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A bst r act

A TGD inspired model for the st range replica st ructures observed when DNA sample is radi-
ated by red, IR, and UV light using two methods by Peter Gariaev and collaborators. The first
method produces what is tentat ively interpreted as replica images of either DNA sample or of five
red lamps used to irradiate the sample. Second method produce replica image of environment
with replicat ion in horizontal direct ion but only at the right hand side of the apparatus. Also a
white phantom variant of the replica t rajectory observed in the first experiment is observed and
has in vert ical direct ion the size scale of the apparatus.

The model is developed in order to explain the characteric features of the replica pat terns.
The basic not ions are magnet ic body, massless ext remal (topological light ray), the existence of
Bose-Einstein condensats of Cooper pairs at magnet ic flux tubes, and dark photons with large
value of Planck constant for which macroscopic quantum coherence is possible. The hypothesis is
that the first method makes part of the magnet ic body of DNA sample visible whereas method I I
would produce replica hologram of environment using dark photons and produce also a phantom
image of the magnet ic tubes becoming visible by method I. Replicas would result as mirror hall
effect in the sense that the dark photons would move back and forth between the part of magnet ic
body becoming visible by method I and serving as a mirror and the objects of environment
serving also asmirrors. What is however required is that not only the outer boundaries of objects
visible via ordinary reflect ion act as mirrors but also the parts of the outer boundary not usually
visible perform mirror funct ion so that an essent ially 3-D vision providing informat ion about the
geomet ry of the ent ire object would be in quest ion. Many-sheeted space-t ime allows this.

Thepresenceof thehologram image for method I I requires theself-sustainment of the reference
beam only whereas thepresenceof phantom DNA image for method I requires theself-sustainment
of both beams. Non-linear dynamics for the energy feed from DNA to the magnet ic body could
make possible self-sustainment for both beams simultaneously. Non-linear dynamics for beams
themselves could allow for the self-sustainment of reference beam and/ or reflected beam. The
lat ter opt ion is favored by data.
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1 I nt roduct ion

The findings of Gariaev’s group include the rotat ion of polarizat ion plane of laser light by DNA [4],
phantom DNA effect [3], the t ransformat ion of laser light to radio wave photons having biological
effects [6], the coding of DNA sequences to the modulated polarizat ion plane of laser light and the
ability of this kind of light to induce gene expression in another organisms provided the modulated
polarizat ion pat tern corresponds to an ” address” characterizing the organism [4], and the format ion
of images of what is believed to be DNA sample itself and of the objects of environment by DNA
sample in a cell irradiated by ordinary light in UV-IR range [5].

1.1 T he not ion of wave genome

Peter Gariaev and collaborators have int roduced the not ion of wave genome [4] requiring the coding
of DNA sequences to temporal pat terns of coherent em fields forming a bio-hologram represent ing
geometric informat ion about the organism. Code could mean that nucleot ide is represented by a
characterist ic rotat ion angle for the polarizat ion plane of linearly polarized laser radiat ion scat tering
from it . The experiments of Peter Gariaev’s team [6] suggest that this kind rotat ion is induced
by chromosomes by a mechanism which to my best knowledge is poorly understood. Other open
quest ions concern the precise ident ificat ion of the subst rate of the bio-hologram, of the referencewave
and of informat ion carrying wave, and of the mechanism making possible (quantum) coherence in
macroscopic length scales.
The reading of the DNA sequence to a radiat ion pat tern is assumed to rely on the propagat ion

of an acoust ic soliton along DNA [4]. Whatever this process is, one should also ident ify the reverse
process inducing the act ivat ion of the genome as the target organism receives the radiat ion coding
for the DNA provided the genet ic ” address” is correct . One should also ident ify the mechanism
transforming laser radiat ion to radio-waves at various frequencies as well as the mechanism creat ing
what is believed to be the image of DNA sample and replicated images of some inst ruments used in
experiment .

1.2 Hologram like radiat ion pat t erns generat ed by DNA

In this art icle one part icular experiment , namely the already ment ioned experiment involving the
format ion of two kinds of st range replica st ructures result ing when DNA sample is radiated by red, IR,
and UV light using two methods by Gariaev’s group [5] will be discussed. The original interpretat ion
of the image produce by first method is as a replica image of DNA sample. This interpretat ion can be
challenged. The second image is interpreted as a hologram image of the environment . In the following
the interpretat ion of these images in TGD framework is discussed.
The first method produceswhat was originally interpreted as replica images of either DNA sample

or of five red lampsused to irradiate thesample. Second method produce replica imageof environment
with replicat ion in horizontal direct ion but only at the right hand side of the apparatus. Also a white
phantom variant of the replica t rajectory observed in the first experiment is observed and has in
vert ical dir
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1.3 Basic TGD based not ions involved wit h t he model

In this art icle a model explaining the characterist ic features of the replica pat terns is developed. The
model is inspired by Topological Geometrodynamics (TGD), the recent state of which is discussed in
Prespacet ime Journal [12]. TGD is a proposal for a unified theory of the fundamental interact ions
based on a generalizat ion of the not ion of space-t ime having perhaps itsmost important consequences
at the level of living systems. TGD inspired theory of consciousness and of quantum biology is
discussed in the art icles [13, 14, 15] of Journal of Consciousness Research & Explorat ion. The model
differs in many respects from the general model of proposed by Peter Gariaev and collaborators [4]
but shares with it the vision about holograms as a basic element of informat ion processing in living
systems at DNA level.
The basic not ions are magnet ic body, massless extremal (topological light ray), the existence of

Bose-Einstein condensates of Cooper pairs at magnet ic flux tubes, and dark photons with large value
of Planck constant for which macroscopic quantum coherence is possible. Also the hypothesis that
the differences of zero point kinet ic energies for space-t ime sheets with different p-adic length scales
define universal metabolic energy quanta is used in the model for pumping of radiat ion energy to the
system. The hypothesis is that the first method makes part of the magnet ic body of DNA sample
visible whereas method I I would produce replica hologram of environment using dark photons and
also the phantom image of the flux tubes becoming visible by method I.
Replicas would result by mirror hall effect in the sense that the dark photons would move back

and forth between the part of magnet ic body becoming visible by method I and serving as a mirror
and the objects of environment serving also as mirrors. What is however required is that not only
the outer boundaries of objects visible via ordinary reflect ion act as mirrors but also the parts of the
outer boundary not usually visible perform mirror funct ion so that an essent ially 3-D vision providing
informat ion about the geometry of the ent ire object would be in quest ion. Many-sheeted space-t ime
allows this.
The presence of the hologram image for method I I requires the self-sustainment of the reference

beam only whereas the presence of phantom DNA image for method I requires the self-sustainment
of both beams. Non-linear dynamics for the energy feed from DNA to themagnet ic body could make
possible self-sustainment for both beams simultaneously. Non-linear dynamics for beams themselves
could allow for the self-sustainment of reference beam and/ or reflected beam. The lat ter opt ion is
favored by data.

2 Observat ions

Two methods are involved to produce images with replica st ructure in the experiments of Gariaev’s
team. The detailed experimental arrangement and results of these experiments are described in [5].
Reader can get a concrete idea about the experiments from the figures at the end of this art icle.
For both methods one uses sources of red and IR photons emit ted by diodes as well as sources

of UV-B and UV-C photons (for a schemat ic representat ion of the experimental apparatus Fig. 13).
The wave lengths and energies for red and IR photons are given by the following table.

λ / nm 650 920
E/ eV 1.91 1.35

(2.1)

The wave-length and energy intervals for UV-B and UB-C radiat ion are given by the following
tables.

Energy r ange [λ1, λ2]/ nm [E1, E2]/ eV

UV − B [315, 280] [3.94, 4.43]
UV − C [280, 100]] [4.43, 12.40]

(2.2)

1. In method I red, IR, and UV-B and UV-C beams are present all the t ime. During irradiat ion
is one detects what are called DNA replica t rajectories (Figs. 3 and 4) These roughly vert ical
tubular st ructures (or less probably, planar st ructures orthogonal to the preferred horizontal
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direct ion) have grainy st ructure (Fig. 3). Replica t rajectories decompose to five sub-t rajectories
which probably correspond to the five red diodes irradiat ing DNA direct ly (Fig. 4). One could
interpret the replica t rajectories as images of DNA sample or of red diodes created by the DNA
sample.

Long-lived red DNA replica t rajectories called phantom DNA trajectories are present also when
the irradiat ion has ceased (Fig. 5). The dist ribut ions of brightness for these images in RGB
model are represented in Fig. 6 represent ing especially clearly the st ructure of the t rajectories.

2. In method I I samebeamsare present but only periodically. The replicas appear when thebeams
are not on and are in horizontal direct ion represent ing environment (Fig. 2). The basic feature
is that the objects of environment are replicated in horizontal direct ion with distance defined by
the horizontal size of the object so that fractal st ructure results. There are also phantom DNA
replicas which are white and to the left of DNA sample and could correspond to the red replicas
seen by method I (Fig. 2). These structures are thicker than than the red replica t rajectoriess
of method I.

What is remarkable that the replicas represent ing environment carry informat ion about the
geometry of the entire objects rather than that for the outer surface of these objects seen in
reflect ion: a kind of 3-dimensional vision seems to be in quest ion which cannot be explained in
termsof ordinary hologramsalone. Thevert ical region in which replicasareobtained corresponds
to the height of the roughly vert ical replica st ructures produced by method I.

What is equally remarkable is that the replicas appear only at the right hand side of the system
but not at the left hand side. St rangely, the touching of theDNA sample however shifts replicas
to the left after which they disappear in about 5 to 8 seconds (Fig. s 7 and 8). The color of the
replicas can be white, reddish, red and even blue. It is not quite clear whether the left replicas
are mirror images of right replicas or images of the left hand side of the environment .

In both cases the key quest ion is whether the replica t rajectories represent real physical objects
or whether they are analogous to a sequence of mirror images result ing when one has object between
two mirrors and repeated reflect ions create a sequence of images replicas (mirror hall effect ).

3 M odel for t he findings

The model for the findings is based on TGD inspired model of quantum biology. The key physical
input of the TGD based model are the not ions of magnet ic body [30] and of massless ext remal (ME)
or topological light ray [27], and the ident ificat ion of dark mat ter in terms of a hierarchy of Planck
constants [23] assumed to play a key role in living mat ter. These not ions are described briefly in [15].
A more detailed descript ions can be found in online books about TGD: for magnet ic body in [30, 31],
for MEs in [27] and for the hierarchy of Planck constants in [23].

3.1 Basic not ions and ideas

The key not ions and ideas of the TGD inspired model are the same as of the model discussed in
[26] as a possible framework for understanding the findings of Gariaev’s team. Only the t reatment is
considerably more detailed.

1. In TGD inspired theory of quantum biology one assigns to all biological st ructures magnet ic
bodies which use biological bodies as sensory receptors and motor inst ruments. This is assumed
to hold t rue for DNA nucleot ides, DNA strands, and even DNA sample itself so that an onion
like hierarchy of magnet ic bodies results. Thebasic vision is that magnet ic flux sheets t raversing
through DNA integrate theDNAsof various nuclei to super DNA and that this occurs at level of
organs, organismsand even populat ionsand makespossible coherent geneexpression responsible
for the ability of living organisms to behave as single unit and also co-operate [24, 31]. The
magnet ic flux quanta and flux sheets can also end to the objects of the environment and this is
essent ial for the model to be proposed.

Themat ter at flux quanta is ident ified as dark matter and has Planck constant which is integer
mult iple of the ordinary one, and can be quite large so that macroscopic quantum coherence
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becomes possible. This makes possible the format ion of holograms and mirror hall effect since
the dark counterparts of the ordinary photons can have wave length much longer than the size
scale of the experimental apparatus.

Although the DNA preparat ion in the experiments of Gariaev’s team is formed from a cellular
st ructure by a violent chemical process removing proteins and cellular and nuclear membranes,
the magnet ic body of DNA sample could remain intact so that a natural hypothesis is that
magnet ic body are involved with the format ion of both DNA replica t rajectories and hologram
like replica t rajectories.

2. Topological light rays (MEs) are tubular st ructures very much analogous to laser beams. They
carry radiat ion moving with light velocity and without dispersion and dissipat ion in single space-
t ime direct ion that they are ideal for communicat ion and cont rol purposes. This linear superpo-
sit ion of only modes with parallel 4-D wave vectors is a key dist inct ion from Maxwell’s elect ro-
dynamics and due to non-linearity of the fundamental variat ional principle. More precisely, if
one changes the direct ion of the 4-D wave vector opposite, both 3-D wave vector and frequency
change sign so that the counterpart of phase conjugate laser light is in quest ion. Hence one
would have superposit ions of beams and their phase conjugates having interpretat ion as posit ive
and negat ive energy signals t raversing in opposite spat ial and temporal direct ions. At quantum
level one might perhaps speak posit ive and negat ive energy photons.

MEs could topologically condense at magnet ic flux quanta and would be accompanied by the
TGD counterparts of Alfven waves [17] represent ing t ransverse geometric oscillat ions of the
magnet ic flux quanta (sheets and tubes) regarded as space-t ime surfaces. It would be very
natural to assume that topological light rays serve as correlates for the photons reflected from
DNA sample to its magnet ic body. In rather precise sense these photons would represent the
scaled variant of EEG used by magnet ic body to cont rol brain and receive informat ion from
brain in TGD based model of brain.

3.2 M et hod I

The details of method I and the absence of the image of the environment (Fig. 3) in this case do not
encourage hologram interpretat ion. The interpretat ion coming first in mind is that the DNA replica
t rajectory is realized at magnet ic flux tubes serving as a screen. Flux sheets orthogonal to the planeof
the images cannot beexcluded but are less not plausible. The simplest assumpt ion is that the photons
of red light t ravel scat tered from DNA sample to the magnet ic flux tube like st ructures defining the
screen along MEs topologically condensed at magnet ic flux sheets t raversing through DNA strands
which are part ially un-winded and have length of order 1 cm. Red light could t ransform to dark
photons with large Planck constant with wavelength of order 1 cm but at themagnet ic body it would
t ransform part ially back to visible photons. This is however not necessary. Also UV and IR photons
would interact with the DNA sample and could provide themetabolic energy allowing also to amplify
the signal. Also UV and IR photons could t ransform to dark photons and define part of the ” EEG”
of the DNA sample.

3.3 M et hod I I

For method I I the interpretat ion in terms of a hologram like st ructure result ing when light t raveling
in horizontal direct ion is reflected from the objects of the environment is suggest ive.

1. For white cable like st ructures left from DNA sample referred to as phantom DNA replicas the
grainy replica st ructure is actually not present (Fig. 2) so that phantom DNA replica is perhaps
not the proper term. As in the case of method I these st ructures could be interpreted as images
of the magnet ic body serving as the hologram substrate. Since red light source is off , only the
white light emit ted by the DNA substrate is present . These st ructures are wider than the red
DNA replicas and a rough est imate for their thickness is about 1 cm so that the interpretat ion
as a flux tube of magnet ic body is suggest ive. The interpretat ion of the signal as counterparts of
bio-photons [7] generated when dark photons t ransform to ordinary visiblephotons is suggest ive.

2. Hologram interpretat ion for the replica of environment (Fig. 2) requires thesystem generates the
reference beam prevailing for some t ime although the irradiat ions are turned off . The reflected
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beamsdue to the irradiat ion would disappear as the irradiat ion is turned off so that the reference
beam can generate the hologram image.

3. The simplest assumpt ion is that there are horizontal flux tubes or sheet (s) in the plane defined
by the vert ical and horizontal direct ions and that the part of the magnet ic body corresponding
to DNA replica t rajectory serves as source of dark photons with large � [23], which t ravel to the
right in horizontal direct ion and along flux tubesconnected to theouter surfacesof theobjects of
environment . If the dark photons emanate from the st ructures visible as phantom DNA replica,
one can understand why the image is from the right hand side.

4. Similar connect ions to other living organisms would explain the original observat ions of Gur-
witsch about mitogenic radiat ion at UV frequencies [16]: the UV radiat ion would represent
decay products of dark variants of UV photons. One could also interpret bio-photons [7] at
visible wavelengths as decay products of their dark variants with much longer wave lengths.
These photons could produce also bunches of EEG photons for large enough value of � [31].
Also the findings of Gariaev’s group about the transformat ion of laser light irradiat ing DNA
to a radiat ion in a wide range of frequencies extending at least down to 104 Hz (corresponds
to a wavelength of about 10 km) and having biological effects [6] could be interpreted in terms
of long wave length dark photons with energies of visible photons. The role of low frequencies
down to 104 Hz at least in water memory [8, 9] suggests that the basic mechanism of water
memory is based on dark radio wave photons. The recent findings of the group led by HIV
nobelist Jean-Luc Montagnier [10] relat ing to water memory suggest an interact ion between
DNA samples based on radiat ion and also a new non-chemical representat ion of genet ic code
in terms of elect romagnet ic radiat ion pat terns proposed also by Gariaev’s team [4, 6]. TGD
approach suggests besides field representat ion based on MEs [29], a representat ion in terms of
flux tubes connect ing DNA and lipids of cell membrane [24], and a representat ion of genet ic code
in terms of the states of dark nucleons [25]. Computer science inspired view indeed suggests
DNA provides only one of the many representat ions of the genet ic code.

5. What different iates the hologram from the ordinary one is that reflect ions occur from the ent ire
outer surfaces- not only from the outer surface visible in ordinary sense but also from the ” inner
side” of the part not usually visible so that informat ion about ent ire 3-D geometry is obtained
(Fig. 2). Without this assumpt ion it is diffi cult to understand the replicat ion in the scale of
the replicated object . The repeated t ravel back and forth along these flux tubes or sheets would
produce mirror hall effect and the observed replica st ructure could be understood.

6. A possible reason for why replicas are horizontal is that the magnet ic body of DNA sample
receives informat ion from the environment and the objects are of environment tend to be in
the horizontal direct ion. Phantom DNA replicas which might relate to phantom DNA effect [3]
discovered also by Gariaev’s group appear only at the left hand side of the DNA sample and if
they represent ordinary images of the hologram substrate and serve as mirrors, the appearance
of the hologram replicas at the right hand side only can be understood. These images would
result as dark photons emit ted by the hologram subst rate t ransforms to visible light .

What happens in phantom DNA effect is that laser light scat ters from the chamber weakly
even after the DNA sample has been removed. The simplest explanat ion could be that some
fract ion of DNA leaves their magnet ic bodies to the sample and that the scat tering involves
these magnet ic bodies already in the original situat ion. Also water memory [8, 9, 10] could be
due to the fact that for some fract ion of thebiological molecules originally present in the solut ion
before dilut ion leaves the magnet ic bodies in the sample and generate the radiat ion responsible
for the biological effects as cyclot ron radiat ion [29].

7. The hologram imagewould result as the photons of the reflected reference beam transform back
to photons of visible (and possibly UV and IR) light . The reflect ion preserves only the vert ical
momentum of photon parallel to the flux tube so that reflect ions occur also in the direct ion
of the camera. The photons in quest ion need not correspond to single wave length. The UV
radiat ion necessary for the experiment might serve as a metabolic energy source allowing to
generate dark photons but it could also t ransform to dark photons defining the hologram. The
longitudinal coherence length [11]



4 THE REALIZATION OF THE HOLOGRAM AT THE LEVEL OF MAGNETIC BODY 7

ξ =
c
∆ f

=
λ2d
∆ λd

= r
λ2

∆ λ
, r =

�
�0

of dark photons must be larger than the size scale L ∼ 20 cm of the experimental apparatus in
order to produce mirror hall effect . From the assumpt ion that the size scale l ∼ 1 cm of the
grains of the replica t rajectory is of order l ∼ rλ , one obtains the est imate r = 15 × 210. This
gives λ / ∆ λ ∼ 20, which looks rather reasonable value.

The t ransformat ion of the right -handed mirror hall image to left handed as the DNA sample is
touched should be also understood.

1. The first quest ion is whether the effect of touch (Figs. 7 and 8) is mechanical or biological. The
proposed model encourages to consider the possibility that themagnet ic body assignable to the
hand or finger touching the sample generates the external irradiat ion generat ing dark photons
needed to generate a replica hologram from the left hand side of the apparatus. When the finger
is removed from thevicinity of thesample, oneexpects that thehologram disappearsas it indeed
does within 5-8 seconds. The mechanical instability induced by the direct touch could be the
reason for the disappearance of the right sided hologram. Also the intensity of the irradiat ion
from themagnet ic body assignable to hand is expected to be st ronger than theoriginal reference
beam so that the hologram is t ransformed to left -sided hologram. This explanat ion could be
tested by touching the sample from another side to see whether the hologram remains right
sided in this case.

2. One can imagine also alternat ive but more complex explanat ion not favored by Occam’s razor.
What comes in mind that the reference beam needed for the hologram and generated by DNA
sample of the magnet ic body is t ransformed to its unstable phase conjugate and thus t ravels
from left to right and produces a left sided replica hologram. An open quest ion is whether this
hologram is from left hand side of the system or a mirror image of the hologram from right hand
side. Perhaps this could be tested.

DNA strands and their conjugates should correspond to separate flux sheets and one can won-
der whether the double DNA strand maps to a doublet of magnet ic bodies (note the analogy
with two brain hemispheres and EEG) and whether left -right dichotomy could correspond to
DNA-conjugate DNA dichotomy. If so, then touching would lead to the disappearance of DNA
reference beam and the generat ion of its conjugate beam assignable to conjugate st rand of DNA
and perhaps scat tering from the conjugate hologram also formed in the process.

4 T he realizat ion of t he hologram at t he level of magnet ic
body

How the reference beam is generated and how the hologram subst rate is realized? These are the basic
quest ions to be answered. Reference beam should be generated by themagnet ic body itself and/ or by
DNA sample since it exists in absence of irradiat ion. Magnet ic body should define the photosensit ive
subst rate and the thickness of the analog of the photographic plate should be of the order of scaled up
wavelength in order to achieve this. Note that in the case of EEG photons similar mechanism would
mean that the size for the analog of the photographic plate is of order Earth size scale!

4.1 How t he reference beams and reflect ed beams are generat ed?

The explanat ion for the replica assumes that the reflected beams are horizontal. Reference beams
should be such that there exists a mechanism taking care the that they are preserved after the
irradiat ionscease. Themechanism generat ing thereferencebeam would bemost naturally thecoherent
decay of the excited state of a Bose-Einstein condensate. This condensate must be however assigned
with some other st ructure than hologram substrate itself.
One can dist inguish two DNA replica t rajectories near DNA sample and there are even more of

them at higher height (Fig. 3. The decay of the first replica t rajectory could provide reference beam
and reflected beam for the second replica t rajectory act ing as hologram substrate and vice versa. This
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mechanism works for an arbitary number of hologram subst rates and could be at work at red, IR, and
UV wave lengths. The mechanism is actually the same as the one generat ing ordinary laser beams
and skept ic can of course ask whether the large value of Planck constant is absolutely necessary.
The replica hologram obtained by method I I involves several colors. The figures about the holo-

grams show the presence of red light , reddish or white light , and also blue light and one must un-
derstand also this. Holograms are const ructed using monochromat ic laser light . The reading of the
hologram is however possible using even white light if the reference beam is orthogonal to the holo-
gram subst rate since in the idealizat ion that hologram is infinitely thin, the informat ion about the
wavelength of reference beam is completely lost in this case. The proposed model for the generat ion
of reference is consistent with the orthogonality.
The picture that emerges would be following.

1. At least the incoming red beam is t ransformed after the passage through the sample to a beam
with large value of Planck constant and wavelength of order say .2-.5 m corresponding to the
size of the region appearing in the hologram. It is quite possible that also UV and IR photons
t ransform to dark photons. At the magnet ic flux tube this beam of dark photons is split to two
pieces defining reference bream and the beam reflected from the objects of the environment . All
these beams are nearly horizontal. The reflected beam and reference beam recombine and form
a hologram substrate defined by magnet ic flux tubes assigned to the DNA replica t rajectory.

2. The cyclot ron Bose-Einstein condensates at magnet ic bodies funct ion as analogs of lasers. In-
stead of theexcitat ionsof atomic states onehasexcitat ionsof cyclot ron states of a Bose-Einstein
condensate with a large value of Planck constant . The excitat ion of these states requires pump-
ing of energy. The simplest possibility is that both UV, IR, red, and IR light pump energy to the
respect ivemodes so that one would havemult i-laser operat ion. Themagnet ic body is predicted
to have a hierarchical fractal st ructure with magnet ic fields whose st rengths correspond to the
p-adic length scale in quest ion with p-adic length scales coming as half octaves of basic scale
which convenient ly can be taken 10 nm defining the thicknessof cell membrane (for p-adic length
scale hypothesis, which forms one of the corner stones of TGD based part icle physics and of
quantum biology see [12]. These irradiat ions would excite different parts of the magnet ic body
giving rise to a fractal hierarchy of holograms. The camera operat ing at visible wave lengths
would not allow to see UV and IR holograms.

3. It is important to not ice that the presence of only say red beam of light is not r enough to
generate the hologram so that an interact ion between these irradiat ions must be present . Some
of the beams could act as control signals act ivat ing the DNA or as sources of metabolic energy
(say UV beams).

4. The holograms appear periodically for method I I [5]: Figs. 9, 10, 11, 12 at the end of the
art icle illust rate what is involved. The periodic irradiat ion of the sample certainly induces a
periodically appearing hologram image: when all irradiat ing beamsare turned on, thecondit ions
for theappearanceof hologram arenot sat isfied and hologram disappears. Theperiod is however
considerably longer than the t ime interval between irradiat ion periods. This suggestsa threshold
for the effect .

When the amount of pumped energy reaches a threshold, the intensity of the reference beam
increasesdramat ically and thehologram becomesvisible. Thiskind of effect requiresa non-linear
dynamics. The simplest model would be in terms of a potent ial containing the net value of the
pumped energy as a parameter. As this parameter exceeds a threshold value, a phase t ransit ion
the equilibrium posit ion of the system would change from that with a vanishing reference beams
to that with a large reference beam and the energy stored to the system would be ut ilized. DNA
sample would be the natural storage of the energy.

4.2 A simple model for t he dynamics of pumping and sust ainment of dark
phot on beams

The basic quest ion is what the pumping of energy could mean at the level of DNA. It seems clear
that at least part of the pumped energy is t ransformed to metabolic energy in turn t ransformed to
dark photons. It is also possible that the chemical energy of stored in DNA molecules is t ransformed
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to metabolic energy. The existence of a hierarchy of universal metabolic energy quanta predicted by
TGD provides the physical basis of the model.
One should also have a qualitat ive model for the t ransformat ion of the energy of radiat ion to

metabolic energy and to the self sustainment of the dark photon beams.

1. The basic idea is simple. The irradiat ion kicks part icles in DNA to higher energy state and
these states decay to the ground state by emission of dark photons making allowing to realize
the reference beam for hologramsduring reading period and both reflected and references beams
during irradiat ion period.

2. For method I both the reference beam and reflected beam remain when irradiat ion ceases and
give rise to the red phantom DNA replica (Fig. 5). For method I I the presence of hologram
image (Fig. 2) means that only reference beam is sustained. Self-sustainment requires non-
linear dynamics. This dynamics could appear either at the level of DNA sample or at the
level of the reference beam and reflected beams. For method I I the white cable like st ructures
appearing to the left of DNA sample could also correspond phantom DNA replica. They cannot
however correspond to hologram likemechanism but ordinary radiat ion emit ted by thehologram
subst rate.

3. The first possibility (opt ion I) that the non-linear dynamics is realized at the level of DNA.
DNA might be able to liberate chemical energy as metabolic energy or store the energy of
irradiat ion and then liberate it . It is however diffi cult to understand why only the reference
beam is sustained in method I I. Both beams should be present if they result by a split t ing of a
beam coming from DNA meaning the absence of replica hologram. Internal consistency would
require giving up hologram interpretat ion.

4. Second possibility (opt ion I I) is that non-linear dynamics is realized at the level of reference
beam and reflected beams. For method I I this dynamics could lead to a self sustainment in
the case of reference beam if it is more intense than the reflected beams. For method I the
irradiat ion lasts much longer and both reference beam and reflected beam could be sustained
and one would not obtain hologram image but only phantom DNA replica image.

The following qualitat ive model has same general form for both opt ions.

4.2.1 p-A dic lengt h scale hypot hesis and hierar chy of met abol ic energy quant a

If one takes seriously the TGD inspired model for metabolic energy quanta, the irradiat ion would kick
charged part icles from larger space-t ime sheets to smaller ones so that the energy would go to the
zero point kinet ic energy plus surplus. The part icles would drop back to the larger space-t ime sheets
emit t ing the surplus zero point kinet ic energy in this process as dark photon going to the magnet ic
flux tubes to be used to build reference beams and reflected beams for the holograms.
The kicked part icles could be elect rons or protons but elect rons are more plausible candidates.

1. The nominal value of zero point kinet ic energy given by

E0 =
3�2

2mL2
, (4.1)

and corresponds to zero point kinet ic energy for a part icle in box with side of length L .

2. Possible values of L can be est imated by assuming L = L(k), with L(k) given by the p-adic
length scale hypothesis stat ing

L (k) = 2(k− 151) / 2L (151) , (4.2)

where L (151) � 10 nm corresponds to Gaussian Mersenne primeM151,G = (1+ i )151 − 1, which
is oneof theGaussian MersennesMk,G , k = 1151, 157, 163, 167 between cell membrane thickness
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10 nm and length scale 2.5 µm which is roughly one half of the size scale of cell nucleus. For
k = 148 one obtains E0(148) � .5 eV which is the nominal value of metabolic energy quantum.
Other zero point kinet ic energieswould comeas octaves of E0(148) so that onehas has the series
(...,.25,.5,1,2, 4,..) eV. Nominal values are in quest ion: the variat ion can be at least 10 per cent
around the nominal value and is due to the fact that in reality space-t ime sheets do not have
the geometry of cube and because the part icles inside space-t ime sheets are not free.

3. Metabolic energy quanta correspond to the zero point kinet ic energies liberated as part icle drops
from space-t ime sheet characterized by k1 to k1 + ∆ k and are given as differences

∆ E0(k, k + ∆ k) =
3�2

2mL2(151)
2− k+ 151(1− 2− ∆ k ) . (4.3)

This gives a geometric series of metabolic energy quanta for each value of k. Two cases are of
special interest : dropping next space-t ime sheet in the hierarchy (∆ k = 1) and dropping to very
large space-t ime (∆ k → ∞ ).

∆ E0(k, 1) =
3�2

2mL2(151)
2− k+ 151 ,

∆ E0(k,∞ ) = ∆ E0(k − 1, 1) =
3�2

4mL2(151)
2− k+ 151 . (4.4)

4. Note that the energy levels form a cascade converging to ∆ E0(k,∞ ) = ∆ E0(k − 1, 1). The
scaling � = r�0 of Planck constant does not affect the spect rum of metabolic energy quanta if
L (k) scales as L (k) → r L (k).

5. The following table lists the three p-adic length scales, which are possible for the radiat ion
sources used assuming that ∆ k = 1 t ransit ions dominate.

k 145 144 143
∆ E0(k, 1)/ eV 2 4 8
λ / nm 620 310 155
L(k)/ nm 1.23 .88 .625

(4.5)

The 2 eV metabolic energy is five percent larger than the energy 1.91 eV assignable to 650 nm
wavelength of the red light used in irradiat ion. These wave lengths would be preferred but in
principle ent ire range of metabolic energy quanta is allowed and if one assigns metabolic energy
quanta to the t ransit ions ∆ k → ∞ the values of k in the equat ion are scaled down by one unit :
k → k − 1. The p-adic length scales correspond to length scales naturally associated with DNA.

In the case of proton the length scales would be obtained by the replacement k → k − 11 and
would be considerably below the atomic length scale L(137) for the ordinary value of Planck
constant and dark protons would be required.

4.2.2 L inear model for t he pumping of energy

If oneassumes that thenon-linear behavior responsible for self-sustainment is realizeat the level of the
reference beams and reflected beams the model for pumping of energy to DNA sample can assumed
to be linear. The simplest model for the pumping involves only two space-t ime sheets. The proper
variable would be either the number N of charged part icles -presumably elect rons- and/ or net zero
point kinet ic energy feed to the smaller space-t ime sheet . One has just populat ion dynamics for the
numbers of elect rons at the two space-t ime sheets involved.

1. The equat ions for the populat ion dynamics have the general form



4 THE REALIZATION OF THE HOLOGRAM AT THE LEVEL OF MAGNETIC BODY 11

dN1
dt

= k0(t)N2 − k1(t)N ,

dN2
dt

= − k0(t)N2 + k1(t)N ,

(4.6)

The first term on the right hand side corresponds to the energy feed from irradiat ion and second
term the energy leakage through the dropping of the part icles back to the smaller space-t ime
sheet .

2. If the N2 is very large it can be taken as constant not affected by the process and with an
obvious redefinit ion of k0(t) one can write

dN1
dt

= k0(t) − k1(t)N1 . (4.7)

The general solut ion of the equat ion is

N1(t) = N0exp(−
�
k1dt) +

� t

0
N1exp(

� t

0
k1dt)k0(t)dt . (4.8)

As not iced, this model cannot explain self-sustainment in terms of metabolism.

4.2.3 A cat ast r ophe t heoret ic model for t he self-sust ainment

The self-sustainment of the beams requires non-linear dynamics. The non-linearity could be assigned
with the pumping of energy to DNA by irradiat ion and would mean the addit ion of non-linear terms
to the populat ion dynamics of elect rons (Eq. 4.7). This model does not however allow to dist inguish
between reference beams and reflected beams. The same formal model however applies also to the
dark reference beams and reflected beams by re-interpret ing number N of elect rons as the number of
photons in thebeam. Thefollowingmodel isonly an at tempt to characterize thesituat ion qualitat ively
and does not depend on the interpretat ion of N . The two alternat ive interpretat ions will be referred
to as opt ions I and I I.

1. The basic equat ion is

dN
dt

= P3(N , k0) = k0(t) − k1(t)N + k2(t)N
2 − k3(t)N

3 . (4.9)

The parameters ki (t) are assumed to be slowly varying in the t ime scale of the dynamics for
N . In catast rophe theoret ic set t ing [1] ki resp. N would be called cont rol parameters resp.
behavior variable. Depending on opt ion N denotes either the number of elect rons kicked to a
smaller space-t ime sheet of photons in the analog of laser beam.

(a) For opt ion I k0(t) characterizes the rate at which the irradiat ion kicks elect rons to the
smaller space-t ime sheet . For opt ion I I the interpretat ion is as a rate with which photons
in the dark analog of laser beam are produced by irradiat ion. One can assume that k0(t) is
constant during periodsof irradiat ion and issmall and vanisheswhen there isno irradiat ion.

k0(t) = k0 during irradiat ion ,

k0(t) = 0 in absence of irradiat ion . (4.10)
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(b) For opt ion I the term − k1N1 corresponds to the dropping of the elect rons back to the large
space-t ime sheets. For opt ion I I it corresponds to the leakage and absorpt ion of photons
from the beam.

(c) For opt ion I thepresenceof k2N 2 can makepossibleself-sustained metabolism and therefore
also that of dark photon beams. DNA itself can somehow kick the elect rons to smaller
space-t ime sheets. This could be due to the liberat ion of metabolic energy from DNA,
which cannot cont inue indefinitely so that k2(t) must go to zero in some t ime scale of the
order of the t ime period between successive shots (few seconds). For opt ion I I this term
correspond to non-linear self-amplifying interact ion of laser beams and could be due to a
resonant interact ion of beams associated with different parts of the magnet ic body.

(d) The term − k3N 3 is necessary in order to avoid endlessly increasing N , which is definitely
something non-realist ic.

2. By construct ion the system realizes cusp catast rophe [1] describing the simplest possible situa-
t ion in which someparameter region of parameter spaceallow 3 or only 1 root to the stat ionarity
condit ion P3(N , k0) = 0 so that one has a phase t ransit ion like behavior. The following consid-
erat ions show that if P3(N , 0) allows three non-negat ive roots and P3(N , k0) only one posit ive
root , then suffi cient ly many and suffi cient ly long irradiat ion periods allow to achieve a self-
sustaining situat ion, which lasts as long as k2(t) characterizing self-sustainment remains large
enough. After this a phase transit ion to a phase characterized by a rapid decrease of N , occurs.

3. One can concret ize the situat ion by imagining that the system climbs to a mountain during the
irradiat ion periods and slides down when the irradiat ion is off in the case that one has

R ≡ lim
t→ t f ,+

dN/ dt(t) = P3(N (tf ), 0) < 0 . (4.11)

Here tf denotes the value of t ime when irradiat ion ends. For R > 0 the climbing up cont inues
spontaneously but with a slower rate.

4. Quite generally, P3(N , k0) can have n = 0, 1 or n = 3 zeros in the region N ≥ 0. P3(N , 0)
has always zero at origin and can have two addit ional zeros of k2(t) is large enough. Since
the polynomials P3(N , k0) and P3(N , 0) differ only by a downwards shift by k0, one finds the
following.

(a) If one has

P3(N , k0) < k0 (4.12)

for N > 0, P3(N , 0) has only one non-negat ive zero for all posit ive values of N . The system
slides dow towards N = 0 as the irradiat ion ceases.

(b) If the condit ion

P3(Nf , k0) ≥ k0 (4.13)

is sat isfied, P3(Nf , 0) has two posit ive roots (N2,0, N3,0) besides N1,0 = 0. If R is in the
region above N2,0, the system slides down to or climbs up to N3,0 after the irradiat ion has
ceased. This situat ion is obviously the interest ing one in the recent case. Whether the
region N > N2,0 can be reached during irradiat ion depends on the propert ies of P3(N , k0).

5. Consider first what happens during irradiat ion assuming that P3(Nf , 0) has two posit ive roots
(N2,0, N3,0) besides N1,0 = 0 (the interest ing case). P3(N , k0) has certainly one root since
P3(N , f ) becomes eventually negat ive due to the term − k3N 3.
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(a) If k0 is large enough there is only one root - call it N3. One has N3 > N3,0 and the
energy feed - if allowed to cont inue long enough or for suffi cient ly many t imes- drives the
system aboveN2,0 and eventually to N3, which is stable and is reduced only slowly as k2(t)
decreases. When irradiat ion ceases, the system goes to N2,0, which represents a stable
situat ion and only adiabat ically approaches to zero as long as the number of roots remains
three. After this N goes rapidly to zero.

(b) If k0 is small enough one has one or three roots- let the three roots be N1 < N2 < N3. N1
corresponds to a stable situat ion in which the linear term has driven dN/ dt to zero. One
ends up to this situat ion either from N ≤ N2 for three roots and always if one has only
one root . Only N1 is achievable by start ing from N (t = 0) = 0 or from N (tf ) achievable
during irradiat ion period. Since the graphs of P3(N , k0) and P3(N , 0) differ only by a shift ,
it is clear that one has N1 < N2,0 so that the system rapidly slides down to N = 0.

6. The conclusion is that the desired situat ion can be achieved only if k2(t) is so large that
P3(N , k0) > k0 holds t rue at the maximum of P3(N , k0) (for N > 0) and k0 is so large that
P3(N , k0) has only single root . This means that the minimum of P3(N , k0) is posit ive. The
extrema N± of P3(N , k0) correspond to the vanishing of dP3(N , k0)/ dN so that one has

N± =
k2
3k3

±

�

(
k2
3k3

)2 −
k1
3k3

,

(
k2
3k3

)2 −
k1
3k3

≥ 0 ,

(4.14)

The condit ions for self-sustainment boil down to the equat ions

P3(N+ , 0) > 0 ,

P3(N− , k0) > 0 . (4.15)

Self-sustaining situat ion cont inues as long as k2(t) is so large that one has 3 roots for P3(N , 0).
For small enough k2(t) the two roots disappear and the system slides rapidly to N = 0. Fig. 1
illust rates these condit ions graphically.

4.3 A general model for t he hologram subst rat e

The following model for the hologram substrate is based on the earlier vision about the role of Bose-
Einstein condensates of Cooper pairs and bosonic ions in TGD inspired quantum biology.

1. DNA replica t rajectory should define theanalog of thephotosensit ivesubst rateso that thescaled
up wave length defining its thickness should be of order 1 cm. The TGD inspired model for the
effects of ELF em fields on vertebrate brain [31] leads to the proposal that Bose-Einstein con-
densates of various biologically important ions and of Cooper pairs of elect rons in the magnet ic
field associated with the flux quantum define a key element of biological informat ion processing.

The natural guess is that this process involves in an essent ial manner the format ion of holo-
grams by a radiat ion generat ing cyclot ron t ransit ions and in this manner affect ing the reflect ive
propert ies of the hologram substrate determined by the rates of elast ic scat tering. If the flux
quanta are flux tubes, one has photo-sensit ive tubes instead of photosensit ive plates and only
the vert ical component of the photon momentum is conserved in the scat tering and reflected
photons can have any direct ion in the plane orthogonal to the flux tube so that the reflected
radiat ion indeed reaches camera. The propert ies of the hologram seem to be consistent with the
predict ion that the informat ion carried by it is only about the vert ical and preferred horizontal
direct ion.
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2. Cyclot ron energies Ec are proport ional to �eB / m so that they increase with Planck constant
and are inversely proport ional themass of the charged part icle. This selects the Cooper pairs of
elect rons as a unique candidate for the Bose-Einstein condensate. TGD assigns to elementary
part icles macroscopic t ime scales as fundamental t ime scales and in the case of elect ron this
t ime scale is .1 seconds which corresponds to 10 Hz fundamental biorhythm. Also for this
reason Bose-Einstein condensate of Cooper pairs of elect rons defines a natural candidate for the
hologram subst rate.

3. Cyclot ron t ransit ions induced by the incoming dark photons should in the recent case have
frequency of order 30 GHz if λd ∼ 1 cm is assumed for the dark variant of red light . In the case
of elect ron the magnet ic field .2 Gauss (this is the value of endogenous magnet ic field deducible
from the effects of ELF em fields on vertebrate brain [31, 15]) corresponds to frequency of about
6× 105 Hz so that a magnet ic field of order .1 Tesla would give rise to a cyclot ron frequency of
order 30 GHz. The corresponding magnet ic length is LB =

�
�/ eB , which for ordinary value

of Planck constant is 4.7 × 10 nm (note that 10 nm corresponds to cell membrane thickness
and thickness of chromosomes). For r = 15 × 103 the magnet ic length would correspond to
5.8µm length scale to be compared with the size scale 6 µm of cell nucleus. If one requires the
quant izat ion of magnet ic flux in mult iples of � this field corresponds flux tube with thickness of
order 6 µm. Therefore theremight be a connect ion with the size of nucleus and the quant izat ion
of magnet ic flux meaning that the thickness of the DNA replica t rajectory reflects the basic
cellular length scales.

4. The cyclot ron states of Cooper pairs are harmonic oscillator states in the radial direct ion of
flux tube and eigen states of angular momentum and momentum in the direct ion of the flux
tube labelled by (n,m, k). The integer n is harmonic oscillator quantum number. m and k
characterize the project ions of angular momentum and momentum in the direct ion of the flux
tube. m is integer and also k is quant ized from periodic boundary condit ions for the flux tube.

5. The hologram would be generated when the incoming dark photons excite Cooper pairs from
the lowest energy eigenstate with oscillator quantum number n = 0 to the first eigenstate with
n = 1 and in this manner affect the reflect ion propert ies of the system. The life-t ime of the
hologram is determined by the rate at which the system decays back to the ground state so that
onewould have dynamical rather than stat ic hologram which is of coursewhat biological system
needs.

6. The reflect ion from the hologram corresponds to an elast ic scat tering in which the Cooper
pair condensate receives momentum but its energy is not affected. Elast icity means that the
t ransit ion does not affect the energy of the Cooper pair which is the sum

En ,m ,k = n�ω+
�2k2

2m

of the cyclot ron energy and kinet ic energy of free mot ion in the direct ion of the flux tube. If
the longitudinal momentum k vanishes as the format ion mechanism of the hologram strongly
suggests, the value of n remains unchanged but the value of angular momentum project ion
m in the direct ion of flux tube can change in elast ic scat tering. The scat tering takes place
coherent ly so that the rate is proport ional to N 2, N the number of Cooper pairs. The rate
of these t ransit ions is affected when a posit ion dependent port ion of the Cooper pairs of the
Bose-Einstein condensate is in higher energy state. Therefore the transmit tance depends on the
point of hologram and the change is in the lowest approximat ion proport ional to the intensity
|A + AR |2 of the incoming dark light as in the case of the ordinary hologram.

4.4 I s t he l i fet ime of t he hologram long enough?

The lower bound for the lifet ime of the physical realizat ion of the hologram must be measured in
seconds from the results of method I I. The lifet ime can be also longer since the fading of the physical
hologram after the irradiat ion has ceased can be due do the decay of the reference bream. This
means a killer test for the model since the decay rate of the hologram is easy to est imate. The decay
rate of hologram can be est imated from the decay rate of excited cyclot ron state and the calculat ion
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reduces to standard first order perturbat ion theory for interact ing system of charged part icles and
elect romagnet ic field which can be found in text books [2].

1. The lifet ime of the hologram can be est imated as the life-t ime of the excited state. The excited
state decays by a spontaneous emission of photons. The lifet ime can be est imated by using
standard perturbat ion theory for the interact ion of radiat ion fields and elect rons with a scaled
up value of Planck constant . Elect rons form cyclot ron states at flux tubes characterized by
three quantum numbers: the harmonic oscillator quantum number n = 0, 1, 2.., the angular
momentum project ion m in the direct ion of flux tube, and the momentum of elect ron in the
direct ion of flux tube.

The interact ion Hamiltonian is obtained by the minimal coupling prescript ion by adding to
the vector potent ial associated with the stat ic magnet ic field of the flux tube t ime dependent
radiat ion part . This means the replacement

A = A f l ux → A f l ux + A r ad (4.16)

of the vector potent ial of the stat ic magnet ic field determining cyclot ron energy spect rum in
the magnet ic field parallel to the flux tube with a vector potent ial containing also the vector
potent ial of the second quant ized radiat ion field.

2. This replacement affects the Hamiltonian of the system in the following manner

H0 =
1
2m
(p − ZeA f l ux ) · (p − Ze(A f l ux ) → H ,

H ≡ H0 + Hi n t =
1
2m
(p − Ze(A f l ux + A r ad)) · (p − Ze(A f lux + A r ad)) ,

H i n t = −
1
2m

�
(Zep ·A r ad + A r ad · p) + Z

2e2A f l ux · A r ad + Z
2e2A r ad · A r ad

�
.(4.17)

Z = 2 is the charge of the elect ron Cooper pair and m = 2me is its mass. In Coulomb gauge
one has

∇ · A r ad = 0

and the the interact ion Hamiltonian Hi n t determining the transit ion rate reduces in the lowest
order to

Hi n t = −
Ze
m
A r ad · p ,

p ≡
�
i
∇ . (4.18)

3. If the radiat ion generat ing hologram is in horizontal plane, cyclot ron states have vanishing
momentum quantum number in the vert ical direct ion. Therefore also the emit ted radiat ion has
momentum and polarizat ion in this plane. In principle this could be tested by using polarizat ion
sensit ive camera.

4. The rate for the return to the ground state is calculable by using standard t ime dependent
perturbat ion theory the result of which can be expressed as a formula for the total t ransit ion
rate to the ground state

Γ =
mE

(2π)2�4

�
dΩ|〈f ,�k|H i n t |i〉|

2 . (4.19)

Here integrat ion is over the solid angle that is over the momentum direct ions of the emit ted
photon. Here m is the mass of Cooper pair (two t imes elect ron mass) and E is photon energy
(in eV range for visible photons).
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5. The matrix element |〈f ,�k|H i n t |i〉 of the interact ion Hamiltonian is expressible in the lowest
order approximat ion as

〈f ,�k|H i n t |i〉 = − i
�Ze
m
√
ω

�
Ψn f ,m f ,k f e

i k ·r e ·∇Ψn i ,m i ,k i dV . (4.20)

e denotes the polarizat ion vector of the photon and k its wave vector. The integrat ion is over
the flux tube volume.

In dipole approximat ion one can expand the plane wave to the first non-t rivial order. I f one as-
sumes that the t ransit ions responsible for thedecay of thehologram correspond to the t ransit ions
(ni ,mi , 0) = (1, ± 1, 0) → (nf ,mf , 0) = (0, 0, 0), one has

〈f ,�k|H i n t |i〉 �
�Ze
m
√
ω

�
Ψ0,0,0e ·∇Ψ1,± 1,0dV . (4.21)

The result does not depend on photon energy at all. Angular momentum conservat ion requires
that the angular momentum project ion of the state in the direct ion of the flux tube changes by
one unit corresponding to the spin of the photon. This allows to t ransform the matrix element
to

〈f ,�k|H i n t |i〉 � ± i
�Ze
m
√
ω

�
Ψ0,0,0e × eρ

1
ρ
Ψ1,± 1,0dV . (4.22)

Here eρ denote the unit vector (xi + yj )/ ρ in radial direct ion. The magnitude of the matrix
element is of order

〈Hi n t 〉 ∼ (�Ze/ m
√
ω) × 〈

1
ρ
〉∼

�e
mR

√
ω
, (4.23)

where R is the radius of the flux tube.

6. The overall rate for the decay of the hologram has the order of magnitude

Γ ∼
4π2α
r

�0
R2me

∼
4π2α
r 3

�0
λ2me

, r =
�
�0

. (4.24)

Here λ denotes thewave length of ordinary visible photon. Formally the rate scales as 1/ r as the
naive dimensional est imate suggests but R � r λ brings in an addit ional 1/ r 2 reduct ion factor
so that 1/ r 3 over-all dependence results. For r = �/ �0 ∼ 104 the order of magnitude for the
decay rate is for visible light Γ ∼ 10− 5 s− 1, which is consistent with the observed slow rate of
decay. As not iced, the fading of the hologram in experiment two could be due to the decay of
the reference beam rather than the decay of hologram. Maybe also this could be tested. In any
case, the model survives the first killer test .

4.5 T he amplit ude for t he elast ic scat t er ing from hologram

The rate for the elast ic scat tering of photons of the reference beam from the hologram subst rate
defines the intensity of the hologram image and should be high enough.

1. This process involves two photons. The term

H 2)
i n t =

e2

2m
A r ad · A r ad (4.25)

in Hi n t makes this t ransit ion possible in the first order of perturbat ion theory.
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2. One can worry about second order perturbat ion theoret ic cont ribut ion to the rate which is also
of order e2. The generalizat ion of the Golden Rule is obtained by the replacement

〈f |H i n t |i〉 → 〈f |H i n t |i〉+
�

m

〈f |H i n t |m〉〈m|Hi n t |i〉
En − E0 + iη�

, η → 0+ . (4.26)

The sum over m denotes sum over intermediate states. In the second order of perturbat ion
theory the scat tering can be thought of as taking place via intermediate states of Cooper pairs
decaying back to the original state via the emission of photon. In the following rough est imate
only the lowest ordinary cont ribut ion is taken into account .

3. In thisapproximat ion theamplitude for elast ic scat tering responsible for thehologram format ion
with (ni ,mi , ki ) = (nf ,mf , kf ) and ωi = ωf = ω with the amplitude is apart from numerical
factor of order unity given by

〈f ,�k|H i n t |i〉 =
e2�1/ 2ei · ef ωi

m
√
ωf

�
Ψn i ,m i ,0e

i (k i − k f ) ·rΨn i ,m i ,0dV . (4.27)

In the lowest order approximat ion plane wave factor can be neglected. The order of magnitude
for rate differs by a factor 4πα(ωR)2 from the matrix element for the decay of the hologram.
For R ∼ λd the rates are of the same order. This rate corresponds to single photon case. In the
case of many-photon state defined by the reference beam the rate is amplified by a factor N 2,
where N is the number of photons in the reference beam.

5 A ppendix: Det ai ls about met hods I and I I

Methods two represent the two schemes developed for our experimental purposes. In order to adduce
and visualize DNA wave replicas, the following is to be performed: by means of t iming relay (Fig.
13, posit ion # 3) in varied combinat ions the operator switches on the required emit ters BS (UV-B,
which is incandescent lamp in blue spect rum, glass type- Fig. 13, posit ion # 5), a matrix with red
and infrared diodes (Fig. 13, posit ion # 8) and germicidal mercurial lamp/ bulb or lamp Compact
elect ronic CEST26E27 Black (UV-C, Fig. 13, posit ion # 6), or BS (UV-B) and MXT-90 (cold cathode
Fig. 13, posit ion # 4).

1. Method I.
Dehydrated/ dry DNA sample from bull’ s spleen - about 100 milligrams in a sealed plast ic
conical test tube, which is 4 cent imeters long and 0.9 cm in its upper end; or 3 milliliters of
DNA water solut ion, 1mg/ ml) are placed in the effect ive zone of the emit ters (1mm-50cm from
the light emit ters) and then the emit ters are act ivated. The progression of the experiment was
filmed using Fuji 24-27 DIN film. Oscillograph is in operat ion during the experiment and is
to register and record the elect romagnet ic fields/ frequencies within the zone of the experiment ;
averaged normal elect romagnet ic background noise from within thepremises is recorded, defined
by thebehavior of sinusoid in theoscillograph. Further, by meansof the t iming relay theemit ter
UV-C is turned off 10 minutes later. Thecamera capturesan emergenceof uniquedynamic wave
structures mult i-replicated DNA replicas and of the surrounding objects invisible to the naked
eye, yet perceivable by the camera and fixed on the film. These are direct ly related to the
photonic influences effected by the emit ters on theDNA samples. In other words, mult iplicat ion
of a number of reflect ion of DNA samples occurs and is redist ributed in space on complex
t rajectory pat terns (the first method) and on horizontal pat terns (thesecond method), including
mapping of the objects responsible for excit ing the DNA samples.

2. Method I I
The second method to obtain and visualize DNA wave replicas involves the following: dehy-
drated/ dry DNA sample, 100 milligrams is placed in an open mode into a holder made of alu-
minum foil. With intervals of 2-3 seconds theBS(UV-B) lamp, Compact Elect ronic CEST26E27
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Black lamp and apparatus Duna-M are turned on and off . Photographs are taken 5 minutes
later. By this method the DNA replicas and of close objects are registered and they are prop-
agat ing st rict ly to the right hand side. With external mechanical interference (a touch3) with
the DNA samples the dist ribut ion vector alters to the opposite that is the DNA replicas begin
propagat ing to the left hand side and than 5-8 seconds after the mechanical interference the
replicas disappear or are not perceived by the present equipment4 or the ut ilized film, regardless
of the equipment st ill being in an act ivated state.
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6 Figures

Figure 1: Illust rat ions of a potent ial V (x) = P3(x) = a− bx + cx2 − dx3 and shifted potent ial V (x) − a
allowing self-sustainment . Note that the full potent ial allows only single zero and shifted potent ial
two zeros. If the system ends up to the region between the two zeros of the shifted potent ial during
irradiat ion, it ends up to the the rightmost zero after the irradiat ion period. When the value of the
parameter c decreases adiabat ically below certain crit ical value, the value of x (having interpretat ion
as photon number) goes rapidly to zero.

Figure 2: The left hand side figure is from [28] and represents the replica images of the inst ruments
and the image interpreted by experimenters as a replica imageof DNA sample (method I I). Thewhite
cable like st ructures to the left from DNA sample have interpretat ion as phantom DNA image.
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Figure 3: The picture shows the discrete replica like st ructure of the band like image obtained by
method I and interpreted by experimenters as replica image of DNA sample.To the left image is the
original image and to the right the cont rasted one.

Figure 4: Spat ial st ructure of DNA wave replicas obtained by method I. The picture reveals the 5-fold
fine st ructure of the tube like image interpreted by experimenters as replica image of DNA sample.
The 5-fold character probably correspond to five red LEDs above the sample. To the left image is the
original image and to the right the cont rasted one.
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Figure 5: Long living DNA wave replica from the experiment in Fig. 3 (referred to as phantom
image as opposed to the image seen during irradiat ion) subsequent to switching off of the init iat ing
elect romagnet ic fields/ frequencies sources.

Figure6: Dist ribut ion of thebrightnessvaluesper RGB color model, Red, Green, Blueof thephantom
DNA image of previous figure. The green image gives especially clear picture about the st ructure of
phanton DNA image.
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Figure 7: a) Themoment of mechanical external interference (touch, which could have also biological
effect ) with DNA sample. The second method of elicitat ion of DNA wave replicas. b) Shift to the
left of the wave replicas immediately after the interference. It is also commonly not iced that there is
a sharp dist inct ion of the shot from others by brightness and color scheme, which is unrelated to the
working of the camera.

Figure 8: Disappearance of DNA wave replica format ion effect after 5-8 seconds following the inter-
ference with the DNA sample (touch, see previous figure) while the ent ire equipment init ializing the
replicas is st ill on.
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Figure 9: One of the modified experiments, shown in Fig. 5 (old DNA sample replaced by new).
Refer to the shots # 3 and # 4 above. The shot # 4 reveals replicas of the Duna-M diodes, shift ing to
the right side. Note the appearance of replicas of perforat ion and exposed parts of the film close to
diodes.

Figure 10: Shots # 11 and # 12 above. It is to be ment ioned that from shot # 1 unt il shot # 11 the
Duna-M diodes wave replicas are absent , however appearing again in the shot # 12.
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Figure 11: Shots # 13 and # 14 above. In the # 13 we can dist inguish wave replicas of the Duna-M
diodes with the commonly observed int rusion in into the unexpected space between the shots. The
shot # 14 does not capture the wave replicas of the diodes and they disappear.

Figure 12: Shots # 23 and # 24 above. From shot # 14 unt il # 22 replicas disappear, they are dimly
captured in the shots # 23 and # 24.
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Figure 13: Schemat ic representat ion of the parts of the experimental apparatus




