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Polarized photons and photonic crystals

for genetics and natural medicine

DOTOHHDbIE KPpWUCTansibl N MONMAPUN30BAHHbIE (DOTOHbI
ONA TEHETUKN N HATYPaNTbHOW MeanLUHbI

Petoukhov, S.V.; Petukhova, E.S.

*Summary

From the standpoint of quantum mechanics, the interaction of molecules is based on the emission and absorption of
photons with the participation of resonance correspondences. A photon is the quantum of electromagnetic field and
it has two possible polarization states. In modern technologies, so-called photonic crystals are used for manage pho-
tonic beams. The lecture represents data about the role of polarized photons and photonic crystals in living organisms
taking into account that genetic and other biological molecules can play the role of photonic quasi-crystals in in ge-
netic and other physiologic processes. By analysing literature sources, some impressive data on physiological role of
polarized photons and photonic crystals in living nature were collected. Photonic crystals are considered as important
participants of organisation of molecular-genetic informatics. Some effects of polarized photons and special photonic
crystals on physiological activity and morphogenetic processes are discussed. The important role of mathematical
theory of resonances for modelling molecular-biological phenomena is emphasized. The presented data seem to be
essential for developing new tools and methods in the field of natural medicine and biotechnology.

Keywords: photon, photonic crystal, polarization, genetic information, resonance.

6 Te3ucol

C TOYKW 3pEHUss KBAHTOBOW MeXaHWKWM B3aMMOAENCTBME MOMEKY OCHOBAHO Ha 3MMUCCUM ¥ abcopbuum (HOTOHOB
C yYyacTmem pe30HaHCHbIX COOTBETCTBUMN. DOTOH ABASAETCS KBAHTOM 3/1€KTPOMArHWTHOIO NOMAA U UMEET 1BA BO3MOXHbIX
NoNSPMU3aLMOHHbBIX COCTOSSHUA. B COBPEMEHHbIX TEXHOMOMMAX MCNONb3YITCA TaK Ha3blBaemble (HOTOHHbIE KPUCTAN/bl
005 ynpaBneHuns nyvykamu ¢otoHoB. CTaTbsd NpeACTaBNSeT JaHHbIE O POU NONAPU30BaAHHbIX (HOTOHOB U DOTOHHbIX
KPUCTANIOB B XWBbIX OpPraHM3max C y4eToM TOro, YTO FeHeTUYeckne u Apyrve 6MoAormyeckre Monekynbl MOryT
UrpaTb Ponb (HOTOHHbBIX KBA3WKPUCTANIOB B reHeTUYeckux uU Apyrux (uanMonormyecknx npoteccax. Ha ocHoge
aHanm3a nuTepaTypHbIX UCTOYHMKOB COBPAH PAd CYLLECTBEHHbIX AHHbIX O (DU3NONOTNYECKOW POV NOAAPU30BAHHbIX
(DOTOHOB M (OTOHHbIX KPWUCTANAOB B XMBOW npupoae. MOTOHHble KPUCTanibl PAacCMaTPUBAOTCA KaK BaXKHble
YYACTHUKM OpraHM3aunm MonekynsapHO-reHeTuyeckon nHhopmatnku. O6cyxaatoTca 3 dekTbl OT NOASPU30BAHHbIX
(hOTOHOB U cneumnanbHbiX MOTOHHbBIX KPUCTANN0B B 061acT MU3NONOTNYECKOW aKTUBHOCTY Y MOPMOreHeTnYeckmx
npoLEeccoB. [loa4YepKnBaeTCH BaXKHad PO/ib MaTEMATUYECKOW TEOPUM PE3OHAHCOB A1 MOAENVPOBAHUSA MONEKYNAPHO-
6unonornyecknx deHomeHoB. OmNMCaHHble [AaHHble NPEeACTABAAOTCS CYLIECTBEHHbIMK [AAS Pa3BUTUS  HOBbIX
MHCTPYMEHTOB ¥ METOAOB B 06/1aCTV HaTypaNbHON MeAULMHbBI U BUOTEXHONOT WA,
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Introduction

Species of living bodies are strikingly diverse. But in all
organisms, genetic information is based on molecules
of DNA and RNA. Due to the discovery of the unity of
fundamentals of the genetic code in science, a great
unification of living organisms occurred. From the point
of view of quantum mechanics, the interaction of parts
of genetic molecules is based on the emission and ab-
sorption of photons with the participation of resonance
correspondences. Therefore, special attention should be
paid to the important role of photons and photonic crys-
tals in genetic informatics.

As known, a photon is a type of elementary particle,
the quantum of electromagnetic field including electro-
magnetic radiation such as light, and the force carrier
for electromagnetic field (in particle physics, force carri-
ers or messenger particles or intermediate particles are
particles that give rise to forces between other particles
(https://en.wikipedia.org/wiki/Force carrier). A photon
has two possible polarization states. Photon energy is
the energy carried by a single photon. The amount of en-
ergy is directly proportional to the photon’s electromag-
netic frequency. Photon energy is solely a function of the
photon’s frequency. Many authors wrote about the role
of photons in inherited morphogenetic phenomena.®

Modern engineering technologies actively use so-
called photonic crystals to control the spatial distribu-
tion of photon beams!" [https://en.wikipedia.org/wiki/
Photonic crystal]. A photonic crystal is a periodic opti-
cal nanostructure that affects the motion of photons in
much the same way that ionic lattices affects electron in
solids. Photonic crystals can be fabricated for one, two,
or three dimensions. Photonic crystals contain regular-
ly repeating regions of high and low dielectric constant.
Photons (behaving as waves) either propagate through
this structure or not, depending on their wavelength.
This gives rise to distinct optical phenomena, such as
inhibition of spontaneous emission, high-reflecting
omni-directional mirrors, and low-loss-wave-guiding.
The periodicity of the photonic crystal structure must
be around half the wavelength of the electromagnetic
waves to be diffracted. One should note that, as known,
living bodies posses inherited opportunities to man-
age photonic beams using physical principles of pho-
tonic crystals with their properties of photon gratings,
etc. Many inherited biological phenomena of structur-
al coloration and of animal reflectors are built on this,
including a beautiful colouring of butterfly wings, pea-
cock feathers, etc. (see details and lists of references in
https://en.wikipedia.org/wiki/Photonic_crystal, https://
en.wikipedia.org/wiki/Animal reflectors, https://en.wiki-

BeeneHune

Buabl XUBbIX OPraHU3mMOB MOPa3nUTeNbHO MHOr006pas-
Hbl. HO BO BCeXx OpraHW3mMax reHeTmyeckas MHGopma-
uma 6asupyercs Ha monekynax AHK n PHK. bnarogaps
OTKPbITVIO eANHCTBA OCHOB TeHEeTUYeckoro KoAMpoBa-
HVA B HayKe Npoun3oLio Benmnmkoe O6'be)ZLI/IHeHI/Ie XUBbIX
opraHn3amoB. C NO3uLUN KBAHOBOW MEXaHWKMW, B3aUMO-
JIeNCTBMeE YacTen reHeTnyecknx monekyn 6asnpyercs Ha
IMMCCUmnM N abcopbunm OTOHOB C y4aCTUEM PE30HAHC-
HbiX COOTBETCTBMI. COOTBETCTBEHHO 0C060E BHMMaHWE
JOMKHO 6bITb yAENeHO BaXXHOW ponu OTOHOB 1 DOTOH-
HbIX KPUCTANNOB B reHeTUYeCcKon MHopmaTuke.

KaK n3BecTHO, (DOTOH SIBNSIETCS 3MeMeHTapHON YacTu-
Lier, KBaHTOM 31eKTPOMAarHUTHOrO NoMs U ero CUNoBbIM
HocuTenem (B u3mKe 3MemMeHTapHbIX YacTul, HoCuTe-
NN CUMbI UAW MPOMEXYTOUHbIe YaCTULbl — 3TO YaCTULLbI,
KOTOpble MOPOXAAT CUMbl Mexay APYrvMK YacTuLamu
(https://en.wikipedia.org/wiki/Force carrier)).  ®oToH
o6nagaer ABYMA MNOAAPU3ALUMOHHBIMK  COCTOSTHUSIMMW.
dHeprusa ¢oToHa MPOMOPLMOHANbHA €ro 3neKTpomar-
HUTHOW YacToTe U onpenensercs ToNbKo 3TON YaCcTOTOM.
PaboTbl MHOTVX aBTOPOB MUCANK O POnK HOTOHOB B Ha-
cneayembix MOpPOreHeTUuYeckux 1 Apyrux 6uonoruye-
CKUX heHomeHax! .

B cOBpEMEHHbIX UHXEHEPHbIX TEXHONOTUAX aKTUBHO
MCMONMb3YHT TaK Ha3blBaeMble CbOTOHHbIe Kpuctannbl onsa
KOHTPONS MPOCTPAHCTBEHHOMO pacnpeneneHns HoToH-
Hbix  nyykosl™  [https://en.wikipedia.org/wiki/Photon-
ic_crystal]. ®oToHHbIe KpWUCTanbl NPeAcTaBNaT cobon
nepunognyeckmne onTuyeckme HaHO-CTPYKTYypbl, KOTOpble
BAUAIOT Ha ABMXEHMEe (POTOHOB BO MHOrOM MOAOOHO
TOMY, KaK VOHHbIE PELIEeTKN BANSAIOT HA ABUXEHMNE 3MeK-
TPOHOB B TBep/blx Tenax. MOoToOHHble KPUCTanabl MOryT
OblTb M3rOTOBEHbI OAHO-, ABYX- U TPEXMEPHbIMU. OHY
COAEPXaT PerynapHo MoBTOPSAIOLMECS 30Hbl BbICOKUX
W HU3KNX 3HAYEHUN AN3NEKTPUYECKUX KOHCTAHT. DOTOo-
Hbl (Beaylme ceba Kak BOMHbI) MMBO PacnpoCcTpaHaioT-
€Sl Yyepes 3Ty CTPYKTYpY, NMOO HET, B 3aBUCMMOCTU OT UX
ANVHbI BOMHbI. 3TO NPUBOAUT K PA3NYHbIM ONTUYECKMM
ABNEHUAM, TaKUM KaK MoJaBneHue CMOHTAaHHOro W3/y-
YeHus, BbICOKO-OTpaXatoline BCceHanpaBneHHble 3epKa-
Nna ¥ BOJTHOBOAbI C Ma/lbiIMW MOTEPAMMU. |_|epI/IO,ElI/IbIHOCTb
CTPYKTYpbl (DOTOHHOrO KpucCTanaa AOMKHA COCTaBAATb
NPUMEPHO MOMNOBUHY AMWHbI BOMHbI 3M1€KTPOMArHUT-
HbIX BOMH, Noanexawmux audpaxuumn. Cnegyet oTMETUTD,
YTO, KaK M3BECTHO, XXMBble Tena 061aaatoT HEKOTOPbIMY
yHacneaoBaHHbIMU BO3MOXHOCTAMM YNPaBAATb My4Kamu
POTOHOB C MCNONb30BaHMEM (U3NYECKMX MPUHLUMOB
POTOHHbIX KPUCTANNoB, HaAeNeHHbIX CBOMUCTBaMU o-
TOHHbIX PEWETOK W T.A4. Ha 3TOM NMOCTPOEHO MHOXeCTBO
yHacneaoBaHHbIX 6UONOTNYECKUX ABNEHUIN CTPYKTYPHOM
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[1 Examples of biological bodies with inherited structural coloration using photonic crystals: a butterfly

(was taken from http://www.panasia.ru/main/activ/exotic/butterfly/), a peacock (was taken from http://
nauka2lvek.ru/archives/35053), and a fish (was taken from http://rabstol.ru/wallpapers/2903/2.html) /

MpuMepbl 6MONOrMYECKNX TN C YHACNeA0BaHHOW CTPYKTYPHOM OKPACKON Ha OCHOBE UCMOJIb30BaHUS

(DOTOHHbIX KpUCTanaoB: babouka (B3sTo 13 http://www.panasia.ru/main/activ/exotic/butterfly/), nasnuH

(

)

B3ATb 13 http://nauka2lvek.ru/archives/35053

P

pedia.org/wiki/Structural coloration). Fig. |1 shows
some examples of using principles of photonic crystals
in inherited biological structures.

The authors believe that principles of photonic crys-
tals play an important role not only in such inherited
structural coloration of biological macro-bodies but also
at the deepest molecular level of genetic information.
It is natural to think that the genetic transfer of inher-
ited properties of photonic crystals in biological bodies
is built on that the molecular genetic structures them-
selves possess the properties of photonic crystals. One
can remind here the Schrodinger’s definition of chromo-
somes as aperiodic crystals®??l. The article presents data
for a discussion on the role of photons and photonic
crystals in molecular genetics.

On mathematics of resonances

and their applications

The concept of resonances plays fundamental and in-
terdisciplinary role in science. In classic mechanics, the
concept of resonances has wide theoretical and engi-
neering applications due to vibrational phenomena of a
resonant synchronization of oscillatory processes, vibra-
tional separation and structuring of multiphase systems,
vibro-transportation of substances, vibro-transmission
of energy within systems, etc® Practically invisible
vibrations can provide, for example, the following phe-
nomena: the upper position of the inverted pendulum
becomes stable; heavy metal ball “floats” in a layer of
sand; a rope takes a form of a vertical stem if a corre-
sponding vibration acts on its base. Inside fluids, vibrat-
ing bodies can attract or repel each other (vibrating forc-
es of Bjerknes) and pulsating gas bubbles may coalesce
or divide.

A

7

n pbiba
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(B3aTO 13 http://rabstol.ru/wallpapers/2903/2.html)

OKpacKM ¥ oTpakaTenen y XWBOTHbIX, B TOM YKcCie Kpa-
CcMBas OKpacka KpblnbeB 6a60YKN, MABAVHbUX NEPHLEB W
T.4. (CM. MOAPOBHOCTY W CNUCKW NUTepaTypbl B https://
en.wikipedia.org/wiki/Photonic_crystal, https://en.wiki-
pedia.org/wiki/Animal reflectors, https://en.wikipedia.
org/wiki/Structural coloration). Puc. || 1 noka3sbiBaeT He-
KOTOpble MpUMEpPbl TAKOr0 MCMOMb30BAHUS MPUHLMMNOB
(DOTOHHbIX KPUCTANAOB B FEHETUYECKW Hacnedyembix
6MONOTNYECKUX CTPYKTYpPaX.

ABTOPbI MONAaratoT, YTO MPUHLMMbI HOTOHHbBIX KPU-
CTANNOB UIPAKOT BAXHYK POMb HE TOMbKO B TaKOW yHac-
NefoBaHHOW CTPYKTYPHOW OKpacke GMOMOrMYeckmnx ma-
KPOTen, HO M Ha CaMoM rMy6OKOM MOMTeKYNSPHOM YPOBHE
reHeTnyeckom MHPOPMATUKK. ECTECTBEHHO AyMaTb, UTO
B 6MONOIrMYECKMX TeNaX reHeTUYeCcKMI nepegaya ns no-
KoneHne B MOKOMEHMe yHacnedoBaHHbIX CBOWCTB ho-
TOHHbIX KPUCTaNN0B OCHOBAH Ha TOM, YTO CaMi MOMeKy-
NAPHbIE FreHeTUYecKne CTPYKTYpbl 06MafatoT CBONCTBAMY
(DOTOHHbIX KPUCTaNN0B. 34€Cb MOXHO HAMOMHUTbL Onpe-
aeneHve WpeanHrepom XxpOMOCOM Kak anepuoamnyeckmx
KpucTtannosP®. Hawa ctaTbsd NpefacTaBngeT gaHHbie Ang
06CyaAeHNa ponu (OTOHOB U POTOHHbLIX KPUCTannoB
B MONEKYNAPHOW reHeTuKe.

O maTtemaTnKe pe3oHaHCOB

N NX NPUNOXeHNAX

MoHATME pPE30HAHCOB WUrpaeT MyHAAMEHTANbHYI0 U
MEeXANCLUMNIMHAPHYIO POMb B Hayke. B knaccuuyeckom
MeXaHVKe MOHATME Pe30HAHCOB WMEeEeT LWupokoe Te-
0peTnYecKkoe U WHXEeHepHoe TMpUMeHeHne B CBSA3Y
C BUOPALMOHHBIMU SIBNEHUSIMU PE30HAHCHOW CUHXPO-
HMU3auuK KonebaTenbHbIX MPOLECCOB, BMOPALMOHHOMO
pasfeneHuns ¥ CTPYKTYpPUPOBaHUA MHOroasHbIX CU-
cTem, BMGponepeHoca BeLlecTB, BMbponepeaayn aHep-
rMn BHYTPU cuctem u T.40.5W MpakTnyecku HesBugumblie
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Quantum mechanics has begun in 1900 due to works
by M.Planck, who has analysed a great set of resonant
oscillators inside the cavity and in the result has re-
ceived his famous law of electromagnetic radiation
emitted by a black body in thermal equilibrium. Later,
after more than 50 years of successful development of
quantum mechanics, E.Schrodinger emphasised the ba-
sic meaning of resonances: “The one thing which one
has to accept and which is the inalienable consequence
of the wave-equation as it is used in every problem, un-
der the most various forms, is this: that the interaction
between two microscopic physical systems is controlled
by a peculiar law of resonance”'»™ |n considering an
exact balance in nature between bundles of energy, lost
by one system and gained by another, he noted: “I main-
tain that it can in all cases be understood as a resonance
phenomenon” 1»1 He wrote in his resonance concept
of quantum interactions, that chemical reactions, in-
cluding photochemical reactions, can be explained on
the base of resonances.

His book?! said that the chromosome is an aperi-
odic crystal since its atoms are connected each other
by forces of the same nature that atoms in crystals. But
vibrations and resonances play a very important role in
physics of crystals and their morphological structure.
The interaction of atoms in the crystal lattice together
with the resonance phenomenon leads to the fact that
oscillatory motions of lattice elements are combined in
a collective oscillation process in a form of a wave prop-
agating in the crystal. In the course of the normal vibra-
tions, all the atoms in the crystal lattice oscillate about
their equilibrium positions by harmonic law with the
same frequency. As it is known, in a quantum descrip-
tion of small oscillations of a crystal, it is possible to
interpreted normal fluctuations of the crystal as special
quasiparticles, which are quanta of the field of elastic
vibrations of the crystal and which are called phonons.
The theory of phonons is one of the bases of physics of
crystals.

L.Pauling used ideas of resonances in quantum me-
chanical systems in his theory of resonance in structural
chemistry. His book!™ about this theory is the most quot-
ed among scientific books of the 20" century. The theory
was developed to explain the formation of hybrid bonds
in molecules. The actual molecule, as Pauling proposed,
is a sort of hybrid, a structure that resonates between
the two alternative extremes; and whenever there is a
resonance between the two forms, the structure is sta-
bilized. His theory uses the fundamental principle of
a minimal energy because - in resonant combining of
parts into a single unit — each of members of the ensem-

KonebaHus MoryT obecneuyvBaTtb, Hanpumep, Cneayto-
e SABNeHns: BepxHee NonoXeHne nepeBepHyToro ma-
ATHWKA CTAHOBUTCS YCTOMUMBBIM; TSXKEAbIM MeTanauye-
CKWI Wap «nAaBaeT» B C/10e necka; KaHaT npuHWMaeT
hopMy BEPTUKANBbHOIO CTEPXKHA, eCnu Ha ero 0CHOBa-
HUe BO3AEeNCTBYET COOTBETCTBYIOLLAS BUOpaLmMa. BHYyTpU
XWIOKOCTeN BUOGPUpYLOLLME Tena MoryT NPUTATMBATb UK
OTTankmeatb Apyr Apyra (Bubpupytowme cunbl bbepkHe-
ca), a ny3bipbKy MyNbCUPYIOLLEro rasa MoryT o6bean-
HATbCA NN OENNTbCA.

KBaHTOBasg MexaHMKka Hayanacb B 1900 rogy 6naro-
naps pabotam M.[naHKa, KOTOPbIM MpoaHanu3npoBan
60MblION HAbOp Pe30HAHCHbIX OCLUMNATOPOB BHYTPY
pe3oHaTopa 1 B pe3ynbraTe Moay4unn CBOW 3HAMEHUTbIN
3aKOH 3/1eKTPOMArHUTHOrO U3yYeHus, UCMyCcKaemoro
YyepHbIM TeNOM B TEM/I0BOM paBHOBecuu. Mo3xe, nocne
6onee yem 50-Ne€THEr0 YyCNeLWHOro pa3BUTNS KBAHTOBOW
MexaHuku, 3. LpeanHrep nogvyepkHyn 6a3oBoe 3Haue-
H/e pe30HaHCOB: «EQUHCMBEHHOe, YMO HY>XXHO Mnpu-
HAMb U 4Ymo si8/isemcss HeombemaembiM credcmeauem
80/THOB020 YpABHEHUS, UCMO/b3yemMo20 8 KaxXoouU Mpo-
611eme 8 CambiX pasHbix hopmax, 3aKa4yaemcs 8 mom,
Ymo 83aumoodeticmaue Mmexaoy 08yMsI MUKPOCKOMUYECKU-
MU bu3uYecKUMU cucmemamu KOHMPO/IUpyemcs 0co-
6bIM 3AKOHOM pe3oHaHca»?! e paccmaTpuBas TOUHbIN
6anaHc B NPUPOAE Mexay My4ykamu 3Hepruu, noTepsH-
HbIMV OAHOW CUCTEMOW U MPUOOPETEHHBIMU APYron, OH
OTMETUN: «f yTBEPXKAAt0, YTO BO BCEX CyUasX 3TO MOXHO
NOHKWMATb KaK siBNeHne pe3oHaHca» WP OH Hanucan
B CBOEW PE30HAHCHOW KOHLEeMNuWy KBAHTOBbIX B3aMMO-
JeNCTBUIN, YTO XUMUYECcKre peakLum, B ToM yncne hoto-
XUMUYECKME peaknm, MOryT 6biTb 06BACHEHbI Ha OCHO-
BE PE30HAHCOB.

B ero kHurel! ropoputcs, 4To Xpomocoma SBMsAeT-
Cs anepuoanyeckum KpuUCcTaniom, MOCKOMbKY ee aTOMbl
CBSI3aHbl APYr C APYroM CUAaMK TOW e MpUpofbl, YTO
W aToMbl B KpUCTannax. Ho BuGpaumm u pe3oHaHChl
UrparT 0YeHb BaXXHY ponb B (DU3NKe KPUCTANIoB 1 KX
MOPONOrMYeckom CTpoeHnn. B3anmoaencTeme atomos
B KpWCTaNNMYeCKoW pelleTke BMecTe C SiBNeHnem pe3o-
HaHCa NPUBOAUT K TOMY, YTO KonebaTenbHble ABMKEHW
3M1EMEHTOB pelleTKN 06beAnHATCS B NpoLecce Kom-
NEeKTUBHbBIX KOMebaHW B hopMe BOMHbI, pacnpoCTpaHs-
lolencs B kpuctanne. B xoge HopManbHbIX KonebaHui
BCE aTOMbl B KpUCTaNnuU4eckomn pelieTke KonebntoTcs
OTHOCUTENbHO CBOWX MOMOXEHWUV paBHOBECKUS MO rap-
MOHMYECKOMY 3aKOHY C OAMHAKOBOW 4acTOTOW. Kak n3-
BECTHO, B KBAHTOBOM OMMCAHUMN ManbIX KOnebaHum Kpu-
cTanna HopMmanbHble QAYKTyauuu Kpuctanna MOXHO
MHTEepnpeTnpoBaTb KaK cCheunanbHble KBa3nYaCTULbl,
ABNAIOWMECS KBAHTAMM NONSA YNPYrux KonebaHumn Kpu-
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ble requires less energy for performing own work than
when working individually. Of course, this fundamental
principle can be used in many other cases of resonances
in different systems as the physical base.

The notion “resonance” was introduced into quantum
mechanics by W.Heisenberg in 1926 year in connection
with analyses of multi-body systems. He emphasized
that in quantum mechanics the phenomenon of reso-
nances has much more general character than in clas-
sical physics. In classic theory, two periodic oscillating
systems come into their own resonance only in the case
when a frequency of a separate sub-system does not de-
pend on energy of the system and when this frequency
is approximately equal in both sub-systems. In quantum
mechanics, two atomic systems come into their reso-
nance only in the case when a frequency of absorption
of one system coincides with a frequency of emitting
another system, or vice versa® % Quantized electromag-
netic field is represented as a set of oscillators.

Further development of thoughts of many authors
about important role of resonances in biological phe-
nomena can be done on the basis of studding struc-
tural analogies between morphogenetic phenomena
and mathematical formalisms of the theory of reso-
nances. Mechanical and electrical oscillations in living
bodies are closely connected because many tissues are
piezo-electrical (nucleic acids, bone, actin, dentin, ten-
dons, etc.). Mathematics of mechanical and electrical
oscillations is analogical (so called “electro-mechanical
analogies” are well-known). The articles!™204) describe
our concept about the important role of resonances in
genetic structures. This concept is based on impressive
analogies of some genetic structures, including Mende-
lian laws, with eigenvalues and eigenvectors of tensor
families of matrices representing resonant characteris-
tics of oscillatory systems with many degrees of freedom
(see about resonant characteristics®®). For example, con-
cerning Mendelian laws, known for a long time Punnet
squares for poly-hybrid crosses of organisms are identi-
calto the tensor inheritance for spectra of vibro-systems
with appropriate degrees of freedomP. The concept of
resonance genetics draws attention to a possible val-
ue of phenomena of vibrational mechanics in physiolo-
gy with its complex phenomena of coordinated actions
of many parts, for example, within division of cells, etc.
Mathematical matrices possess a wonderful property to
express resonances, which sometimes is called as their
main quality?<2. 26 Bl Structural connections between
molecular-genetic structures and matrix representa-
tions of resonances already were described?",

CTanna v HasblBaemble OHOHaMU. Teopusa (HOHOHOB AB-
NSeTcq OAHON U3 OCHOB (DU3NKW KPUCTANIOB.

J1.TTONWHI ncnonb3oBan Maew pe3aoHaHCoOB B KBAHTO-
BO-MExXaHWYeCKMX CUCTEMAX B CBOEW Teopumn pe3oHaHca
B CTPYKTYpHOW XuMuu. Ero kHural”! o6 3ton Teopum aB-
NAeTca CaMon UUTUPYEMOW CPean HayuHbIX KHWUF 20-ro
Beka. Teopus 6bina pa3paboTaHa A5 06bACHeHUa obpa-
30BaHWA TMBPUAHbLIX CBA3EW B Monekynax. MakTnyeckas
MOSIeKyna, Kak Npeanonoxun MonuHr, SBNsSeTcs CBOero
poAa rmbpuaom, CTPYKTYpPOUr, KOTOPAs PE30OHUPYET MeX-
Ay OBYMS anbTepHATUBHbIMK KPAWHOCTAMU; U BCSKUK
pa3, KOrja BO3HMKAET Pe30HaHC Mexay AByMs opma-
MU, CTPYKTYpa CTabunnsnpyercs. Ero Teopust ncnonbyer
PyHAAMEHTANbHBIM NPUHUWA MUHVMW3ALUN SHEPrUK,
MNOTOMY YTO — NPV PE30HAHCHOM O6beAVHEHWN YacTen
B OHO LEI0e — KaXAOMYy UMEHY aHCambns TpebyeTcs
MeHblle 3Hepruy ANd BbIMONHEHUA COOCTBEHHOW pa-
60Tbl, YeM NPY MHANBUAYANbHOW paboTe. KOHEYHO, 3TOT
PyHAAMEHTANbHbIA MPUHLUMM MOXET 6blTb NCMONb30BaH
BO MHOMMX [APYrMX CAyyasx PE30HAHCOB B Pa3fUUHbIX
cucTemax B Kayectse r3nyeckon OCHOBbI.

MoHATNE «PE30HAHC» 6blN0 BBEAEHO B KBAHTOBYIO
mMexaHWKy B.Ten3eHb6eprom B 1926 rogy B CBA3M C aHa-
NIM30M CUCTEM MHOTUX Ten. OH NOAYEPKHYN, YTO B KBAH-
TOBOW MexaHWKe ABEHWE PEe30HAHCOB UMEET ropasfo
6onee o6LWIMN XapaKTep, Yem B Knaccuyeckon dusnke.
B knaccuueckon Teopuu ABe nepuopmyeckue koneba-
TeNbHble CUCTEMbI BCTYMaloT B CBOW COBCTBEHHbIN pe-
30HAHC TOMIbKO B TOM Cflyyae, KOrAa Yacrora OTAeNbHOW
MNOACUCTEMbBl HE 3aBUCUT OT 3HEPrUM CUCTEMbI U KOraa
3Ta YacToTa NpMbIM3NTENbHO OAMHAKOBA B 06enx nof-
cmcTemax. B KBaHTOBOW MeXaHWKe Be aTOMHble CUCTEMDb
MPUXOAAT B CBOW PE30HAHC TOMbKO B TOM Cflyyae, Koraa
yacToTa MOMOLWEHNA OAHOW CUCTEMbI COBMAAAET C Ya-
CTOTOV W3AYyYeHUs APYron cuctembl an HaobopoTal &2,
KBaHTOBaHHOE 3M1€KTPOMArH1THoe noje npesacTaBnaer-
Cs B BUAe Habopa OCLMNNATOPOB.

[anbHenwee pa3BuUTHE MbICIEN MHOIMMX aBTOPOB
0 BAXXHOW pOMM pPe30HAHCOB B BMOMOrMYecKux spne-
HUAX MOXET OblTb OCYLIECTB/IEHO HAa OCHOBE U3Yy4YeHUS
CTPYKTYPHbIX aHANorum mexay MopdpOreHeTuyecKknmu
ABNEHUAMM W MaTemaTudeckumm hopmanmamamu Te-
OpVM PE30HAHCOB. MexaHuyeckme u 3neKTpuyeckme
KonebaHWs B KMBbIX OPraHW3Max TECHO CBS3aHbl, MO-
CKOMbKY MHOTME TKaHW ABNAIOTCA NMbe3031eKTPUUYECKMY
(HYKNeMHOBbIE KNCMOTbI, KOCTW, aKTUH, AEHTUH, CYXOXN-
nvs 1 np.). MaTemaTka MexaH4YecKmnx v 3NeKTPUUecKux
KonebaHuin aHanoruuHa (Tak HasbiBAaeMble «3M1EKTPO-
MEXaHUUYeCKMe aHaNornm» XopoLo N3BecTHbl). Cratbul®
[0l4] omuchIBAOT HalWy KOHLEMNUMIO O BAXHOW POMK
PE30HAHCOB B FrEHETUYECKMX CTPYKTYpPax. ITa KOHLEMLUNS
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Photons, photonic crystals and genetic
information for morphogenesis

Photons, which are radiated by different molecular ele-
ments, can differ by their frequencies. In DNA and RNA,
each of their nitrogenous bases — adenine A, cytosine C,
guanine G, thymine T and uracil U - possesses individ-
ual traits from the following sets of binary-opposition-
al traits or indicators: purine or pyrimidine, strong or
weak hydrogen bonds, amino or keto (more details!®!
). From the standpoint of quantum mechanics, each
of these molecular indicators can emit photons with its
own individual frequencies for interactions with other
molecules on the bases of the emission and absorption
of photons. Since these photons have their individu-
al frequencies, they can be named as colour photons.
Correspondingly for modelling aims, one can consider
the appropriate set of colour photons emitted by the
mentioned molecular indicators. In our model approach,
these colour photons provide actions of the molecular
indicators of the nitrogenous bases onto surrounding
molecules to transfer genetic information. From these
points of view the existence of DNA sequences is ac-
companied by a rich set of appropriate beams of special
colour photons with different energy to provide cooper-
ative information functioning of ensembles of genetic
elements. Taking this into account, a quantum-algorith-
mic model approach was proposed for molecular genet-
iCS[ZZHZSL

From this point of view, nitrogenous bases A, C, G, T/U
and their combinations in DNA and RNA are resonance
determinants (identifiers, qualifiers) of frequencies of
genetic photonic ensembles within living bodies (or
briefly, “gene-photon determinants”). The reading and
transmission of genetic information from DNA and RNA
molecules occurs by means of a set of resonance fre-
quencies of their photons. DNA encodes quantum states
of its photon beams. The photons language is a serious
candidacy for the role of a basic language of molecu-
lar-genetic information. Figuratively speaking, from this
point of view, life in its information aspects is woven
from the light.

Photons are actively studied in modern science as
elements of quantum computers and devices of quan-
tum cryptography. In models of quantum computers,
conventional light polarizers are used to create pure
and mixed states of n-qubit systems of light beams. The
idea of ensembles of “multicolour” photons for a crea-
tion of n-qubit states, which was noted by us above in
the connection with DNA-texts, was independently used
in the recent engineering work of Canadian scientists(®.
This work has revealed a new perspective way to create

OCHOBaHa Ha BMeYaTAALUMX aHANOrMAX HEKOTOPbIX
FreHeTMUYeCKUX CTPYKTYP, BKAtOYas 3akoHbl MeHpaens,
C COOCTBEHHbIMW 3HAYEHUAMU U COOCTBEHHbIMU BEKTO-
paMy TEH30PHbIX CEMEUCTB MaTpul, NPeacTaBAdoLLnX
PEe30HAHCHbIE XapPaKTePUCTUKK KonebaTeNbHbIX CUCTEM
CO MHOMMMU CTeneHaMU cBobogbl (CM. 0 pe30HAHCHbIX
xapaktepucTunkaxi®). Hanpumep, B 06nactu meHgenes-
CKVX 3aKOHOB [1aBHO M3BECTHble pelleTkn MeHHeTa Ang
NONUIMOPUAHDBIX CKPELMBAHWA OPraHM3mMoB UAEHTWY-
Hbl TEH30PHOMY HaC/NeA0BaHWIO CMNEKTPOB BUBPOCKCTEM
C COOTBETCTBYIOWMMN cTeneHamn cBo6ogbl?. KoHuen-
LMS PEe30HAHCHOW reHeTuKkM obpallaeT BHVMMaHWe Ha
BO3MOXXHOE 3HayeHue ABNEHUN BUOPALMOHHOW Mexa-
HUKN 79 DU3NONOTUN C €8 CNOXKHBbIMU ABNEHUAMYU CO-
rMacoBaHHOIO AENCTBUSI MHOFUX YacTen, Hanpumep, Npw
JeneHunn KNeTok 1 np. Marematuyeckme matpulibl ob6na-
J1at0T 3ameyaTtelbHbiM CBOMCTBOM Bblpa)KaTb Pe30HAHCHI,
KOTOPOE VHOFAA Ha3blBaOT X OCHOBHbIM CBOMCTBOMII 21
26,51 CTpyKTypHbIE CBA3M MEX/Oy MOMEKYNAPHO-reHeTnye-
CKVMW CTPYKTYpamu U MaTPUYHbIMK MpeacTaBneHnsMu
PE30HAHCOB 6bINK y)Ke onmncaHbi?!,

@OTOHbI, (HOTOHHbIE KPUCTANbI

N reHetTnyeckas I/IHCbOpMaLI,I/IFI

AN mopdoreHesa

@DOTOHbI, M3MyYaemble Pa3HbIMU MOMEKYNAPHbIMU 3ne-
MEeHTaMu, MOryT pa3fnunyarbcsa no yacrore. B AHK n PHK
Ka)XX4oe 13 UX a30TUCTbIX OCHOBAHUM — afleHWH A, LunTo-
3uH C, ryaHUH G, TUMUH T 1 ypauun U — obnagaer WH-
AVBUAYANbHBIMU MPU3HAKAMU U3 CNEAYIOLIMX MHOXECTB
6MHAPHO-OMMNO3ULMOHHbIX MPU3HAKOB WU WHAWKATO-
POB: MYPUH MUAN NUPUMUANH, CUNbHbIE UK cnabble BO-
AOPOAHbIe CBA3M, amuHo wunu Keto (nogpobHocTulElR!
@30) C TOUKM 3peHUsA KBAHTOBOW MEXaHWKW, KaKObld 13
3TUX MOMEKYNAPHbIX WHAMKATOPOB MOXET M31y4yaTb W
rnornouartb MOTOHbI CO CBOMMU COBCTBEHHbIMU UHANBU-
[lyanbHbIMW YACTOTaMI ANs B3aMMOZENCTBIS C APYTMMU
MOMEKYNAPHBIMU 3neMeHTaMu. TTOCKOMbKY 3TU (DOTOHb
UMEeT CBOW MHAMBWAYANbHbIE YACTOTbI, MX MOXHO Ha-
3BaTb LiBETHbIMU (hoTOHaMK. COOTBETCTBEHHO ANA Lienew
MOJEeNMPOBaHNA MOXHO PACCMOTPETb COOTBETCTBYIO-
lLlee MHOXEeCTBO LBETHbIX (DOTOHOB, UCMYCKAEMbIX YMO-
MSHYTbIMU MOMEKYNAPHbIMU WHAWKATOPaMK. B Hawem
MOAENbHOM MOAXOAEe 3TN LBETHble POTOHbI obecneyn-
BAOT BO3[EMCTBUA AaHHbIX MOMEKyNsPHbIX WHAWKATO-
POB A30TUCTbIX OCHOBAHWIN Ha OKPYXatoLlne MOoneKysbl
ANa nepeaavn reHetndeckon nHdopmaumm. C 3ToM ToY-
KU 3peHus cyllecTBoBaHmMe nocnegoBatenbHocTen AHK
COMPOBOXAAETCS 60raTbiM HAaBOPOM COOTBETCTBYHOLLNX
MYYKOB CMeLManbHblX LBETHbIX (DOTOHOB C Pa3nUYHOMK
3Hepruen, obecneymBatolmMx COBMeCTHOe UHGOpPMaLIn-

-16 —

ISNN 1339-4703




Acupuncture and Natural Medicine, volume 2019
Complementum from the XXIst. Interdisciplinary Medical Congress of Natural Medicine, Samorin, Slovak Republic

%

Polarized photons and photonic crystals for genetics and natural medicine

Petoukhov, S.V,; Petukhova, E.S.

quantum computers. For increasing dimensionality of
the photon quantum state, its authors used the ability
to generate multiple photon pairs on a frequency comb,
corresponding to resonances in specifically designed
micro-cavities. Such technological achievements can be
useful for deeper understanding the role of beams of
multicolour photons in genetic informatics and in inher-
ited morphogenetic phenomena.

We believe that spatial characteristics of ensembles
of genetic and other biological molecules, that form
complex diffraction structures, play the managing role of
photonic crystals in the problem of controlling photon
beams that are generated and absorbed by these mole-
cules (the range of photon frequencies in living bodies
can be very wide, far beyond the optical range). In par-
ticular, the spatial configuration of genetic molecules as
photonic crystals is an important factor in controlling
the processes of transmission of genetic information
from DNA and RNA molecules with using photon beams
generated by them.

In our opinion, the inherited morphogenetic process-
es in living bodies are also determined to a large ex-
tent by biological photon beams, the course of which
are not accidental, but is strictly organized by a system
of spatial characteristics of ensembles of genetic and
other biological molecules as photonic crystals. In the
course of ontogeny, on the basis of electromagnetic
(photonic) interactions, new molecular materials are in-
volved into a naturally growing biological body, which
leads to the appropriate growth of the managing system
of bio-photonic crystals and to the growth of numbers
of photon beams. Of course, quantum-mechanic laws of
resonances in molecular photonic interactions play the
key role. On this basis, we develop our concept of the
“morph-resonance field” to model morphogenetic phe-
nomenallol,

The phenomenon of vibro-transfer of energy among
parts of an oscillatory system is known: a rotary elec-
tromotor operates stably, when it is disconnected from
the power electro-supply, if it is standing on a mutu-
al vibro-platform with another rotary electromotor of
similar resonant characteristics, which is connected to
a power supply (self-synchronization by resonant inter-
actions). Taking into account possibilities of such energy
transferring, living organisms can be seen as resonance
consumers of energy of surrounding electromagnetic
waves coming from space and the depths of the earth.
Photosynthesis, which plays a huge role in providing the
biological life and which is based on absorbing solar en-
ergy of light waves, is probably only one of examples
of the biological consumption of energy from external

OHHOE (DYHKUMOHMPOBAHME aHCAMbNen reHeTnyecKnx
3NemMeHTOoB. MprUHUMas 3TO BO BHMMaHwWe, 6bin npeano-
XeH KBAHTOBO-anropUTMUYECKUI MOLENbHbIA MOAXOA
NS MOMEKYNAPHON reHeTnkinsl]

C3TOM TOYKM 3peHua a3oTUCTble OoCHOBaHuA A, C,
G, T/U 1 ux xombuHauuu B IHK n PHK asndioTca pe-
30HAHCHbIMKM onpeaenuTenamu (ngeHTUdKaTopamu,
Knaccmukatopamm) 4actoT TeHEeTUUECKUX (OTOHHbIX
aHcambnen B XWBbIX opraHuamax (nu, KkpaTko, «aetep-
MWHAHTAMN reHHO-POTOHOBY). YTeHune v nepegaya re-
HeTMyeckon MHdopmauum ot monekyn AHK n PHK npo-
MCXOAMT MOCPeACcTBOM Habopa Pe30HaHCHbIX YaCTOT UX
oToHOB. [AHK KoaMpyeT KBAHTOBble COCTOSIHUS CBOUX
POTOHHbIX MNYYKOB. A3blK POTOHOB — Cepbe3Hasa KaHau-
[aTypa Ha po/fib OCHOBHOIO $13blKa MOMEKYASPHO-reHe-
Tuyeckonm nHgopmaumm. O6pas3Ho roBops, C ITON TOUKK
3PEHUS XM3Hb B €€ MH(OPMALMOHHbIX aCMeKTax CoTKa-
Ha V3 CBeTa.

@DOTOHbI aKTMBHO M3Yy4yatoTC B COBPEMEHHOW Hayke
KaK 3M1eMeHTbl KBAHTOBbIX KOMMbIOTEPOB W YCTPOMCTBA
KBAHTOBOW KpunTorpaduu. B moaensix KBAaHTOBbIX KOM-
NblOTEPOB 06bIYHbIE MONSPM3ATOPbI CBETa WUCMOMb3y-
0TCA ANS CO3AAHMS YMCTbIX U CMEeLlaHHbIX COCTOSHUMN
N-KyO6UTHbIX CMCTEM CBETOBbIX My4YKOB. iaes aHcambnen
«MHOTOLBETHbIX» DOTOHOB ANA CO3AaHUA N-KYyOUTHbIX
COCTOAHWI, KOTOPasi 6Gbila OTMEYEeHa Hamu Bblllie B CBS-
31 ¢ JHK-Tekctamn, HE3aBNUCUMO MCMONb30Banacb B He-
AABHUX UHXEHEepHbIX paboTax KaHagCcKux yueHbIx®. 3Ta
paboTa packpbifia HOBbIWM MEPCNEKTUBHbLIA CNOCO6 CO3-
JlaHVS1 KBAHTOBbIX KOMMbOTEPOB. [ANs yBENUYEHUs pa3-
MEepPHOCTN KBAHTOBOrO COCTOSIHWS (POTOHA ero aBTOPbI
MCNONb30BaNV BO3MOXHOCTb FEHEPUPOBATb HECKOMbKO
nap (OTOHOB Ha rpebeHke 4YaCTOT, COOTBETCTBYHOLLMX
pe3oHaHCcaM B CrleuuanbHO pa3paboTaHHbIX MUKPO-pe-
30HaTopax. TakMe TeXHOMOTMYEeCKne AOCTUKEHUA MOTYT
6blTb NOME3Hbl ANa 60/ee rMy6b0KOro MOHMMaHUSA PonK
nyqKoB PA3HOLBETHbIX (DOTOHOB B FEHETUYECKOM WH-
dopmaTuke 1M B yHaCNeaoBaHHbIX MOPAOreHeTnyYecKmnx
ABNEHUAX.

Mbl nofnaraem, YTo MPOCTPAHCTBEHHbIE XapaKTepw-
CTUKW aHCaMbnen reHeTuYeckux u Apyrux éuonormye-
CKMX MONeKyn, 06pasylolmnx CnoxHbie AndpakLoH-
Hble CTPYKTYPbl, UTPAOT YNPaBAAIOLULYI0 POb (OTOHHbIX
KPMCTAaNnoB B 3ajja4ye NPOCTPaAHCTBEHHOW OpraHu3aumnm
My4YKoB (HOTOHOB, KOTOPblE FEHepupytoTcs U MornoLla-
0TCA 3TUMU Moekynamu (4acToTbl (HOTOHOB B XUBbIX
Tenax MOryT NpuHagnexartb pasHbiM 30HAM WUPOKOTO
AvanasoHa, BbIXOAALIEro Janeko 3a npenenbl onTuye-
CKOTO AManasoHa). B uyacTHOCTW, MPOCTPAHCTBEHHAS
KOHUIYypaLma reHEeTUYECKMX MOMeKyn Kak (OTOHHbIX
KPUCTANIOB SIBNSETCA Ba)KHbIM (DakToOpom B ynpasne-
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wave sources on the basis of resonant mechanisms (a
resonant “vampirism” of energy and information in or-
ganisms).

Classical electrodynamics describes a photon as an elec-
tromagnetic wave with its circular right or left polariza-
tion. To the theme “life and photons”, one can add many
interesting connections of these polarization properties
of photons with inherited properties of living bodies, for
example, the following:

« One of the biggest mysteries of nature is the asym-
metry of biological molecules, accompanied by a pre-
ferred direction of the rotation - to the left or to the
right — of the polarization plane of light by these mol-
ecules (this was discovered by Louis Pasteur). For ex-
ample, all biological amino acids (except the simplest
glycine, which is symmetric), from which the proteins
of all living organisms are composed, exist only in
one of two possible asymmetric forms — in the left
form. Amino acids in this form rotate the plane of
polarization of light to the left. Our body does not use
amino acids with the opposite right form, rotating the
plane of polarization of light to the right. Biological
catalysts — enzymes, being built asymmetrically, act
only on one optical antipode, without touching the
other. The same asymmetry with respect to the right
and left is inherent not only in amino acids, but also
in the nucleotides that form DNA and RNA. The rea-
son for this is the asymmetry of the components of
the sugar, which is part of the nucleotides and which
provides the optical activity of DNA and RNA mole-
cules: they rotate the plane of polarization of light to
the right.

« Millions of species of living organisms (insects, mol-
luscs, arthropods, etc.) are endowed with inherited
ability to see in polarized light (a human organism
does not possess this ability).

Deep investigations of the role of photons and photonic
crystals in genetic informatics and morphogenesis can
lead to many new discoveries and useful applications.
Knowledge about photons and photonic crystals can
provide new tools for purposeful modifications of the
structure of environment background electromagnetic
fields in the interests of natural medicine and biotech-
nology. One of such tools on the basis of well-ordered
magnetic-domains bears, which modify the structure of
environment electromagnetic fields without the cost of
additional energy, is described in the article! devoted
to physiological effects from actions of such modified
electromagnetic fields having a microcellular structure.

HUM NpoLeccamun nepefaydn reHeTuYeckon nHMopmaLmnm
oT monekyn AHK n PHK c ncnonb3oBaHnem reHepupye-
MbIX UMW DOTOHHbIX MYYKOB.

Mo Halemy MHeHUto, yHacnenoBaHHble mopdoreHe-
TUYECKMEe NMPOLECChl B XMBbIX OPraHn3mMax Takxe B 3Ha-
YNTENbHOW CTENEHW OMNPeaenstTCs 6UMONOrMUYECKMY
POTOHHbIMU MyYKaMU, XOA KOTOPbIX HE C/lyYaeH, a CTPOro
OpraHn30BaH CUCTEMOW MPOCTPAHCTBEHHbIX XapaKTepu-
CTVK aHCaMbnen reHeTUYeCKUX 1 Apyrnx 6uonornyeckmnx
Monekys, 06pasylowmnx aHanor MOTOHHbIX KPUCTANIO0B.
B xofle OHTOreHe3a, Ha OCHOBE 3M1eKTPOMArHUTHbIX (dho-
TOHHbIX) B3aUMO/ENCTBIIA, HOBbIE MONEKYNAPHbIE MaTe-
pYanbl BOBNEKAKTCA B €CTECTBEHHO pacTyliee 61onorun-
Yyeckoe Teno, YTo NPMBOAUT K COOTBETCTBYIOLLEMY POCTY
CMCTeMbl ynpaBneHunss 6MoGOTOHHbIMU KpUCTannamu u
POCTY uncna OTOHHbIX MYy4YKOB. KOHEYHO, KBAHTOBO-Me-
XaHUYeCKMe 3aKOHbl PE30HAHCOB WIPatT KIUYEBYHO
PONb B MOMEKYNAPHbIX (IOTOHHbBIX B3aMMOLEUCTBUAX.
Ha 3Ton oCHOBe Mbl pa3pabaTbiBaem Hally KOHLUEnuuto
«MOpPd0O-pe30HAHCHOTO MoMAsS» ANS MOAENMPOBAHNSA
MOPdOreHeTMYeCcKkux aaneHmninloRolRl,

/I3BECTHO siIBNEHME BUMOPOMEPEHOCA IHEPTUU MEX-
Ay YacTaMu kKonebaTenbHOW CUCTEMbI: POTOPHbBIN 3/1eK-
TPOMOTOP MPW €ro OTK/OYEeHUM OT CMNOBOMO 3MEKTPO-
CHabGXeHMA NPOAO0MKAET CTabunbHO paboTaTb, €CNn OH
CTOUT Ha OAHOW BMOBpPONNATPOPME C APYrMM POTOPHbIM
3M1EeKTPOMOTOPOM, KOTOPbIN WMMEEeT aHanoruuyHble pe-
30HaHCHbIe XapaKTePWCTUKM W  KOTOPbIA MOAKAOYEH
K MCTOUYHWKY 3MeKTponuTaHnsa (heHoMeH Tak HasbiBae-
MOW CaMOCUMHXPOHM3ALMM PE30OHAHCHBbIMW B3anMoaen-
CTBMAMM). YUNTbIBAA BO3MOXHOCTY TaKoW nepefayn nim
nepeKaykn IHEPTUM, XIBble OPraHn3mMbl MOXHO paccma-
TPUBATb Kak PE30HAHCHbIe MOTPEOUTENN SHEPTUN OKPY-
XaKoLWMX 3NEKTPOMArHUTHbIX BOMH, UAYLWUX U3 KOCMOCA
n Heap 3emnu. OTOCKMHTE3, KOTOPbLIA UTPAET OFPOMHYIO
pPonb B ob6ecnevyeHUn 6GMONOrMUYECKON XU3HWU U OCHO-
BaH Ha MOMMOLLEHNA COMHEUYHON 3HEepPruu CBETOBbIX
BOJ/IH, BEPOATHO, ABAAETCS NULWb OAHUM U3 MPUMEPOB
OMONOrMYECKOro MOTPeObNeHNss 3HEpPrum OT BHELWHUX
WCTOYHWKOB BOMH Ha OCHOBE PE30HAHCHbIX MEXaHV3MOB
(PE30HAHCHbIN «BAMMUPU3M KIHEPTUM U UHOPMALUN
B OpraHu3max).

Knaccuueckasa 3nekTpoanHammka onmcbiBaeT HOTOH Kak
3M1EeKTPOMArHUTHY0 BOMTHY C KPYroBOW MpaBov unu ne-
BOW nonspusaumen. K teme «kKnu3Hb U POTOHbI» MOXHO
[06aBUTb MHOFO MHTEPECHbIX CBSI3eW 3TUX Monspu3a-
LIMOHHbIX CBONCTB (DOTOHOB C YHACNeA0BaHHbIMK CBON-
CTBaAMV XUBbIX TEN, HANpUMep, cneaytoLlee:
* O[HOW W3 CaMbIx HOMbLWNX 3arafoK NPUPOabl ABMASA-
€TCa aCUMMETPMS BMONOTrMYECKUX MOEKyN, COnpo-
BOXAAemas  MpeanoyTUTeNbHbIM — HanpaBaeHuem
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Some concluding remarks

Genetic molecules belong to the micro-world and there-
fore are subordinated to the principles of quantum me-
chanics. Quantum mechanics operates with frequency
and resonance characteristics of quantum-mechanical
objects; its mathematics uses eigenvalues of matrices.
In general, quantum mechanics was emerged and de-
veloped largely as a science about resonances in mi-
cro-world. Thus, the concept of system-resonance ge-
netics creates models of genetic phenomena on the
same language of frequencies and resonances, on which
models in quantum mechanics are based. The theme of
photons and photonic crystals is essential part of sys-
tem-resonance genetics.

The concept of resonance genetics can facilitate a
convergence of biology and quantum mechanics, possi-
bility of which is studied by many authorstoln2isinansiie ¢
proposes a new class of mathematical models for bio-
logical symmetries in genetics and inherited morphoge-
netic structures. The creator of the theory of resonances
in structural chemistry L. Pauling was right when he sup-
posed an important meaning of resonances in organiza-
tion of living mattert,
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BpalleHnss — BMNEBO WAM BMPaBO — MIOCKOCTU MO-
napusauuy ceeta aTumu monexkynamu (6bimo OTKpbI-
1O Mlyn MacTtepom). Hanpumep, Bce 6uonormyeckue
aAMUHOKNCNOTbI (KPOME Camoro mpocToro MuLnHa,
KOTOPbIA ABNAETCA CUMMETPUYHBIM), W3 KOTOPOro
COCTOAT 6efKkM BCEeX XKMBbIX OPraHW3MOB, CYLIECTBY-
0T TOMbKO B OJHOW W3 [ABYX BO3MOXHbIX acumme-
TPUYHbIX hopm — B neBon dpopme. AMUHOKUCIOTbI
B 3TOM BU/e BPaALLAOT NIOCKOCTb NONAPU3aLmMu CBe-
Ta BNeBo. Halle Teno He MCnonb3yeT aMUHOKUCAOTb
NPOTVBOMOMOXHOW NpaBon opMbl, BpallatoLLen
NAOCKOCTb MOAAPM3aLMM CBETA BNPaBO. buonoruye-
CKVe KaTanm3atopbl — pepMeHTbl — Byay4un NoCTpo-
E€HHbIMW ACUMMETPUYHO, AENCTBYIOT TOMbKO Ha OAWUH
ONTUYECKMI aHTUNOMA, He KacasiCb APYroro. Takas xe
aCMMEeTpUA B OTHOWEHWUN MPaBOro U NeBOro mpu-
Cylla He TOMbKO aMUHOKMCIOTaM, HO U HYKNEeoTuAAM,
KoTopble 06pa3ytoT AHK n PHK. MpuynHoM 3TOr0 SAB-
N9eTcs acCMMMeTpUa KOMMNOHEHTOB caxapa, KOTOpblIi
BXOAWT B COCTAB HYKNEOTUAOB 1 06eCneynBaeT onTu-
YeCKyt akTuBHOCTb monekyn AHK 1 PHK: oHM Bpalla-
0T MNOCKOCTb NOASIPU3aLIMM CBETA BMPaABO.
MWUNNNOHbI BUOOB XWBbIX OpPraHn3mMoB (Hacekomble,
MOMMOCKN, YNEHUCTOHOMMe U AP.) HadeneHbl YHac-
NnefoBaHHOW CMNOCOOHOCTbIO BUAETb B MONSPU30BAH-
HOM cBeTe (4YenoBeYeCKU OpraHu3m He obnagaer
3TOI CNOCOBHOCTbIO).
nybokue wnccnegoBaHnsa ponu MOTOHOB UM (DOTOHHbIX
KPUCTaNI0B B reHeTnyeckon nHdopmaTtnke n mopdore-
He3e MOryT MPUBECTU KO MHOTMM HOBbIM OTKPbITUAM U
MONE3HbIM MPUNOXKEHNAM.

3HaHMA O oToHaxX M (OTOHHbLIX KpWUCTanaax MoryTt
NpeaoCTaBUTb HOBbIE WHCTPYMEHTbI ANS LeneHanpas-
NEHHOro M3MeHeHMUsa CTPYKTypbl POHOBbLIX 31eKTpomar-
HUTHbBIX MOMEN OKPYXAOWEN Cpedbl B MHTepecax Haty-
PanbHOW MeauUWHbl U 6uoTexHonormm. OQnH 13 Takux
WHCTPYMEHTOB Ha OCHOBE YMOPSAOYEHHbIX HOCUTENEN
MarHWTHbIX JOMEHOB npeacTaBneH B cTatbe! onucbiBa-
tOLLen NNeHOYHble MAarHUTO-AOMEHHbIe CTPYKTYPbI, KOTO-
pble MOAUMULMPYIOT CTPYKTYPY W XapakTep nonspusa-
LMW 3N1eKTPOMArHUTHbIX MOMen OKpy)atoLen cpeabl 6e3
3aTpaT AOMOMHUTENbHOW 3HEPrun. ITa MoauduKaLms
COMPOBOXAAETCA Npeobpa3oBaHeM BHELHErO reomar-
HUTHOrO NONs, VMEelLEero OTHOCUTENbHO OAHOPOAHbIN
XapakTep, B 3M1eKTPOMArHUTHOE MOoje MUKPOSUYEUCTOM
CTPYKTYpbl, BbI3blBatollee usnmonornyeckne 3 hekTbl
npu 0eNCTBUM Ha XWBble OPraHn3Mbl.

HeKoTopble 3aKntounuTenbHble 3ameyaHuns
FeHeTnyeckmne mMonekynbl OTHOCATCA K MUKPOMUPY U NO-
3TOMY MOAYMHEHbI MPUHLMMNAM KBAHTOBOW MeXaHWKW.
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KBaHTOBas# MexaHWKa paboTaeT C YaCTOTHbIMU U pe3o-
HAHCHbIMW XapaKTepuCTUKaMy KBAHTOBO-MEXaHWYeCKux
0ODBEKTOB; €ro mMaremaTuka WCMonb3yeT COOCTBEHHbIE
3HayeHua matpuu. Cama KBAHTOBAA MEXaHWKA BO3-
HMKNA W pa3BMBasacb B OCHOBHOM KaK Hayka O pe-
30HaHCax B MUKpoMMpe. Takum 06pa3om, KOHLEenums
CUCTEMHO-PE30HAHCHOW FeHeTWKM CO3[aeT MOAEeNnu re-
HETMYECKMX ABMNEHUN HA OAHOM HA3blKe YaCTOT U pPe3o-
HAHCOB, Ha KOTOPbIX OCHOBAaHbl MOAENN B KBAHTOBOW
MexaHuke. Tema )OTOHOB U (DOTOHHbIX KPUCTANNOB AB-
NSeTCAd HeoTbeMIEMOW YaCTbio CUCTEMHO-PE30HAHCHOW
FEHETUKN.

KoHUenumns pe3oHaHCHOW FeHeTMKM MOXeT Cnocob-
CTBOBATb COMVKEHMWID OMONOrMKM U KBAHTOBOW Mexa-
HUKW, BO3MOXHOCTU KOTOPOW W3y4aroTcs MHOrMMU aB-
Topamplol2mEI4nsIiel  Ha 37oM NyTU BO3HMKAOT HOBbIE
Knaccbl MaTematuyeckux mogenen Ang 6Uonornyeckmnx
CUMMETPUIA B FEHETUKE U YHACNeAoBaHHbIX Mopdore-
HeTMYeCcKMx CTpykTypax. Co3aatenb TeOpumn pe3oHaHCOB
B CTPYKTYpPHOW xumun f1.MonnHr 6bin Npas, Korga npea-
nofaran BaXHOe 3HaYeHWe Pe30HAHCOB B OpraHu3aumm
xuson matepunl’,

bnarogapHocTu

HekoTopble pe3ynbTaTbl 3TOW PaboTbl CTany BO3MOXHbI-
MU 6narogaps A0NTOCPOYHOMY COTPYAHUYECTBY MeXay
Poccuickon 1M BeHrepckon akagemmsmm Hayk mo Teme
«HenuHenHble MOAENN U CUMMETPUYHbIN aHaNN3 B 610~
MexaHVKe, 6BUONHDOPMATUKE U TEOPUN CAMOOPraHuN3yto-
wuxca cucremy, rage C.B. MeTyxoB 6bIN HAyUHbIM COPYKO-
BOAMTENEM OT POCCUMINCKOM akafemuu Hayk.
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