force, forces this instability.

The model for propulsion depends on what happens to the energy residing at the negative energy spacetime
sheet.

a) If it is carried by the rocket one must treat the vehicle as a composite of the both spacetime sheets. In
this case the total rest energy of the vehicle is gradually reduced and the rate for the transformation of rest
energy to power is the rate at which power is consumed in the rest system of the vehicle:

dM

dτ
= P . (22.33)

Here P is the total power disappering from the vehicle and contains the power used to accelerate it.
b) If the energy density associated with the negative energy spacetime sheet can be forgotten after its

creation, one can assume that the rest mass of the rocket stays constant.

dγ

dτ
=

P − PD

M
,

γ =
1√

1− v2
. (22.34)

where PD represents dissipative contribution to total power not used to accelerate the vehicle.

One could of course ask what happens to the negative energy spacetime sheets after their creation. One
possibility is that they live some time and disappear: this would mean that negative energy goes back to some
material system. Thus the mechanism of energy extraction would be nonlocal and could draw energy from
distant energy sources. Basically the TGD;eish version of vacuum pair generation with particles replaced with
3-surfaces is in question. Also macroscopic quantum effect would be in question.

22.6.6 Biefeld-Brown effect

Biefeld-Brown effect was invented as early as 1926 and is one of the oldest poorly understood electromagnetic
anomalies [Bean, Burridge, Rose]. The basic experiments are following.
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a) Capacitor is balanced on beam balance and then charged. If the positive pole of the capacitor points
upwards, the condenser moves up. If it points down the condenser moves down.

b) Capacitor is placed in free suspension such that the normal orthogonal to the plane of capacitor plates is
horizontal and then charged. Capacitor is found to exhibit a horizontal thrust in the direction of the positive
plate.

Thus it seems that when capacitor is provided with large charge, a force acting on capacitor in direction
normal to the plane of the capacitor is observed. The motion takes place to the direction of the positively
charged plate. The larger the surface area A of the capacitor, the shorter the distance d between the plates, the
larger the mass M between the capacitor plates, the higher the relative dielectric constant ε of the dielectric,
the larger the voltage V used, the larger is the size the effect. This behaviour can be understood if the size
of the effect is proportional to the total electric energy Ee = εAV 2

d
between capacitor plates. It is difficult to

understand this effect in standard physics framework.

Consider first experiment a) in which the normal of the capacitor plane is in vertical direction. Capacitor
generates some net gravitational flux. This flux is in general fed to several spacetime sheets, although most
of it goes to the ”standard” sheet at which the gravitational field of Earth resides. One could understand the
result of the experiment a) in terms of a redistribution of these gravitational fluxes. When the positive plate
points upwards/downwards the flux φgr(Earth) fed to the ”standard” spacetime sheet is reduced/increased.
Therefore the effective weight of the capacitor decreases/increases. The dependence of φgr(Earth) on the
relative orientation of the gravitational field and electric field is not surprising from TGD point of view since
classical gravitational and electric fields are very closely related in TGD framework.

It seems that this mechanism cannot explain the result of the second experiment in which capacitor moves
to horizontal direction. Rather it seems that two effects must be involved. there must be some mechanism
giving for the capacitor momentum in the direction of the electric field. The TGD based general mechanism
of energy production relying on the generation of spacetime sheets with negative time orientation and carrying
negative energies could explain this aspect of Biefeld-Brown effect.

a) Suppose that the charging of capacitor involves generation of spacetime sheet with negative time orienta-
tion. The energy density associated with classical fields at this spacetime sheet is negative. Energy conservation
requires that capacitor receives compensating energy which in case of Biefeld-Brown effect is partially realized
as kinetic energy associated with center of mass motion.

b) The classical gauge fields associated with the negative energy spacetime sheet can carry also momentum
and compensating momentum must be developed at the spacetime sheet of the capacitor. Therefore condenser
is forced to move. The momentum density of em field is proportional to the cross product E ×B of the electric
and magnetic fields. This momentum density gives rise to a net field momentum in the direction orthogonal to
the plane of condenser plates if E and B are in directions parallel to the plates. This resembles somewhat the
situation encountered in the case of Hall effect.

The so called ”massless extremals” are very general solutions of field equations distinguishing between TGD
and Maxwellian electrodynamics. They describe coherent classical fields with net classical momentum and play
a key role in TGD based model of biosystems as macroscopic systems.

a) ”Massless extremals” describe nonlinear versions of planewaves. The solution ansatz is extremely general
containing several arbitrary functions. A nondispersive wavepacket containing only plane waves with wavevec-
tors in same direction and having fixed polarization direction in given spacetime point is in question. As
a consequence, the net classical momentum of the solution is as large as it can possibly be. The total 4-
momentum of ”massless extremal” is lightlike: E = P (c = 1). By energy momentum conservation also the
total 4-momentum obtained by capacitor must be lightlike.

b) Massless extremals carry classical em and/or Z0 fields propagating with light velocity. As in case of
planewaves, E and B fields are orthogonal with each other and with the direction of propagation. What is new
that the vacuum current can be nonvanishing and is lightlike: for the solutions of ordinary Maxwell equations
vacuum currents are not possible.
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c) Lightlike vacuum current generates coherent photons. Also coherent gravitons are generated. The biopho-
tons of Popp are identified as these photons and they make brain neuron society communicating using coherent
light (see the chapter ”Microtubules as quantum antennae” of [cbook]).

A working hypothesis worth of studying is that the negative energy space time sheet associated with the
capacitor corresponds to a massless extremal with E and B fields propagating from positive to negative plate
(field momentum is in this direction).

a) The flying discs constructed by Brown are reported to glow. The generation of coherent light by vacuum
currents could have something to do with this phenomenon.

b) Momentum conservation implies that the spacetime sheet of the capacitor generates opposite momentum
so that capacitor must move in the direction normal to the plane of the plates. What remains to be understood
why the direction of motion is towards the positively charged plate. The lightlikeness of 4-momentum gain
together with the presence of Fourier components with single direction of wave vector means that momentum
gain per energy gain is maximal. Therefore generation of negative energy ”massless extremals” is optimal
mechanism of propulsion. Massless extremals can have also net angular momentum since polarized Fourier
components carry spin. Therefore capacitor can gain internal angular momentum in some form.

c) Assuming that the entire momentum of the classical field on negative energy spacetime sheet is compen-
sated by the momentum gain of capacitor, one obtains for the total energy gain

Et = Mβ ,

where M is total mass of the capacitor and β is its velocity (the units h̄ = 1, c = 1 are used). This means quite
large energy gain. For instance, for M = .01 kg and β = 10−12, one has Et ∼ 102 Joule. The energy ∆E, which
is not realized as kinetic energy, is given by

∆E = Mβ(1− β

2
) .

Obviously, only a small fraction of the energy is realized as kinetic energy of the capacitor.

The ratio of the energy to thermal energy is given by

Et

Eth
∼ A

mpβ

T
,

where A denotes atomic number. This ratio is much smaller than one for β � T/Amp. In room temperature
this gives β � 10−11/A. An estimate for the magnitude of the electric field is obtained from Et = P . Expressing
everything in terms of integrals of energy and momentum densities, one obtains EB ∼ ρβ. Since E = B holds
true for massless extremals, one has B ∼ √ρβ. In condensed matter densities one has ρ ∼ Amp/a

3, where a is
Bohr radius. This gives B ∼ √

105Aβ/a2. B is roughly about one
√
A Tesla for β ∼ 10−12. Very strong electric

and magnetic fields are clearly invol

The proposed mechanism might also make possible to understand how living systems are able to generate
coherent motions.

a) In chapters ”Microtubules as quantum antennae” and ”About the problem of identifying quantum cor-
relates....” of [cbook] it is suggested that DNA, microtubules, axons and various linear bio-structures could
be accompanied by massless extremals serving as quantum antennae making possible neuronal communication
using coherent light. Amusingly, Brown observed that capacitors had definite effects on plants and animals.
This is not surprising if TGD picture about biosystems is correct. Coherent light is generated and this coherent
light can affect the communications of neuronal society.

b) The ability of biosystems (70 per cent of water!) to generate coherent motions is complete mystery
from the point of view of standard physics describing biosystem as a soup of randomly moving atoms and
molecules. The generation of massless extremals provides an optimal mechanism for coherent motion. Negative
energies are not absolutely essential for generating coherent motions. However, if massless extremals have
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positive energies, the efficiency of energy usage is however very low, approximately β/2, where β is the velocity
generated: something like 10−8 if velocity is of order one meter per second. It could quite well be that massless
extremal is created only for the period of time that motion lasts: this in accordance with the idea that classical
counterparts of virtual particles are in question. Since the surplys energy generated on the material spacetime
sheet is partially dissipated during this time interval, this mechanism requires that metabolism feeds energy to
the system to compensate this loss. Thus there is no contradiction with the general wisdom about the necessity
of metabolic energy feed.

c) If biosystems can generate negative energy massless extremals, a very efficient generation of metabolic
energy from vacuum becomes possible. There is a lot of anecdotal evidence about the ability of yogis and mystics
to survive without eating [Yogananda]. The explanation often proposed by yogis themselves [Yogananda] is that
the energy of light replaces the usual sources of the metabolic energy. Standard science sceptics of course ”know”
and ridiculize all this but, against the background of new physics predicted by TGD, I cannot avoid asking myself
whether there might be some seed of truth behind these claims.

d) Roughly one year after typing the previous item I realized that negative energy spacetime sheets are
in fact ’must’ in TGD. The problem I was pondering was how the conservation of energy predicted by TGD
can be consistent with cosmology, in particular with the gravitational redshift. Intuition tells that negative
gravitational potential energy makes it possible for matter to gain huge kinetic energies. Therefore the problem
transformed to the question ’What is the topological counterpart of negative gravitational potential energy?’
Reader could type the answer to this question herself. A natural identification of the potential energy, which can
be also negative, is as total energy of the topological field quanta emitted by particle and topologically condensed
on larger spacetime sheets. The gravitational redshift of the microwave background photons is the strongest
support for the non-conservation of energy in General Relativity and as such strongest objection against TGD.
In TGD framework gravitational redshift has concrete explanation in terms of the absorption of negative energy
virtual gravitons by photons leading to a gradual reduction of their energies. This explanation is consistent
with the classical geometry based explanation of the redshift as resulting from the stretching of electromagnetic
wave lengths. It is also consistent with quantum field theoretic explanation based on the exchange of negative
energy virtual particles. Hence the notion of negative potential energy, to which we are so accustomed that we
regard it as completely understood, provides direct support for the notion of negative energy spacetime sheets
and all the speculations represented above!

22.6.7 Can ELF em waves lead to a reduction of gravitational mass?

There have been claims that ELF em fields can reduce gravitational mass and even change it negative.
[De Aquino]. I cannot take stance on the feasibility of the claimed experimental results but for various reasons I
find the theoretical arguments of [De Aquino] inconvincing. Manysheeted spacetime might however leave room
for this kind of effects. If part of the system is under some conditions able to feed part of its gravitational
flux to the topological field quanta of ELF em field wherefrom it is redistributed evenly around the globe, part
of the gravitational mass of the system becomes effectively distributed in a very large volume and the local
gravitational force experienced by the system can be reduced dramatically.

a) Assume a configuration consisting of a closed conducting shell like structure hanging freely and containing
di-electric material and imbedded antennae producing ELF radiation. Conductin shell is assumed because it
acts a waveguide amplifying the radiation by repeated reflections. Assume that part of the power produced by
the antennae inside the conductor shell leaks out and gives rise to ELF topological field quanta with size of
order Earth size. These topological field quanta correspond naturally to ELF MEs having cylindrical structures.
Especially interesting ELF frequencies are those associated with Schumann resonances.

b) Before continuing one must clarify what the propagation of ELF waves inside structure having conducting
walls and size L << λ = c/f actually means in TGD Universe. This discussion applies also to the ELF waves
reflected from the ionosphere. What is certainly clear that only the TGD counterparts of standing waves are
possible.

i) Standard physics would suggest that the propagation of em field inside spacetime sheet of size L << λ is
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possible only if the dispersion relation v = Lf for f < c/L holds true so that the character of the wave motion
would be altered radically. If EEG waves are real (not necessarily), they provide an example of waves of this
kind.

ii) The universality of MEs suggests that the propagation in the interior is describable as MEs reflecting
again and again from the conducting walls of the structure. Inside MEs em field propagates with light velocity
but the time t = L/c between the reflections is much shorter than the period T = c/f of ELF wave. If phase
relations are preserved in the reflections, the process could be regarded as ELF modulation of a wave with a
carrier frequency f1 = c/L. The deviation of the conducting walls from ideality would allow part of MEs to
leak out. In the following this option, which is assumed also in TGD based model of EEG and nerve pulse, is
assumed.

c) Let these short ELF MEs cover a portion x of the volume of the dielectric. This volume fraction can have
wormhole contacts with ELF MEs and can feed part of its gravitational flux to ELF MEs. Assume that the
gravitational mass fed directly from a given p-adic spacetime sheet to larger sheets scales fractally as 1/L3

p as
assumed to be the case for em and Z0 fluxes (see the chapter ”TGD and Condensed Matter”). Assume that
the lengths of ELF MEs correspond to a shorter p-adic length scale than the spacetime sheet carrying Earth’s
gravitational field. Under these assumptions most of the gravitational flux associated with the portion of the
dielectric covered by ELF MEs runs to the topological field quanta of ELF em field.

d) If the gravitational flux fed to the ELF MEs representing leakage flux is re-distributed evenly around the
entire topological field quanta having size of order Earth size, the gravitational force experienced by the portion
of the dielectric covered by ELF MEs is negligible as compared to the gravitational force in the absence of em
field and gravitational mass effectively reduces from M to (1 − x)M . If the portion x of the di-electic covered
by the MEs approaches unity, only the gravitational mass of the conducting shell remains.

e) Since the reflection of ELF MEs from the ionosphere is what allows ELF MEs to have the required size
of order Earth size, it is essential that the frequencies are in the range in which this reflection occurs. This
constrains the interesting frequency range below 20 kHz, which happens to be also the upper bound for audible
frequencies. Schumann resonances are especially interesting since for them a resonant amplification of the em
ELF field occurs and the reduction of the gravitational mass could be especially large. An interesting question
is what happens when the system is not closed inside a conducting shell: could the reduction of the gravitational
mass occur also now? This brings in mind the important role of Schumann frequencies in living matter and
unavoidably creates an association to the claims about levitating yogies certainly not taken seriously by serious
scientists but personally I must confess that I do not know. I would like to know but I simply do not know. I
recall also quite well the furor and rage created by the experiments of Podkletnov in Finnish physics community:
against this background it is interesting to notice that NASA has now launched a big experimental program to
study whether Podkletnov’s claims hold true.

22.7 About strange effects related to rotating magnetic systems

The inspiration for writing this section came from the publication of Godin and Roshchin in Russian journal
New Energy Technologies [2], which A. V. Frolov kindly sent to me. The article gives very valuable quantitative
information about the anomalies related to the rotating magnetic systems. The model explaining the phenomena
concretizes the previous general ideas about how anti-gravitational effects appear in rotating systems and how
overunity energy production could be achieved. There are probably some inconsistencies with earlier models
but for the lack of time and resources I decided to leave the earlier models as such. Perhaps it is good for the
reader to see how the ideas radually develop in a more precise form.

22.7.1 Gravitational anomalies and manysheeted spacetime

TGD spacetime is manysheeted surface in H = M4
+ × CP2, which can be regarded as the future lightcone of

Minkowski space with points replaced with CP2 having size about 104 Planck lengths. One can visualize the
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spacetime sheets as almost parallel pieces of plane glued together by wormhole contacts and also connected by
join along boundaries bonds1. The distance between the sheets is of order CP2 radius. This makes possible
antigravitation like effects since a macroscopic object (itself a spacetime sheet containing hierarchy of smaller
spacetime sheets glued to it) can feed its gravitational flux to several spacetime sheets. By modifying somehow
the standard distribution of gravitational flux between various spacetime sheets, one could produce gravitational
anomalies at a given spacetime sheet.

More precisely, what happens is that the gravitational force experienced by the object is replaced with

Fgr =
∑

i

MiFgr,i , (22.35)

where the summation over spacetime sheets is understood. This means that the simple Newtonian picture fails
and the determination of the gravitational constant can give varying values.

The first idea to come into mind is that this effect might be responsible for the huge loss of weight in the
experimental arrangement studied by Roshchin and Godin [2]. Part of the gravitational flux of the rotating
magnet would flow to some other spacetime sheet than ’ours’ so that magnet would loss part of its weight.
The experiments suggest that effect can be very large (30 per cent loss of effective weight). A little thought
experimentation however suggests that this mechanism very probably does not explain the observed loss of
weight.

The loss of weight should relate directly to the rotation of the system and this serves as a hint about what
might be involved.

a) The gravitational flux of the rotating system runs to larger spacetime sheets by two alternative mecha-
nisms: through extremely tiny wormhole contacts with CP2 size and via join along boundaries bonds connecting
the boundary of the rotating spacetime sheet to the boudary regions of the larger spacetime sheets.

b) When the system rotates, join along boundaries bonds (in particular, gravitational flux tubes) get en-
tangled. This relates interestingly to the orientation- entanglement relation discovered by Dirac. When one
connects the corners of a cube D1 to the corresponding corners of a larger cube D2 containing D1 by elastic
threads and rotates D1, the threads get entangled. Rather remarkably, for a 2π rotation entanglement cannot
be straightened out, but can be done so for a 4π rotation: thus also classically 2π rotation can be non-trivial
operation physically! The reason is that the entangled threads provide a geometric representation for the ho-
motopy group Z2 of SO(3) realized by the rotations of the smaller cube. Join along boundaries bonds carrying
gauge and gravitational fluxes realize this fictive system invented by Dirac quite concretely in TGD framework.

c) One might expect that if the rotation velocity gets too high, the gravitational flux tubes are not able to
straighten out their entanglement and begin to split much like the magnetic flux tubes of the solar magnetic
field. The splitting generates negative and positive gravitational charges at the ends of the flux tubes. The
gravitational flux entering to the external world from the rotating system is not changed but the gravitational
mass of the rotating system itself gets gradually lower since it is gradually transferred to the boundary of
the external world spacetime sheet where it acts like a surface charge. At the extreme situation system has
neither wormhole contacs nor join along boundaries contacts to the larger spacetime sheets and has a vanishing
gravitational mass (using TGD terminology, system has suffered ’topological evaporation’) in accordance with
the fact that closed 3-space has a vanishing gravitational mass. The system could still have an inertial mass so
that equivalence principle would not hold true. The long length scale limit of TGD indeed allows also solutions
for which Einstein’s equations do not hold true (see the chapter ”TGD and GRT” of [TGD]).

d) The findings of [2] suggests that at least 30 percent of gravitational flux of the rotating magnet flows along
join along boundaries bonds to the larger spacetime sheets. If magnetic flux tubes serve also as gravitational
flux tubes, the splitting would generate also effective magnetic monopoles.

By its extreme generality, this mechanism might be behind all reported loss of weight phenomena, for
instance, those reported in [Hayasaka and Takeuchi, Podkletnov]. In particular, in the experiment of Podkletnov

1For illustrations see my homepage http://www.physics.helsinki.fi/̃ matpitka/illua.html.



About strange effects related to rotating magnetic systems 831

the effective reduction of the gravitational field above the rotating superconductor could be due to the rotation of
a mass of air above the superconductor defining a spacetime sheet and leading to the splitting of the gravitational
flux tubes so that the gravitational potential is reduced. For instance, pressure gradient is not anymore balanced
by gravitational force and air begins to flow upwards.

An obvious question relates to the linear friction known to be proportional to the weight of the system (,
the reason for which is in fact still to day poorly understood!). If gravitational join along boundaries bonds
are responsible for the friction, then the proportionality of the frictional force to gravitational force could be
understood. If gravitational flux tubes split when the object slides sufficiently fast, the gravitational mass of
the object should be reduced. Note however that the object put in motion along the support of a scale does
not demonstrate this effect since the support receives the lost gravitational mass. What would however happen
is that the nearby gravitational field generated by the object plus scale behaves anomalously since only part of
object’s gravitational mass would be moving.

22.7.2 Generation of negative energy spacetime sheets in rotating magnetic sys-
tems

The very fact that spacetime is a 4-surface means that energy momentum tensor is replaced with a collection of
conserved vector currents. This makes Poincare invariance exact apart from a cosmological breaking caused by
the lightcone boundary, and the notions of energy and momenta are well defined unlike in General Relatitivity.
One important implication is that the sign of the energy depends on the time orientation of the spacetime
surface and both positive energy and negative energy spacetime sheets are possible. The following argument
supports the view that negative energy spacetime sheets are indeed generated by rotating magnetic systems.

TGD allows purely geometric vacuum charge densities with no elementary particles acting as charge carriers.
In particular, if ones ’kicks’ a 3-surface containing a constant magnetic field into a rotational motion, vacuum
charge density results. This is seen by considering a simple model for the imbedding of a magnetic field Bz(ρ) as
an induced gauge field in M4

+ × S2 , where S2 is a geodesic sphere of CP2. In spherical coordinates (cos(Θ),Φ)
for S2 the electromagnetic component of CP2 spinor connection is

AΦ = cos(Θ) (22.36)

apart from a multiplicative numerical constant. The induced em gauge potential is

Aµ = AΦ∂µΦ (22.37)

as a projection of the component of the spinor connection to the spacetime surface. In cylindrical coordinates
(t, z, ρ, φ) for M4

+ one has for the imbedding of magnetic field as an induced gauge field

cos(Θ) = f(ρ) , Φ = nφ , Bz(ρ) = ∂ρAφ = ∂ρfn , (22.38)

where n is integer. Note that the imbedding necessarily fails at some critical radius since cos(Θ) cannot be
larger than one: this is nothing but topological field quantization of magnetic field to flux tubes.

When the magnetic 3-surface is ’kicked’ to a rotating motion one has

cos(Θ) = f(ρ) , Φ = n(φ− ωt) , (22.39)

and an electric field

Eρ = ∂ρAt = −ωρB (22.40)
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is generated.
The condition Eρ = vB = ωρB, which can be interpreted as the vanishing of the net Lorentz force locally,

gives rise to a vacuum charge density

ρvac = ∇ · E = −ωB (in units h̄ = c = 1) . (22.41)

The sign of the vacuum charge density depends on the direction of rotation. This means a large parity breaking
effect. It is very difficult to understand how the sign of the charge density could depend on the direction of
rotation if charge carriers were ordinary elementary particles. Thus this effect, observed already by Faraday,
seems to be in conflict with Maxwell’s theory and to support TGD.

Charge conservation requires that the radial electric gauge flux of vacuum goes somewhere at the boundary
of the magnet spacetime sheet. The only possibility is that a new spacetime sheet is generated parallel to the
magnet spacetime sheet (unless it exists already). The electric flux runs through wormhole contacts or join
along boundaries bonds to this spacetime sheet and back in radial direction at the second spacetime sheet.
If this spacetime sheet has negative time orientation (guaranteing that the sign of the electric field as tensor
component F0r changes), it has also negative energy, and energy conservation requires that the rotating system
gets positive compensating energy.

22.7.3 Negative energy spacetime sheets and over unity energy production in
rotating magnetic systems

As found, rotating magnet can generate a negative energy spacetime sheet and energy conservation requires
that system itself gets a compensating positive energy. This alone cannot however lead to overunity energy
production reported in [2] and a more refined mechanism is needed.

What is essential is that the negative spacetime sheet defines a quantum system in which particle energies are
negative: the roles of creation and annihilation operators are effectively changed. What happens that negative
energy spacetime sheet begin to be filled with negative energy particles, presumably photons and gravitons and
perhaps even charged particles. If the rate for the generation of negative energy in this manner overcomes the
rate of the ordinary dissipation, the rotating system begins to accelerate.

a) The electrostatic energy of the negative energy spacetime sheet is of order

Ee ∼ −1
2
Em

ω2r2

c2
, (22.42)

where Em is the ordinary magnetic energy and r the radius of the rotating magnetic system.
b) Overunity energy production requires that the rate for the change of the rotational energy Erot = Iω2/2

is positive (I is moment of inertia), that is ω increases spontaneously. This rate is given by

dErot

dt
∼ dEe

dt
+ P− − Pd , (22.43)

where Pd denotes the power dissipated by friction losses and P− denotes the rate of negative energy generation
due to the filling of negative energy particle states ( at least photon and graviton states) states associated with
the negative energy spacetime sheet.

c) Since Erot and Ee are both proportional to ω2, one has

dω2

dt

1
ω2

∼ 2
P− − Pd

Erot −Ee
. (22.44)
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Since Ee is negligible as compared to Erot, ω can increase only if one has

P− ≥ Pd . (22.45)

Thus for P− = 0 spontaneous acceleration of the system is not possible. Notice that the splitting of the
gravitational join along boundaries bonds between rotating system and external world could also reduce frictional
losses and facilitate the effect.

The proposed mechanism might be called ’buy now pay later (or somewhere else)’ mechanism. The negative
energy could leave the system and be received by some subsystem elsewhere. Instead of sucking energy from
the external world, system feeds negative energy to its surroundings or to parallel negative energy spacetime
sheets. This mechanism is crucial for understanding how negative potential energy, say gravitational energy
is generated (a cloud of negative energy virtual gravitons represented as spacetime sheets), and is of utmost
importance in TGD inspired cosmology: without it one could not understand huge energy densities generated
near the moment of big bang (see the chapter ”TGD inspired cosmology” of [TGD]).

22.7.4 Topological self-referentiality and the generation negative energy space-
time sheets as bound state formation

The notion of self-referentiality is one of the deepest and most fascinating notions of mathematics but for
some reason it has not catched the full attention of physicists. I encountered the mystic variant of this notion
during my ’great experience’ (the idea about living system as a computer sitting at its own terminal) and a
more mathematical variant of the idea for a year or two later while reading the book ”Gödel, Escher, Bach” of
Douglas Hofstadter. It took however more than fifteen years before I managed to identify a possible concrete
realization of the notion in TGD based physics.

In the chapter ”Biological Realization of Self Hierarchy” of [cbook] the notion of topological self-referentiality
is discussed. MEs (massless extremals) and magnetic mirrors play a key role in TGD based model of living
matter. The connection with standard chemistry has been however lacking. It seems that some deep principle is
needed to build this connection. The hints about the big principle come from the following observations related
to the topological field quantization implying what might be called Bohr orbitology for the classical fields.

a) TGD predicts the existence of negative energy spacetime sheets, in particular MEs. The prediction is
based solely on the assumption that the spacetime is representable as a 4-surface.

b) One can understand gravitational binding energy only if negative energy MEs represent this energy. This
suggests that binding energy of a system has a very concrete representation as a negative energy MEs.

c) Quantum entanglement has as a geometric correlate join along boundaries bonds, in particular MEs and
possibly also magnetic mirrors. Only the entanglement associated with the bound states is stable against the
state preparation process leading to a maximally unentangled state in each quantum jump.

d) Classical superposition for em fields could mimick quantum superposition for states. The multiples of
the fundamental frequency for ME could represent the BE condensate of bosons with energy defined by the
fundamental frequency f = c/L.

e) The phase increments of the CP2 coordinates around closed loops could represent phase increments of
spinor fields and superconducting order parameters around them as suggested in the chapter ”Macroscopic
Quantum Phases and Geometry of CP2” of [TGD].

f) Join along boundaries bonds can represent even half-odd integer spin topologically. The join along
boundaries bonds connecting 3-surface to a larger 3-surface get entangled in 2π rotation but in 4π rotation no
entanglement results : this is due to the fact that the bonds provide a representation for the homeotopy group
of 3-dimensional rotation group. A good manner to visualize the situation is to think of a cube inside a larger
cube with threads connecting the correesponding vertices of the cubes. An interesting question is whether also
spin and statistics connection could be represented classically somehow.
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These observations suggests a far-reaching generalization. Perhaps manysheeted spacetime allows the system
to represent in its own structure the theory about itself. All theoretical concepts usually thought to have rather
ethereal existence would have a concrete topological representation. These representations would exist already at
the elementary particle level. Not only biomolecules, but even hadrons, would be accompanied by a topological
representation about their theory analogous to a written language. p-Adic-to-real transition would actualize
this theory. Thus not only cognition but also symbolic representations of thoughts would be present in all length
scales.

This idea of self-referentiality is actually an essential part of the basic philosophy of TGD. TGD inspired
theory of consciousness implies that the Cartesian division to a world and theory about it is an illusion. Quantum
histories, which are TGD counterparts for the solutions of field equations are the reality, there is no need
to postulate any ’real’ reality behind them since conscious experience is associated between quantum jumps
between quantum histories rather than the ’real’ reality. ’Ontogeny recapitulates phylogeny’ principle states
that quantum histories have geometric and topological correlates at spacetime level. This is just what the idea
about topological representation of a theory about the system as a part of the system itself means. System
could consist of a hierarchy of levels such that N + 1:th level represents N :th level. Or perhaps more precisely,
what results in the interaction of N :th level systems.

Topological self-referentiality allows to understand what happens in overunity energy production. The
components of the system can bind mutually or with environment and negative energy spacetime sheets represent
binding energy. Bound state energy is liberated as a usable energy. The resulting bound states correspond to
spacetime sheets having typical sizes given by the p-adic length scale hypothesis and the process means basically
spacetime engineering. The typical wavelength of the radiation emitted in the process gives estimate for the
electromagnetic or gravitational size of the bound state. In ELF frequency range the electromagnetic size is of
order Earth size.

Electrolytic processes are especially interesting from the point of view of overunity energy production.
For instance, the production of hydrogen molecules in the electrolysis of water might be accompanied by the
formation of large bound states of water molecules and the liberation of the binding energy as a usable energy.
The signature for the process is simple: the energy liberated is larger than the energy deduced from the binding
energies of water and hydrogen molecules. Rather interestingly, the hydrogen bond energy deduced from the
evaporation energy per water molecule is .485 eV and is very near to the photon energy E(167) = .4844 eV
corresponding to p-adic length scale L(167) = 256L(151) for L(151) = 10 nm: k = 167 is one of the four
subsequent p-adic length scales k = 151, 157, 163, 167 which correspond to Gaussian Mersennes. Perhaps cold
fusion involves both the nuclear fusion by Troian horse mechanism and the formation of large scale bound states.

Biology provides an important area of applications and the model of biophotons developed in the chapter
”Homeopathy in Manysheeted Spacetime” of [?] leads to a concrete model for the generation of pairs of positive
and negative energy MEs at DNA level. Biomolecules and cells are are indeed bound states of macroscopic size.
The first form of life evolved under conditions in which electrolytic processes occurred: perhaps bound state
formation led to the generation of biomolecules and cells. What is nice that the development of long range
order (negative energy MEs) would have been automatically accompanied by the development of metabolism
(positive energy MEs!). Sol-gel transition crucial for cellular locomotion is a particular example of this process.
A natural path to follow in the attempts to build new energy technologies is to try to mimick what living nature
has already achieved. This kind of energy production would be also wasteless and support evolution.

22.7.5 Explanation of the coronal discharge

The presence of the coronal discharge in the experiments of Roshchin and Godin [2] has a characteristic pink-blue
character. This suggests that the light results from atomic or molecular transitions. Gas discharge tubes and so
called sprites and elves associated with certain type of lightnings exhibit also red and blue light (see [Williams]
and TGD based model of this phenomenon in the chapter ”Quantum model for sensory representations” of
[cbook]). In case of sprites red and blue light results from the electronic excitations of N2 molecules and blue
light from the collisions of electrons or N2 molecules exciting N+

2 ions. Similar mechanism could be at work also
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now. The electrons would be conduction electrons of metal drifting in the radial electric field inside magnetic
system and N2 molecules and N+

2 ions would be ions of the surrounding air.
What happens is that the electrons and ions are accelerated in the external field and achieve drift velocity

determined by the condition

mv2

2
= eEl , l = 1

nσ
. (22.46)

Here σ denotes the total scattering cross section for the scattering of the charged particle on molecules and l
denotes the length of the average free path of the charged particle. The condition simply states that the kinetic
energy gained in the field between two interactions equals to the work done by the electric field on charged
particle.

This formula generalizes as such to the situation in which magnetic field is present since magnetic field does
not perform work. In the situation in which drift velocity is so large that it can induce ionizations the magnetic
force dominates and particle orbits have radii considerably larger than the radius of the magnetic system. This
means that orbits can be approximated with straight lines.

In present case one has for the local drift velocity

vd =

√
2eωρB
nσ

. (22.47)

Numerically one has

vd

v
∼ 105

√
ρ1

ρ

n0

n
.

Here the estimate σ ∼ 10−20 m2 (geometric cross section for atom) is used. ρ1 = 1 m denotes the radius of the
magnetic system and n0 = 1030/m3 is order of magnitude for the density of condensed matter. Clearly drift
velocity is always much larger than the rotation velocity and actually relativistic.

Ionization becomes possible when the kinetic energy is above the ionization energy Eion of the molecules
and atoms present at the spacetime sheet. This condition determines the critical value of the electric field as

eEcr = 2∆Eionnσ . (22.48)

The critical value of the electric field is proportional to the density n of the molecules. The ionization condition
gives the lower bound

vd ≥
√

2Eion/m (22.49)

for the drift velocity. For instance, the lower bound for vd is of order 10−2c for for electron Thus ordinary
dielectric breakdown at atomic spacetime sheet can explain the pink-blue radiation.

22.7.6 Strange magnetic field structures

In TGD framework the strange magnetic field structures observed in the experiments of Roshchin and Godin
[2] and having a geometry of cylindrical shells are identiable as topological field quanta of the magnetic field
generated by the rotating magnetic system (flux quanta could also carry Z0 magnetic fields, see below).

One could understand the lowering of the temperature inside the magnetic flux structures in the following
manner. In ordinary hydrodynamics the condition p+ρv2/2 = p0, where p0 is pressure in the region where flow
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velocity vanishes, holds true by energy conservation along flow lines. In magnetohydrostatics the corresponding
condition reads as

p+
e2B2

2
= p0 = nT0 , (h̄ = c = 1) . (22.50)

Here p0 and T0 denote the pressure and temperature outside the magnetic flux tubes and the equation p = nT
for ideal gas has been used. The equation implies a lowering of the temperature:

∆T
T

= −e
2B2

2p0
.

For a magnetic field strength of order .05 Tesla and pressure of one atmosphere (105 N/m2) the estimate for the
reduction is ∆T/T ∼ 10−2, which is of the same order of magnitude as the reported reduction of temperature
∆T/T ' 6 K/295 K = .02.

22.7.7 The classical Z0 fields as TGD counterpart for torsion fields

TGD predicts the existence of classical Z0 fields (Z0 bosons are ultraheavy companions of photons responsible for
neutral current weak interactions; (see the chapter ”Anomalies explainable by TGD based spacetime concept”
of [padTGD]). The Z0 charge of atomic nucleus is essentially its neutron number since proton’s Z0 charge is
very small. Neutrinos screen the Z0 charge of the condensed matter above length scales of neutrino Compton
length which is of the order of cell size (see the chapter ”TGD and condensed matter physics” of [padTGD]).
Under certain circumstances also Z0 electric fields can cause detectable effects. For instance, the TGD based
explanations of the tritium beta decay anomaly [Lobashev et al], the acceleration anomaly of spaceships in outer
space [Anderson et al] discovered in NASA, and the anomalous variation of the radioactive decay rates [Shnoll]
involve the interaction of small sized objects with large Z0 charges with astrophysical Z0 electric fields.

Z0 neutrality does not exclude the possibility of Z0 magnetic fields: what is required that nuclei and neutrinos
rotate with slightly different velocities. Thus rotating macroscopic objects could generate Z0 magnetic fields
and the claimed properties of the torsion fields [Shipov, 1] are very much like those of Z0 magnetic fields. In
particular, also classical Z0 field has parity breaking axial coupling to elementary particles, and large parity
breaking effects are predicted (chiral selection in living matter has explanation along these lines).

The generation of classical Z0 magnetic field might be involved with the large parity breaking observed
in the experiments of Roshchin and Godin [2] (the critical rotation velocities were different for clockwise and
counterclockwise rotations). Note however that also the sign of vacuum charge density involves parity breaking
effect. It is also possible that flux structures carry combination of magnetic and Z0 magnetic fields and the
strange shell like magnetic field structures could be accompanied also by Z0 magnetic fields.

To sum up, it seems that the experimental findings of Roshchin and Godin could be satisfactorily understood
at the phenomenological level in TGD framework although quantitative modelling is not possible at this stage.

22.8 Superluminal velocities, massless extremals, and quantum jumps

between quantum histories

Superluminal light velocities have been observed during the last half decade in various systems [Chiao]. The
first evidence came from the experiments of Chiao and Steinberg [Steinberg & Chiao] and the experiment of
Nimtz and collaborators [Nimtz et al]. In the latter experiment Mozartz Symphony #40 was transduced using
microwaves with a superluminal velocity equal to 4.7c. What makes this experiment especially interesting is
that it challenges the assumption about c as the maximal signal velocity and Nimtz indeed believes that signal
propagation with superluminal velocities is possible. Variants of these experiments have been later repeated
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using microwaves and laser light and superluminal velocities as high as 300c have been observed [Wang]. Also
evidence for two different tunneling times [Balcou & Dutriaux] corresponding to the lateral displacement and
angular deflection of the beam has been found.

To my opinion, these strange effects are a genuine challenge for the theories having Lorentz invariance as a
basic symmetry. In TGD framework superluminality has a surprisingly simple phenomenological description in
terms of quantum jump between quantum histories concept and massless extremals (MEs) providing a ’Bohr
orbit’ model for the quantized gauge fields. These concepts provide also a first principle quantum description
for dissipation and self-organization (see the chapter ”Quantum Model for Self-Organization” of [cbook]). MEs
are in a key role in TGD based model of consciousness and living matter (see the chapters ”Quantum Model
of Nervepulse and EEG”, ”General Theory of Qualia” and ”Spectroscopy of Consciousness” of [cbook]). The
strange causal anomalies of neuroscience [Libet et al (1979), Deeke et al] and the observations of Radin and
Bierman [Bierman & Radin] provide support for the notion. The model for the propagation with effective
superluminal velocity provides especially clean evidence for the importance of MEs and allows to build a
more detailed view about MEs. Superluminal effects also encourage to take seriously the exotic energy- and
communication technologies suggested by TGD.

22.8.1 General model for superluminal velocities

Consider first the general model for the superluminal velocities in TGD framework.

Massless extremals as Bohr orbit representation of em field

In TGD framework self-organization occurs by quantum jumps between quantum histories. Quantum histories
have as their geometric correlates classical spacetime surfaces with topological field quanta represented by
spacetime sheets and carrying classical gauge field configurations providing ’Bohr orbit’ type representation for
quantum fields. The ’Bohr orbits’ associated with photons correspond to the so called massless extremals (MEs)
carrying superposition of the harmonics fn = nf1 of the fundamental frequency f1 determined by the length L
of ME (f1 = c/L). The lightlike vacuum current associated with ME generates coherent photons and ME also
carries a Bose-Einstein condensate of collinear photons at these frequencies. Assuming that these photons are
detected, a nice understanding of the relationship between descriptions based on classical fields and photons
results. What is important is that both aspects are necessary for the proper understanding of the phenomena
involved.

The interaction of the spacetime surface representing photon beam with medium breaks it into
MEs

The effect involves the interaction of the photon beam with the medium idealized as a potential barrier and by a
model for the dispersion boiling down to a frequency dependent di-electric constant and magnetic permeability.
This interaction involves dissipation which means in TGD framework self-organization involving a sequence
of quantum jumps between quantum histories. The intuitive view is that coherence is lost so that invididual
components of the classical em field propagate without interfering. Geometrically this means that medium
induces the decomposition of the classical em field represented by single spacetime sheet X4

e associated with
photon beam state to separate spacetime sheets represented as MEs which are analogous to virtual photons.
One can visualize the effect of the medium to the spacetime surface representing the em field as a collision
inducing the breaking of this surface into pieces represented by MEs analogous to virtual photons.

The drift of ME towards geometric past induces the increase of the effective light velocity

The classical 4-dimensional(!) field configuration associated with ME changes in each quantum jump. Depending
on whether the average shift occurring in the quantum jump is forwards or backwards in time, a reduction or
increase of the effective light velocity results. If MEs correspond to spacetime sheets of finite geometrotemporal
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duration (which is not same as the duration defined by the number of quantum jumps during which ME exists),
this shift of the field configuration could simply result from the drift of ME to the direction of the geometric
future or past. Superluminality would mean that the direction of the arrow of the geometric time changes
locally.

The reversed time arrow means that MEs carrying negative classical energies are generated in the exper-
iment. The negative energy MEs would drift to the direction of the geometric past and give rise to effective
superluminality whereas positive energy MEs would drift to the direction of the geometric future and induce the
effective reduction of the light velocity observed in the normal situation. Only effective sub-/super-luminality
is in question since light velocity is c for each ME in the sequence. In TGD inspired theory of consciousness
this mechanism is fundamental for the understanding of EEG: the velocity v ∼ 10 m/s identified usually as
phase velocity of EEG waves correspond to the drift velocity of ELF MEs in TGD framework (see the chapter
”Quantum model of Nervepulse and EEG” of [cbook]).

Rather paradoxically, it is possible to have a situation in which after sufficiently many quantum jumps the
classical field leaves the medium before it entered it in the spacetime surface associated with the first quantum
jump. Note however that for the spacetime surface associated with the last quantum jump classical signal
entered the medium before it left it.

Doppler shift provides a test distinguishing between genuine superluminality and effective superluminality
and perhaps also between TGD view and standard dispersion model based on the assumption that propagation
velocity in medium depends on frequency. The prediction is that c rather than v > c should appear in the
formula of the Doppler shift.

Interference of photon beams described in terms of MEs

The basic question is how should one describe in TGD framework the combination of beams to form single
beam giving rise to interference effects? To answer this question one must keep in mind the basic philosophy:
it is classical gauge fields associated with MEs which provide the fundamental description of the phenomenon
and photons provide only a diagnostic tool allowing to measure the strengths of the classical fields associated
with MEs.

The fusion of photon beams is the reverse of the process causing decoherence and thus describable as a
fusion of MEs to the spacetime sheet X4

e representing the em field outside medium. Positive/negative energy
ME is a geometrical analog of a virtual particle emitted by X4

e and travelling forwards/backwards in time to
be eventually absorbed.

The fusion of photon beams is the reverse of the process causing decoherence and thus describable as a
fusion of MEs to the spacetime sheet X4

e representing the em field outside medium. Positive/negative energy
ME is a geometrical analog of a virtual particle emitted by X4

e and travelling forwards/backwards in time to
be eventually absorbed.

Concerning the precise geometric meaning of the fusion there one can consider two options:
a) Fusion corresponds to the formation of topological sum in which case ME and X4

e are parallel spacetime
sheets having distance of order CP2 size. The interference of the classical gauge fields is not possible in this
case since they reside on different spacetime sheets.

b) Fusion corresponds to the formation of join along boundaries bonds between boundaries of ME and X4
e .

The classical fields associated with ME interfere with those associated with X4
e when they enter into X4

e . Hence
this option is strongly favoured.

In case b) the resulting structure is a 4-dimensional variant of a typical string diagram with each ME
representing a loop carrying photons with basic frequency and its harmonics. These loops also interact with
the medium and interaction is also induced by the formation of join along boundaries bonds. In each quantum
jump the positive/negative energy virtual ME shifts forwards/backwards in geometric time: this is very much
like motion of MEs along the 3-dimensional boundary of X4

e . In normal dispersive media positive energy MEs
leading to the reduction of the light velocity dominate.
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This rather surreal picture suggests that virtual MEs are like living creatures creeping along the boundary
of X4

e to the direction of past or future: this brings in mind proteins creeping in a similar manner along
microtubular surface. In fact, MEs are identified as carriers of lifeforms in TGD inspired theory of living
systems (see the chapter ”General Theory of Qualia” of [cbook]): the reason is that they carry so called exotic
p-adic Super Virasoro representations providing MEs with enormous information storage and representation
capacities.

Do the photons associated with negative energy MEs have positive or negative energies?

Classical-quantum correspondence suggests strongly that the photons generated by the negative energy MEs
have negative energies. It is quite possible that negative energy photons could be regarded as counterparts of
negative energy on mass shell photons appearing in the Hamiltonian formalism and assigned with annihilation
operators. On spacetime sheets with negative time orientation they do not annihilate vacuum and generate
genuine many particle states. These on mass shell states have however finite spatiotemporal extend. When the
planewave restricted to a finite spacetime volume is developed into Fourier series in entire Minkowski space,
the series contains also off mass shell components: this suggests an obvious connection with the virtual particle
concept used in Feynmann diagrammatics.

If negative energy photons are generated, the absorption of these photons on the positive energy spacetime
sheets could result as transitions of the excited states of atoms to ground state without photon emission and
would be analogous to higher order processes induced by the exchange of negative energy virtual photons.
In the similar manner emission of negative energy photons would lead from ground state to an excited state.
The creation of pairs MEs with opposite time orientations, and thus also classical energies, accompanied by
positive/negative energy photons provides mechanisms of amplification and population inversion. Population
inversion can occur through the emission of negative energy photons whereas as amplification involves emission of
positive energy photons in a state with an inverted population. Amplification/generation of population inversion
presumably involves BE condensation of positive/negative energy photons on positive/negative energy MEs and
a generation of positive/negative energy BE condensate.

Since the transmission time is measured by interference effects, it is basically classical field which is measured
by the rate of photons it produces. More concretely and using standard terminology, the incoming photon beam
is split to a part going through the optical barrier and a part which travels in the free space, and these beams
are combined together in such a position that destructive or constructive interference occurs [Chiao]. Hence the
experimental arrangements used do not provide answer to the question whether negative energy photons are
present or not.

Rather interestingly, the experimental arrangement yielding superluminal velocity of 300c [Wang] is a slight
modification of an arrangement yielding amplification. In a normal situation first beam generates population
inversion and second beam with a precisely defined wavelength is amplified. In the superluminal situation the
wavelength of the second beam differs slightly from the value yielding amplification and only superluminality
results.

The following interpretation of the results might make sense.
a) In the situation giving rise to amplification the transitions to ground state generate photons which suffer
Bose-Einstein condensation to the ME representing second beam.
b) In the superluminal situation population reversal seems to be amplified by a mechanism generating Bose-
Einstein condensate of negative energy photons emitted in the transitions from the ground state to the excited
state.
c) A recoil effect, which is slightly different for the atomic transition and its reversal due to the different rest
masses of the atom in the ground state and excited states, explains why the superluminality occurs for a slightly
different photon wavelength than amplification. The rest mass of the atom is given by Mc2 − Ei, where Ei,
i = 1, 2 is the binding energy of atom in ground state and excited state. A little calculation using energy and
momentum conservation for the emission of positive/negative energy photon shows that the fractional difference
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of photon wavelengths is is in a good approximation

∆λ
λ

= −∆E
E

=
1
2
(
E

Mc2
)2 . (22.51)

If this interpretation is correct, then the only conclusion seems to be that beam amplification represents a
laboratory realization of the TGD based exotic mechanism of energy production.

22.8.2 Quantitative model

In the following the hypothesis that superluminality is associated with a tunneling through an optical barrier
[Chiao] is criticized, a very brief summary of the basic tunneling time models is given, and TGD based model
of superluminality based on the hypothesis that self-organization is involved.

Is superluminality really associated with optical tunneling?

In standard quantum mechanics the transmission of photons in the experimental situations involving superlumi-
nality is modelled as a tunneling through optical barrier and tunneling time is in the role of the basic parameter.
This approach is however plagued by several difficulties basically due to the highly phenomenological description
of the dissipative effects.

a) Dispersive medium allows a handful of different velocities corresponding to phase -, group -, energy-,
signal- and front velocities. The problem is to decide which of these velocities, if any, corresponds to the
velocity of photon. In TGD framework this problem does not appear since the description relies solely on the
classical fields associated with MEs.

b) The treatment of the situation as tunneling can be questioned if self-organization is involved since tun-
neling is essentially an effect associated with single solution of Schrödinger equation. In TGD approach the
phenomenon is not treated as tunneling but as self-organization phenomenon.

Depending on the identification of the velocity of photon, several theories for the tunneling time result
[Chiao & Steinberg].

a) In Wigner’s theory [Chiao & Steinberg] group velocity is identified as the photon velocity and several
experiments support the view that effective group velocity determines the transmission time [Chiao]. What one
calculates is the time for the peak of a wave packet to emerge from the exit face of the tunnel barrier relative
to the time the peak of the indiced wave packet arrives at the entrance face. TGD view is consistent with this
identification as long as one can assume that the phenomenological description of self-organization by quantum
jumps using classical field equations with complex dielectric constant is a good approximation.

b) Buttiker-Landauer time is based on semiclassical model [Chiao & Steinberg]. Since the phenomenon is
modelled as a tunnelling phenomenon, wavevector and velocity are purely imaginary inside the medium so that
one must use absolute value. To my opinion, this feature makes this approach highly questionable although
it seems obvious to me that the emergence of the imaginary time signals for the presence of two times: the
geometric time and the subjectively experienced time defined by the sequence of quantum jumps in TGD.

Model for the drift of ME in time direction

Consider now a simple TGD based model for the reduction/increase of the effective light velocity and estimation
of the effective light velocity.

a) In single quantum jump the average increase of psychological time defined as the center of mass temporal
coordinate for the cognitive spacetime sheet representing conscious observer is assumed to be given by

τ = τCP2 ' 10−39 sec .
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The phrase ’cognitive spacetime sheet’ sounds strange in present context but means only that spacetime sheet
has finite geometrotemporal duration. This hypothesis applies to quantum jumps of any self-organizing system
in particular MEs, which are basic building blocks of living matter in TGD inspired theory of consciousness
[cbook]. The estimate for τ relies on dimensional analysis and is assumed to hold true for spacetime sheets which
have suffered topological condensation to the interior of a larger spacetime sheet by topological sum contacts.
This however is not the case now since MEs suffer 3-dimensional topological condensation on the boundary
of X4

e representing em field outside the medium (the formation of join along boundaries bonds is nothing but
topological condensation for boundaries).

b) If ME is glued by join along boundaries bonds to the boundary of X4
e , the average increment of geometric

time in quantum jump, call it τB, is not necessarily equal τ and one has

τB = pτ . (22.52)

Here p represents a numerical factor depending on the properties of the cognitive spacetime sheet and on the
properties of the boundary ofX4

e . Unless n is constant, cognitive spacetime sheets drift along the 3-dimensional
boundary of X4

e with different velocities. Situation can be also complicated by the fact that ME need not be
all the time in the self-organizing self-state and it could be that the drifting does not occur otherwise: this
obviously implies the variation of the effective values of τB and p.

Consider now how the reduction/increase of the effective light velocity results in this picture.
a) Suppose that the classical field configuration is shifted in time direction by average time interval

∆t = pτ .

in single quantum jump. For p > 0 (p < 0) the shift is to the direction of the geometric future (past). If ME
shifts as such without any change in the field configuration and is all the time in the self-organizating state,
then p = 1 corresponds to the simplest situation in which all cognitive spacetime sheets drift with the same
velocity to the direction of future. During the self-organization process initiated at time t0 and having lasted
for a time T = t− t0, the net temporal shift of the field configuration, is

∆T = pT = p(t− t0) . (22.53)

The resulting temporal shift of the field configuration Ψ(x, t) is

Ψ(x, t) → Ψ(x, t−∆T ) = Ψ(x, t− p(t − t0)) .

b) In particular, the effectively 2-dimensional field configuration

Ψ(x− ct)

associated with ME and propagating with light velocity, is replaced with the field configuration

Ψ(x− c(t− pT )) = Ψ(x− c(1− p)t + pct0) . (22.54)

The effective propagation velocity is thus

v = c(1− p) , (22.55)

and is indeed superluminal for p < 0. Also phase shift determined by the parameter pct0 occurs.
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Relationship of the effective light velocity with the parameters describing dispersive media

Experimental data as well as the fact that classical fields associated with MEs provide a basic description of
the process, encourage the identification of the effective light velocity v as group velocity

v = cg =
dω

dk
. (22.56)

From the relationships

ω(k) = kc1 , c1 = Kc , K =
√

ε0µ0
ε(ω)µ(ω) , (22.57)

one has

v = c1 + ω
dc1
dω

,

1 + p = K + ω
dK

dω
. (22.58)

Thus one can relate the parameter p to the parameters ε and µ characterizing the dispersive medium phenom-
enologically.

The fact that several superluminal velocities are observed [Chiao], means that the negative energy MEs
generated in the experiment drift with widely different different average velocities to the geometric past. The
possibility of several drift velocities could relate to the fact that the dispersion relation ω = kc1(ω) allows several
solutions for a given wavevector. Since also subluminal effective transmission velocities depend on frequency,
also the positive energy MEs having different lengths and therefore different fundamental frequencies drift with
different average velocities to the direction of geometric future. The appearence of several superluminal light
velocities suggests that there are several simultaneous self-organization processes and that the value of p depends
on the asymptotic pattern of the self-organization process.

The observation of several superluminal velocities is consistent with the assumption that the temporal drift
rate along the boundaries of X4

e , as opposed to the drift rate along the interior of X4
e , is not constant and can

vary by at least two orders of magnitude. An alternative possibility is that MEs spend only part of time in
quantum self-organizing ’self-state’ (being thus p-adically unentangled) in which they drift. The possibility of
velocities as high as v = 300c [Wang] would mean that for lower superluminal velocities, say v = 1.8c, ME drifts
along boundary for less than one percent of time.

22.8.3 Possible technological implications

The significance of the superluminal velocities is that they provide empirical support for those predictions of
quantum TGD, which are in deepest conflict with the standard physics views and predict the possibility of new,
rather science fictive technologies.

a) The mere assumption that spacetime is manysheeted 4-surface, implies the possibility of negative time
orientations and negative energies. This suggests the possibility of generating energy from vacuum by simply
generating pairs of spacetime sheets with opposite energies. For instance, the generation of MEs with opposite
momenta could be in a fundamental role in biology and make possible coherent motion. MEs carry also so called
exotic representations of Super Virasoro algebra giving rise to exotic ultralight particles and these particles are
in a key role in TGD based model of life.

b) The possibility of classical communications backwards in time are suggested strongly and would be re-
alized by MEs with negative time orientation. Quantum communications forwards/backwards in time would
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correspond to the drift of positive/negative energy MEs forwards/backwards in geometric time and the explana-
tion of superluminality involves this assumption. These communications are nothing but conscious life moving
forwards/backwards in geometric time (perhaps one could speak of life and antilife!). the basic difference be-
tween classical and quantum communications would be that message is replaced by a conscious messanger in
quantum communications. Combination of the communications into geometric past and future would make pos-
sible apparent superluminal communications. Incredible as it sounds, also communications with the civilizations
of the geometric past and future become in principle possible.

The explanation of both the ordinary reduction of the effective propagation velocity of light and superlu-
minality in terms of MEs, together with the explanation of the amplification mechanism associated with the
experimental arrangement used by Wang, means that these experiments provide clear empirical evidence for the
generation of MEs (as well as photons) with both negative and oppposite energies having finite time duration
and drifting quantum jump by quantum jump into geometric future or past. These properties are indeed crucial
for the prequisites of new energy and information technologies.
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