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ABSTRACT
A proposed physical-mathematical model that describes a version of the polarization-holographic
vector-shaped calibration of potential spatio-temporal dynamic processes of higher biosystems in
their development and in adulthood.
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Let’s record a vector diffraction Kirchhoff’s integral in paraxial approximation [10], which
describes wave field, for instance photon field, formed by a non-stationary fragment of a
biosystem. These coherent photon fields may radiate from the liquid crystal continuum of a
chromosome (LCCC) in vivo [27]. This type of radiation may be expressed by the following
equation:

i w 1
E‘_,g,(x,y,z,m,r) = H‘! {TE‘.-.*: (XU.}-‘UIZU‘J-‘U)Cxme[(f = Iu) = ;r]drudsu (1)

where ¢ — speed of light; @ — frequency; x0, y0, z0, t0 u X, Y, z, t — space-time coordinates of a
LCCC’s point and an observation point, respectively; r -distance between these points; SO, TO -
time-space interval, occupied by LCCC; dS=dx0, dy0

In the equation (1), Eob (x0, y0, z0, t0) represents distribution of field amplitude of LCCC. This
field is present for every polarization mode which are orthogonal and are independent until a turn
occurs in their planes from their initial positions of vectors of median frequency waves of @0
(which are polarized mono-frequency waves, slightly shifted by frequency in relation to one
another), propagating along z axis with Jones vector [11]. Remember, chromosomes are
characterized by high optical activity, expressed by optical spin dispersion and spherical
dichroism that is a prerequisite for formalism.
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Field EO passes via non-stationary fragment of LCCC with Jones matrix.
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For simplification we will consider that non-stationary LCCC is not a function of the
frequency of translucent light [12, 13].

Both polarization modes of coherent light are depolarized by gene-sign non-stationary
nature of LCCC (discussed above [22]) and are partially elliptically polarized. At the same
time, they may interfere with formation of speckle patterns, and their total intensity is
transferred from one mode to another by means of an earlier postulated way [25]. This in turn,
leads to modulation of radio waves, formed from chromosomal photons by the mechanism of
their delocalization [24].

According to [14], immediately behind the object, modified Johns’ vector of orthogonally
polarized passed waves may be represented in a form of partially coherent orthogonal
components of elliptical polarization

1
tt:rj.b (xf]’yf}’zf}’rﬂ) = [hf\_f Mr}b(x{)’yﬂ’z['lsrﬂ)(ia) @

i€ 3
@ EU}' Mﬁb (xl] ’ }?f]i‘zf]! Ir{]. )( l )] cxp i(l)f{},

8=E‘% =E% 0<e<la® ) _ _
where w o — a sign of non-coherent sum of amplitudes, which [14]
is introduced for partially polarized light; EA — complex amplitude of one basis component;
EB — complex amplitude of another basis component, orthogonal to the previous one and non-
coherent.

In a biosystem in the composition of LCCC (with only one polarization component) as a
hypothetical we use a carrying wave, which passed, for instance, through an infinitely narrow
time shutter lock, possessing o - like characteristic of time transmission. Such a shutter lock
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completely depolarizes the initially polarized wave [14]. The resulting wave, passed behind the
shutter lock, is characterized by a continuous spectrum in the whole range with evenly
distributed spectral density, and the modified vector of the carrying wave has a form of
orthogonal basis of elliptical polarization:
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where Ey. ~ — amplitudes; ¢, @ — initial phases of two mutually non-coherent
components.

(4)

For our case, where sometimes both polarization components are employed, the above
assumption about the infinitely narrow time shutter lock is not necessary, and the sum of the
field in the plane of the polarized hologram has the following form:

Ez(x,y,z,t) =E, +E, (5)
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The real part of equation (5) represents the tension of electrical vector of the aggregate wave
[16].
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Re(Ey) = pcoswr + gsinw! (6)

Parameters of the ellipse p and g are defined via ellipse components of polarization of each
basis 4 and B, as in paper [14]

P =RC(EE)A ®Rc(ﬁz)fs =Pa @p.{i

(7
4 =Tm(EE)A ®Im(EE)H =84 ®gﬂ

Endogenous biological registration of the aggregate wave field (5) pertaining to LCCC as a basic
element of DNA-wave bio-computer [26], implies the presence of polarization-sensitive medium
in organisms [17,18], which is spectrally non-selective across the whole range of active
frequencies (like non-stationary fragments of a biological object, for instance LCCC).

The polarization characteristics of the inducing light [19, 20] in the light-sensitive registering
medium of LCCC allow photo-anisotropy and photo-gyrotropy. To describe the vector photo-
response of polarized-sensitive media in the papers [19, 20, 21] functions of isotropic s,
anisotropic vL and gyrotropic vG reactions are introduced, which are constant for all frequencies
of active radiation. Using Johns’ matrices [8, 11] and rules of their formation [20] for cases of
partially polarized inducing radiation, for the resulting Johns’ matrix we get:

M = exp(=2ixdn,) My, My, , (8)
M?.l M22
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=2 1), s+ 1), % v, cos26,

2n,

(I, -1,), xv, cos20, (I, -1,), ]

M

11,22 —

vd
M, =—220y sin20, (I,~1,), +v, sin20, -

2n,

(L =1) Fivg(I. - 1), Five (L, _fx);s]

In (8) = Zn/}v’)‘ — the length of the initial translucent endogenous wave (for instance, photonic
radiation of chromosomes in vivo); d — thickness of registering LCCC; n0 — complex coefficient
of diffraction of LCCC in its original, non-irradiated state; (11+12)A u (I11+12)B — first Stokes’
parameter; (11-12)A and (11-12)B — second Stokes’ parameter; (I1£-1£)A and (I1x-1£)B — fourth
Stokes’ parameter for A and B components; #A and 6B — orientational angles of the large
ellipse’s polarization axis for A- and B- components, respectively measured counter-clockwise
in relation to x axis.

Expressing in (8) Stokes’ parameters via pA, pB, gA ,gB [8], for holograms’ matrix represented
as a sum of the three matrices, in the whole range of active frequencies we will get:

M=M,+M_+M_,, 9)

where M0 — matrix describing non-diffracted beams;
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M, =~ exp(=2ixdn,)

M-1 — matrix describing virtual image;

M., =~ exp(-2ixdn, )(
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with matrix elements
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M+1 — matrix describing real image
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Here mij=mij(x0,y0,z0,t0) — elements, depending on coordinates and time of the 2D matrix of
non-stationary LCCC fragment. Under the condition of rationality in biological objects,
interrelation between functions of media reaction may be the following:
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s=v, vV, =V, (13)

and expressions (11) and (12) can be simplified. In publication [8] is noted, that conditions in
(13) are met with a high precision for a very large class of polarized-sensitive media.
Provided that conditions in (13) are met, M-1 and M+1 matrices take the following form:

Kdv, _ © , I ,
M. = exp(—2iydn, —M , Pexp—io|t, +—(r —2)]dwdt dS,,
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In (14) and (15) LCCC matrix Mob is marked, and P represents the following matrix

( a+¢e’h —ia(a—b))

ic(a=b) €'a+b

where
a=FE, E, exp—ip

. i
b=FE p Eo, €Xp=i(9 - 3);

P* Mob* — Hermitian adjoint matrices.

Publication [21] should be noted for the original approach to the solution of the image
reconstruction problem, which we will be glad to use in relation to morphogenetic modelling.

Under condition of endogenous illumination of the received hologram by reconstructing non-
polarized waves with complex amplitudes

' P [ TR !: "
E[J.L cxp Iq: ‘EI]_\' cxplq) (E— = Oy P_,p )

“0x

endogenous or exogenous in relation to the biosystem, and frequency o'
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i’
the wave passed through the biological hologram is formed as follows:

N ) NOL
E(x,}-*,z,r)=—f—JMEm_ exp—i—rds, (17)
2ne s r C
where S — fragment size of LCCC’s hologram; r— distance between the point on the hologram
surface and observation point.

Then, successively substituting in (17) expressions for matrices (10), (14) and (15), let’s define
null, virtual and real images, formed by the hologram. And only now determine, what
endogenous or/and exogenous wave is necessary for the organism to utilize as to reconstruct the
required fragment of the wave image in a virtual form. To achieve this, it is necessary to
determine their own vectors and corresponding to them values of P matrix. It turns out that with
a precision of up to a constant multiplier, the vectors of P matrix are in essence

] i£|

and with their respective values

(1+¢%)a and (1+¢%)b |

I€

It follows that reconstruction should be performed by a wave identical to the one used during
recording by the carrying wave. As apparently, in biosystems at LCCC level recording and
reconstruction happen either simultaneously or in accordance with the last condition, then the
reconstructed virtual image depiction corresponds to the real one and is not subject to any
distortions. The latter is of principle importance for preservation of the wave image-vectors of
morphogenesis, despite of the biosystem mobility in general as well as its LCCC in particular.
Nonetheless, the non-stationary nature of images will appear, though over long time periods
during organism aging and its pathological states, for instance in the case of carcinogenesis.

For a wave passed without diffraction [21], the null image has the following form:
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where the virtual and real images are presented as:
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(18)

(19)

(20)

Integrals, pertaining to (19) and (20), as in paper [21] are solved in a linear approximation for
distances r and r’ and for infinitely large areas of integration S, SO, TO, . Integrals S and 2
have a character of spatial and time d- function respectively. The final expressions executed in a
similar way as in paper [6], lead to the following equations for the formed space-time polarized

hologram. For the formed virtual image under condition of = %0 from (19) we have:

' ’ oLt 2 ] . 2 J i ror
E (X, 2 1) == 2L oo Didn VE2 (148 ) E M., (x5, 2,1)

ny

1 [ i€
X(.€]®Eﬂ1'MUIJ(x:y ,Z,l‘)( 1 ]]
] ]

(21)



DNA Decipher Journal | December 2015 | Volume 5 | Issue 3 | pp. 195-205 204
Tertyshniy, G. G., Gariaev, P. P. & Leonova, E. A., Polarization-Holographic Processes in Biosystems

An analysis of the last equation shows that with precision up to the multiplier it depicts complete
reconstruction of space-time structure as well as polarization characteristics of the field of its
non-stationary object wave for example, via LCCC. It is convenient for the biosystem to use this
structure-image to organize itself in time and space, as this structure-image fully preserves the
original calibrating scale without any distortions imposed by the dynamic nature of the
biosystem and reproduces it in adequate dimensions for a developing or an adult organism.

Four dimensional organization of metabolic flows and morphogenetic movement of cells and
tissues during embryogenesis additionally partial regeneration of biosystems in case of damage
occurs in accordance with reconstructed wave gradients of scanned polarization holograms
(calibration of the potential space-time of the biosystem), and proven by us [22].

Z":zz—

In application of equation (20) for the real image where % we have:
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From equation (22) it follows that the image with pseudoscopic spatial structure of the objective

fragment of the LCCC field is formed of distance Z=2z-2, ,  symmetrically to the virtual
image (19) in relation to the hologram. Wherein its circulation time profile occurs with a delay,

caused by the light passing the distance of 2z=z+7 , equal to the distance from the point of
observation to the point on the surface of the real image, with conversion of polarization state,
determined by PA* and PB* types of matrices.

References

[1] Gabor D. // Proc. Roy. Soc. Ser. A197. 1949. Vol. 197.P.454_460.

[2] Denisyuk Yu.N. // DAN SSSR. 1962. T. 144. Ne 6.S. 1275 1278.

[3] Zubov V.A., Kraiskii A.V., Kuznecova T.I. // Pisma v JETF. 1971.T.13.5.443_446.

[4] Zuikov V.A., Samarcev V.V., Usmanov R.G. // Pisma v JETF.1980.T.32 .S5.293-295

[5] Saari P.M. Kaarli R.K. Rebane A.K. // Kvantovaya elektron. 1985. T.12. Ne4 S.672-682.
[6] Kakichashvili Sh.D., Kakichashvili E.Sh Pisma v JTF. 1998. T.24. Vip. 11.s76-79.



DNA Decipher Journal | December 2015 | Volume 5 | Issue 3 | pp. 195-205 205
Tertyshniy, G. G., Gariaev, P. P. & Leonova, E. A., Polarization-Holographic Processes in Biosystems

[7] Kakichashvili Sh.D. // Opt. i spektr. 1972. T. 33. Vip. 2. S.324-327.

[8] Kakichashvili Sh.D. // Polyarizacionnaya golografiya. L.

[9] Kakichashvili Sh.D., Kilosanidze B.N. // JTF. 1997. T.67.Vip.6.S.136-139.

[10] Kakichashvili Sh.D. // Pisma v JTF.1994.T.20.Vip.22.S.78-82.

[11] Jones R.C/ // JOSA.1941. Vol. 31. N7.P.488-499.

[12] Kirhgof R.G. Izbrannie trudi. M., 1988. 430 s.

[13] Kottler F. // Progress in Optics.1965.Vol.4.P. 283-313.

[14] Kakichashvili Sh.D.// JTF. 1995. T.65. Vip.7.S. 200-204.

[15] Harkevich A.A. Spektri i analiz. M._ 1962. 236 s

[16] Born M., Volf E. Osnovi optiki. M., 1970. 855 s.

[17] Weigert F. // Verhandl. Deutschen Physik. Ges. 1919. Bd 21. S.479-483.

[18] Zocher H._ Coper K. // Z.Phys. Chem. 1928.Bd 132. S.313-319.

[19] Kakichashvili Sh.D. // Opt. i spektr. 1982. T. 52. Vip. 2. S. 317-322.

[20] Kakichashvili Sh.D., Kilosanidze B.N. // Pisma v JTF. 1995. T. 21. Vip.23. S. 6-9.

[21] Kilosanidze B.N., Kakichashvili E.D., JTF, 2000. T. 70. Vip. 7. s. 65-69.

[22] Prangishvili I.V., Garyaev P.P., Tertishnii G.G., A.V.Mologin, E.A.Leonova, E.R.Muldashev .//
Datchiki i Sistemi, 2000, Ne 2, s.3- 12.

[23] Prangishvili I.V., Garyaev P.P., Tertishnii G.G., A.V.Mologin, E.A.Leonova, E.R.Muldashev .//
Datchiki i1 Sistemi, 2001, Nel, s. 3-8.

[24] Prangishvili I.V., Garyaev P.P., Tertishnii G.G., Maksimenko V.V., .Mologin AV., Leonova E.A.,
Muldashev E.R. // Datchiki i Sistemi, 2000, Ne 9, s.3-30.

[25] Garyaev P.P., Volnovoi geneticheskii kod. 1997, Monogr. s.92-102.

[26] Gariaev P.P., Birshtein B.I., laroshenko A.M., Marcer P.J., Tertishniy G.G., Leonova K.A., and
Kaempf Uwe // Consciousness and physical reality, 2000, Vol.2, No.2, C.26-34.

[27] Popp, F.A., 2004, Quantum Phenomena of Biological Systems as Documented by Biophotonics, in:
Quo Vadis. Quantum Mechanics?, A.C. Elitzur, S. Dolev and N. Kolenda, eds., Springer, Berlin-
Heidelberg-New York, p.371-396.



