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Grounding on the qualitative analysis of equations the semiciassic radiation interaction theory dis-
cussed in respect to the millimeter range of wave lengths and water medium of biological objects the
general characteristics of electromagnetic limit cycles are analyzed in respect to the peculiarity of
human anatomy. The correspondence between these characteristics and laws of classical acupuncture
system meridian topography is determined. The conditions of quantification of coherent electromag-
netic field orbits are under discussion as general conditions of stability of different forms of multicel-
lular organism on all stages of morphogenesis.
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INTRODUCTION

When going on from protozoa to multicellular organisms, we can observe new common
peculiaritics of their response to low-intensity millimeter electromagnetic radiation (mm
EMR) [1-3]. Correlation between the organism's points sensitive to the mm EMR therapeu-
tic action and the classical Chinese acupuncture zones seems to be of particular interest [4].

As mentioned above we shall show that the radiation field limit cycle that arises in the
model of active cellular centers in an absorbing medium allows us to explain the acupuncture
meridian's topography and its connection with organism's anatomy. Therefore, a process of
complication of multicellular organism consists with respect to resonant microwave effects in
creating its own coherent radiation field.

Properties of stable states of coherent ¢lectromagnetic radiation field make it possible to
interpret easily the experimentally observed salient features of the resonant therapeutic ac-
tion of the external mm EMR.

Consistently developed, the proposed idea is also useful in describing the papillary pat-
terns on the palms and feet as well as in defining the biological role of the coherent mm

-EMR ficld of the organism. Quantization of orbits of the EMR-field one-photon states is a
general condition for multicellular organisin forms to be stable at all stages of morphogene-
sis.

ACTIVE CELLULAR CENTERS IN AN ABSORBING MEDIUM

Suppose that in the cell there may exist a selected pair of states between which the reso-
nant microwave radiative transitions — the cellular bioresonance (CBR) - is allowed. Consid-
ering possible nonequilibrium character of these states we can estimate that intensity of
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pumping the upper state under which over-an-cnsemble amplification of the CBR may ex-
ceed the loss by absorption in the medium. Setting the linear absorption coefticient equal to
its typical value 30 cm! [5], we find that the rate of radiative transitions in the presence of
thermal (Planck's) radiation is about 5-10% cm3s-!. Then at the cells concentration 107 cm™3
and CBR concentration 1 per cell, the population inversion 1% and probability of spontane-
ous radiation 0.1 s°!, the induced radiation rate of the active transition will exceed the rate of
absorption by the medium. The derived probability of spontaneous radiation is by several
orders of magnitude less than its basically possible value for the microwave range [6]. Note
that if thermalization or participation in chemical reactions are negligible, then the difference
of populations of the states under consideration proves to be strongly saturated: here the
saturation parameter are equal to the ratio of the rates of induced and spontancous radia-
tive transitions, i.e., K7/ under thermal equilibrium.

At the frequency 60 GHz, this ratio is about 100. Therefore, with the rates of chemical
reactions or thermalization that are no more than 100 times as many as those of spontane-
ous decay, saturation of the inverse occupation caused by radiation becomes a factor even at
thermal densities of the radiation. Within a semiclassical approach to treating an infinite
one-dimensional system of active centers with the aid of the Bloch-Maxwell equation, con-
sidering absorption and saturation in the slow-varying amplitude approximation, one can
readily obtain an explicit expression of one limit cycle: the traveling wave of a definite ampli-
tude. As this limit cycle exists at the resonance frequency, its phase velocity is determmed
exactly by the real part of the refraction index of the absorbing medium.

In the simplest generalization of the one-dimensional model — in three-dimensional me-
dium with a homogencous concentration of the amplifying CBR's - this limit cycle corre-
sponds to a set of "whispering" modes, i.c., planc waves closed trajectories after reflections,
repeated many times, from the volume boundaries.

ACUPUNCTURE POINTS AS POINTS OF REFLECTION
OF THE TRAVELING WAVE

In a medium with refraction index in homogeneity the traveling wave may follow rather
complicated trajectories. For example, the presence of the bones makes it possible to distin-
guish the inner and outer parts (relatively independent of each other) of the arm. In each of
these parts the traveling wave trajectorics must follow both the body surface shape and that
of the corresponding bone surface. Particularly, within the sections with thick layers of mus-
cular mass, the reflection points should be much more widely spaced than those within the
thin sections. '

Besides, in the bodies with an intricate surface the requirement, normally specified to the
active modes, of the least loss under reflections, must lead to restrictions on the cross section
of the traveling wave, so that the points of its reflection from the body surtace are the size
nearly this cross section.
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The same minimal-loss requircment can serve as a criterion of structural stability of tra-
jectories with respect to the group of natural deformations of the body. For example, there
exists a simple possibility to ensure such stability with respect to articulation flexion — for
this purpose, the trajectory must have a reflection point exactly opposite the flexure.

Examining the acupuncture point atlases [7] we have found that the points, supposcd to
be the ones of the plane wave reflection from the body surface, are located in excellent
agreement with these conclusions. Joining the points of successive reflections of the wave
coincides with a Chinese meridian. In Fig. | the lung meridian points are presented; the sup-
posed trajectory (depicted with solid line) of the traveling whispering mode illustrates the
general principle of correspondence between the acupuncture points and peculiarities of or-
ganism's anatomy.

Coordination between form of the body and arrangement of the meridians allows us to
think that similar self-consistency is inherent in all the stages of ontogenesis, so that the
growth rates and type of cell differentiation can be determined by structure and parameters
of coherent microwave fields that, in their turn, can
change following the changes in the cell types and
the shapes of organs and tissues.

From the outlined point of view, the methods of
needle acupuncture and tsubotherapy (impressing
metal balls into the skin at the acupuncture point)
are based upon introducing additional local loss due
to diffraction of the wave by the introduced inho-
mogeneity. A similar effect should be initiated by
exposing the point to an external resonant electro-
magnetic field — even a weak field should saturate
the population inversion at the irradiated point,
leading to the growth of loss for the active mode
which passes through the point. Thus, the subse-
quent (with respect to the meridian's direction) part
of the mode "switches off" from the influence of the
preceding part; along the meridian there may also
take place a direct pumping due to scattering the
external radiation into a necessary mode.

Fig. 1 Right hand with the bones and Next, active nature of the meridians accounts for
meridian points of lungs. The their ability to swerve nature of the meridians ac-
supposed trajectory of a travel-  ¢ounts for their ability to swerve from the classical
ling "wispering" mode is drawn by . . N ; " .
a full line . trajectories. For example, there exist the "magic

meridians. Rudenko's meridian [8] is another ex-

ample. Deviations of the meridians from their clas-
sical trajectories serve as a flaw detector, revealing the changes of dielectric characteristics or
metabolic activity of cells (organs).
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PAPILLARY PATTERNS OF PALMS AND FEET
AS A MICROWAVE HOLOGRAM

Here we give some evidence of the fact that the papillary patterns are in phase with the
interference patterns of two opposing coherent microwaves.

a

Fig. 2 a - roentgenogram of a hand finger with a supposed wave trajectory; b — imprint of papillar
lines of the same finger

In Fig. 2a the suggested wave trajectory is marked on the finger radiograph, and Fig. 2b
shows the fingerprint of the same finger. The value of the angle included between wave vec-
tors is not constant, and its variations display the intricate shape of the finger phalange
bones. Variations of the interference pattern period d are connected with those of the angle v
included between the wave vectors of the interfering waves by the elementary relationship

d = 2/2sin(6)2),

where d is a interference picture period, 4 is the wavelength of the organism, 6 — an angle
between the wave vectors of interfering waves.

As it is known from observations of formations
of papillary patterns on the finger distal phalanges
of embryos, the beginning of comb formation coin-
cides with that of cartilage hardening. Besides, an
arched pattern is always formed on a flat phalange,

\ whereas a curled one — a phalange that has a pro-
nounced convex shape at the beginning of comb
formation [9]. Our hypothesis fits these facts. With
the beginning of cartilage hardening, the necessary
structure of the wave field arises. As for the depend-
ence of the interference pattern on the phalange

b surface shape, it is shown in Figs. 3a, 3b. In the case
with a spherical surface (Fig. 3b), the plane that
Fig. 3 Dependence of a picture of inter- ¢ontains the wave vectors of interfering waves does
ference lines on a model form of
the phalange suxface: 2~ the: case not pass through the center of the sphere.
of the flat surface; b — the case of As papillary pattern formation begins with ac-
the spherical surface celerated division of cells of the basal layer on the
sites of combs to come [9], we necessarily conclude
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that intensity of the intrinsic coherent microwave field is able to control mitotic activity of
the basal cells.

In cases of deep lesions of palm areas (for example, under radiation burns), the period of
restored papillary lines changes markedly. Such change can be explained with the supposi-
tion that newcoming combs are directed along the interference lines whose period has
changed due to local changes in the dielectric permeability of subcutaneous tissues.

This conclusion conforms to the known resonant microwave action upon the growth of
yeast [10]. A possible role of the coherent microwave field in multicellular tissue growth con-
trolling was also discussed by Frohlich, 1978, [11] who considered the longitudinal compo-
nenl of the electromagnetic field in the pre-wave zone of a macroscopic dipole. We point out
the regulatory role of the radiation field transversal component.

Similarly, of special interest are the clinical observations, previously done at the chair of
skin diseases of the Kiev Medical Institute [12], also our recent observations which show the
correlation between acupuncture points and those of cutancous lesions under some forms of
psoriasis. It is known that the main biological feature of the skin of the psoriasic areas con-
sists in (6+7)-fold increased mitotic activity of the basal cells [13]. It is also observed that the
cell culture from psoriasic areas reacts to biochemical signals just as the culture of normal
skin cells [14]. Therefore, correlation between the psoriasic areas and points of Chinese me-
ridians may suggest the changc in intensity of the coherent electromagnetic wave running
along the meridians. '

Thus, the example with papillary patterns can serve as a model of participation of the or-
ganism's coherent microwave fields in morphogenesis and sustaining the constancy of su-
pracellular structures. We belicve that further development of this lead will answer the ques-
tion about the biological role of the organism's coherent electromagnetic microwave radia-
tion that is connected, in line with the above, with the system of Chinese meridians.

CONCLUSIONS

The presented hypothesis unifies the following, absolutely disconnected up to now, fields:

— topography of acupuncture points and Chinese meridians (the former is identified
with the points of complete internal reflection of the organism's intrinsic electromag-
netic coherent wave propagating along a closed trajectory, with its projection into the
body surface coinciding with the Chinese meridians); ‘

— resonant biological effects of microwaves (resonant therapeutic effects, originated
from microwave irradiation of acupuncture points, are intérpreied as a result of the
interaction between the external resonant field and the organism, with the latter being
considered as an active medium that generates its own coherent electromagnetic
wave); . o

— origin of papillary patterns on the palms and feet (the papillary patterns are a mate-
rialized and permanently renewed microwave hologram of the organism).

.
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From such a standpoint, in each of thesce ficlds many previously obscure questions be-
come clearer. Therefore, we believe that our hvpothesis can serve as a program of the nearest
experimental study, and that its main ideas will form part of both future theories of micro-
wave resonant therapeutic effects and physical description of the development and stability
of multicellular organisms.

However, apart a certain success. we realize that the proposed hypothesis can be unam-
biguously verified only by a direct detection of the postulated coherent microwaves. If such a
proof appears, we must recognize that generation of the coherent electromagnetic radiation
is not a mere analogy (sec H. Haken, 1980) but a very essential part of the most striking self-
organization process — the life on the Earth.

KOrEPEHTHE MIKPOXBUJIbOBE EJIEKTPOMAIHITHE MOJE AK ®IBUYHA
MOZENb MAKPOCKOMNIYHUX KBAHTOBUX CTAHIB BATATOKNITUHHOIO
OPIrAHI3MY

B.B. MXKO, C.NM. CITbKO

Ha nigcrasi siKicHOro aHaji3y piBHsiHL HallBKIACHH#OT Teopii B3aeMO/1ii BHIIPOMIHIOBAaHHS CTOCOBHO
JI0 MIZIIMETPOBOTO [iaa30HY JIOBXKIIH XBIUIb Ta BOIKHX cepe;l0BHIL Oi0JI0TIYHHIX 00'€KTIB pO3TIISHYTO
MOXJIHBICTb TOTO. IO IIPH BpaxVBaHHi ICTOTHCI HeNMiHIlIHOCT B3aeMOIil OISl y IBOPIBHEBIl cHCTeMi
piBHsHb Bitoxa 3 ¢eHOMEHOJOIIYHIIMIT cTaslpMil pellakcallii 'y BHNAJKY iHBepcii HaceleHocTeil
OMHOKJIITHHHHX CTaHIB JUIS KJIACHYHOTO IO BHIIPOMIHIOBAIHSI iCHYIOTb CTalliOHApHi pILIEHHS 3
BJIACTHBOCTSIMH TpaHiyHOro wHk1y. [IpoaHanizoBaHO 3araidbHi BJIACTHBOCTI €JIEKTPOMAarHITHHX
FPaHHYHHX LIHKTB 3 YpaXyBaHHSM OcOOIHBOCTEll aHaTOMIUHOI CTPYKTYpPH JIOJIHHH, BCTAHOBJIEHA
BIIMOBi/IHICTb MiX LUIMH BJACTHBOCTSMH Ta 3aKOHOMipHOCTSMH Tonorpadii cHcTeMH MepiiliaHiB
KIaCHYHOI aKVIIYHKTVPIL.

VMOBH KBaHTYBaHHS OPOIT KOTE€PEHTHOI'O €IeKTPOMAIHITHOrO M0t 06roBOPIOIOTbCS K 3arallbHi
YMOBH CTiiiKocTi (popM GaraTOKJIITHHHOI'O Opl'aHi3My Ha Beix eTanax MopdoreHesy.

KOFEPEHTHOE MUKPOBOJIHOBOE 3JIEKTPOMAIHUTHOE MOJIE KAK
OUINYECKAA MOAENL MAKPOCKOMNMUYECKUX KBAHTOBbLIX COCTOSAHUM
MHOIMOKNETOYHOIO OPrAHU3MA

B.B. TMXKO, C.IN. CUTbKO

Ha ocHOBaHHH KkauecTBCHHOT'O aHali3a ypaBHEHIl MOMYKIAacCHYECKOH TeOpHH B3auMOJIEHCTBHS
M3JIy4eHHS TNPHUMEHHTEILHO K MILLIMMETPOBOMY JHAMa30Hy JUIHH BOJIH M BOJIHBIM CpelaM
OHOJIOTHYECKHX OOBEKTOB pPACCMOTPEHa BO3MOXHOCTD TOIO, YTO IIPH YuyeTe CYLIECTBEHHOMH
HeMHHeHHOCTII  B3anMojieiicTBUS  TNOJS B ABYXYPOBHeBOIi  cucreMe  ypaBHenuil bioxa ¢
(eHOMEHOIOTHYECKIIMH  MOCTOSIHHBIMII  pellakcalliil, B cjly4ae HHBEPCHH  HaceeHHOCTell
OZHOKJIETOYHBIX COCTOSIHHIl, JUIS KJIACCIYECKOTo MOJIA II3JIYYEHHS] CYUIECTBYIOT CTalHOHapHbIe
pelieHHsi co  cBoficTBaMH  mpejenbHoro  1mkna.  IlpoanamusnpoBanpl  ofliMe  CBOMCTBa
3JIEKTPOMACHHTHBIX TMpeJelbHbIX LHKIOB C Y4eIOM OCOO€HHOCTeH aHAaTOMHYECKOH CTPYKTYpbl
4eJIOBeKa, YCTAHOBICHO COOTBETCTBHE MEX/1y STHMH CBOIICTBAMH H 3aKOHOMEPHOCTSIMH Tonorpadiit
CHCTEMbI MEPIIHAHOB KJIACCHUECKOH aKyIyHKTYPbI.
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VYcnoBUsi KBAHTOBaHHS 0p6HT KOT€PECHTHOI'O 3JICKTPOMAarHHTHOI'O NOJIsA 060)’)KJIBXOTC$1 xak obue
YyCIIOBHS yCTOﬁ‘lHBOCTH CI)OpM MHOT'OKJIETOYHOI'O Opl'raHH3Ma Ha BCEX 3Tallax MOpCbOl"CHCBa.
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