HIERARCHY OF FUNDAM ENTAL INTERACTIONS

IN WAVE UNIVERSE

A.M . Chechelnitsky, Laboratoryof T heoretical Physics,

Joint Institute for Nuclear Research,

141980 Dubna,Moscow Region, Russia

E´m ail: ach@thsun1.jinr.ru

ABST RACT

Fundam ental interactions ( FI) represent the core of physical W orld Picture, com pose the basis of o b served in Universe phenom ena and flowing in it processes. In the fram e of W ave Universe Concept (W U

Concept) it is pointed to essential features of observed FI set - its hierarchy, is om orphysm , recurrence cha r acter. Hierarchyof a (k) fundam ental interactions (FI) is shown bythe (infinite) Hom ological series a (k) = c k a (0) k =... - 2, - 1, 0, 1, 2, ..., where c - Fundam ental param eter of hierarchy - Chechelnitsk yNum ber c = 3.66(6), a (0) = a =e 2 /

«

F� - Fine Structure constant.

Available experim ental data sufficientlyconfirm the analitical representions of the theory(W U Concept).

IN SEARCH OF WORLD PICT URE.

Earth and Heaven, Universe, phenom ena and its constituted objects - that are invariable subjects of

o b servation bym an - Hom o Sapiens and Hom o Instrum entalis - in the course of the whole of history.

Modern science, essentially, is onlycontinuation of this nonexpire, all swallowing tendency. T he actual

science differs from the past m aybe only bypossibilityto set up of m ore com lex, often, grand experim ents, by

possibilityto use of m ore wide data base and arrayof accum ulated k nowledge.

Setting up of m ore new and new experim ents, of course, - is not a self - aim . Beyond all of this invariable

tendencyrem ains to create the ordered, well - proportioned W orld Picture (or, as sayancients - Im ago Mundi),

am ong them , and picture of earlyinaccessible to experim ents phenom ena of subatom ic world. T hat is aim ,

undoubtly, worthyof m an, great and, possi ble, com pletelyim practicable.

COM PONENT S OF M ODERN PHYSICAL WORLD PICT URE.

FUNDAM ENT AL INT ERACT IONS.

Set of observed objects and phenom ena of Universe strik es an im aginations. T he m odern science, will be

say, the Standard Model suggests, that beyond all this brightlyand infinite phenom enologythe resrict set only

four fundam ental interactions (FI) - strong, weak, electromagnetic and gravitational (interactions) stands.

Nondimensional Constants of Interactions.

According to experim ental data, characteri stic nondim ensional constants of a

i fundam ental interactions

estim ate as follow

a

s

= e

s

2 / « F

F� �

W eak FI a (1) = a w

=e w

2 / « F� � c a (0) = c a = c e 2 / «

F� �

Electromagnetic FI

a (0) = a

em

= a =e 2 / «

F� � �

Chechelnitsk yA. M. Hierarchyof Fundam ental Interactions in W ave Universe 4 and - for the one of near arrangeing FI in the Gravitational Layer of m atter (for the electrons interaction) -

Gravitational FI a ( - 75) = a g

( - 75)

= (e g

( - 75) ) 2 / « F� � c - 75 a = c - 75 e 2 / «

F� � × 10 - 44

T HEORY AND EXPERIM ENT .

Stationary Values of FI Constants.

In the world physical literature varietyof experim ental estim ations of a (k) FI values is circulated. W e tak e

(spare) the special attention to those of its, which describe som e asim ptotical, lim itational (apparently,

co n vergent, fixed, stable) its states.

For the definitness it would be later nam ed these experim ental estim ations - as stationary (values).

ST RONG INT ERACT ION.

Constant of Strong FI.

T he developed now experim ental situation m ost brightlyand evidentlyrepresents the well - k nown Figure of

[RPP, 1997, Fig.9.2 in Division ² Lattice QCD ² ]. It is not difficult to point, that observed in m anyexperim ents

a sim ptotical, lim itational, apperently, stationaryvalue of a

s

FI constant lie at region

a

s

» 0.098 ¸ 0.1

Let cite som e a

s values - result of concrete experim ents, - quite corresponding to predictions of theory(W U

Concept). References tak e from RPP

# RPP, p.79: "...T he result can be com bined to give

a

s

(M

z

)=0.112 ± 0.002 ± 0.04...

# RPP, p.80: "...A fit to ¡ , ¡ ¢ and ¡ " gives

a

s

(M

z

)=0.108 ± 0.001 (expt.)

# RPP, p. 81: "... the Standard Model is used

a

s

(M

z

)=0.104

# RPP, p. 90: a

s

(M

z

)=0.101 ± 0.008

# RPP, p.90: "...Nonsuper sym m etric unified theories predict the low value

a

s

(M

z

)=0.073 ± 0.001 ± 0.001

# RPP, p. 91: a

s

=0.101(8)

# RPP, p.105 : a

s

=0.103 ± 0.008

It is possible another, not less effective wayto the determ ination of the a

s

FI constant.

Electron - Positron Annigilation to Adrons and Lepton - Lepton Decay.

Dynamical Isomorphysm.

Exam ination of process of e + e - annigilation in hadrons

e + e - ® hadrons

is possible with idea of it "close analogy" [see, for instance, Perk ins, 1991, p.271] with pro c ess of lepton -

lepton decay

e + e - ® m + m -

T he characteristical, definitable param eter - relation of total cross sections

R= s (e + e - ® hadrons)/ s (e + e - ® m + m - ),

as result of m anyexperim ents on high energye + e - collaiders , is practicallystationaryat E>10 Gev. T his

"...confirm s the point character of e + e - adrons process, happened analogous to e + e - ® m + m - process..."

[Pe r k ins, 1991, p.255].

T he experim ental value of R is equal

R= s (e + e - ® hadrons)/ s (e + e - ® m + m - )=11/3.

T herefore, it m aybe assum ed the som e dynam ical isom orphism (sim ilarity, "close analogy") of these two

processes with accuracyto sim ilarityparam eter (recalculati on param eter) R=11/3.

Strong Interaction and (FPH) Constant

It is not difficult to com prehend, that experim entallyobtaining value of R=11/3=3.66(6) sim ilarity

param e ter, in reality, com pletlycoincides with value of c =3.66(6) - Fundam ental param eter of h ierarchy

R = 11/3 = 3/66(6) Þ c = 3.66(6).

T herefore, it m aybe justified the relation

R= s (e + e - ® adrons)/ s (e + e - ® m + m - ) = c = a

s

/ a

w

= e

s

2 /e

w

2 .

Experim ent spontaneous, directlyand confidentlyfixed and confirm following from the theory(W U

Co n cept) value of a

s strong and a

w weak FI relation.

Chechelnitsk yA. M. Hierarchyof Fundam ental Interactions in W ave Universe 5

WEAK INT ERACT ION.

Constant of Weak FI.

It is observed com parativelywide field of a

w weak FI estim ations. Apparently, this connect with situation

when point som e "interm ediate", not asim ptotical evaluations, in m o re degree depending from dynam ical

ci r cum stan cies of experim ent (transfer m om entum , etc).

Influence of M odel Representations.

It m aybe suppose that incertainityin a

w estim ations is connected also with nonjustified propositions,

lim itations and link s of developed theoretical m odels of weak FI (for instance, W einberg - Salam m odel), in

fram e of which the experim ental data are calculated and com prehended. T his interesting aspect deserves the

sp e cial deep discussion.

Weak Angle of M ixing. Comparision w ith Ex periment.

Let tak e as definition the following representation for the q

w

- W eak angle of mixing (W einberg angle)

e/e

w

= sin q

w

It is wide used in Standard Model (W einberg - Salam m odel), and q

w

- for the com parision of theoryand

experim ental data. In fram e of discussed W U Concept representations it is not difficult to receive num erical,

theoretical representation for this angle. From the com parision

e

w

2 /e 2 = sin - 2 q

w

Þ c = 3.66(6)

it is followed

sin 2 q

w

= 1/ c = 0.272(272),

sin q

w

= 0.522(232), q

w

= 31 ° .48.

As the case of prelim inaryreason for reflection let tak e onlyone reference [Perk ins, 1991]. In division

"Assim etries of polarized electrons decayon deuterons", it is constated [p.320]: "...T he final result has the

form

sin 2 q

w

= 0.22 ± 0.02

and is coordinat ed with previous estim ations. However, if save the r relation of neutral and charged currents

as a free param eter, then result will be another:

r = 1.74 ± 0.033,

sin 2 q

w

= 0.293 ± 0.033 ± 0.100,

because r and sin 2 q

w values are strong correlated...".

From on e side, it is not difficult to point the com porativeness of experim ental data

sin 2 q

w

= 0.22 ¸ 0.293

and W U Concept result

sin 2 q

w

= 0.272.

From another side, these data of experim ents reflect still surviving inconsistency, sqeezed in the

interp e tation of expe rim ental data. It seem s, that results of experim ents highlynonwillinglyinvide in

im peratives of Standard Models - in restricting relations of developed theory. Problem is so interesting and

entertaining that we intend to return to it with detailed critic al analysis of developed sutiation.

Weak Interaction and FPH.

T he Fundam ental param eter hierarchy( c FPH) plays decisive role in hierarchyof weak and

electrom a g netic FI. T o be convinced in it, let cite data of experim ent, which point another wayfor

ex perim ental definition of a

w constant of weak FI.

Dynamical Isomorphysm of Electron and Neutrino Decay (at Nucleons).

Experim ents with leptons (electrons and neutrino) decayon nucleons are characterized bystandard

fun c tions of nucleons

F

1 eN , F

2 eN - for electrom agnetic,

F

1 n N , F

2 n N , F

3 n N - for weak interactions.

Accum ulated inform ation leads, in particular, to relation

F

2 n N £ (18/5)F

2 eN

Com m entary[Perk ins,1991, Fig.8.11] sounds as follow: "...T his is the first com parision of F

2 n N function,

m e sured by neutrino - nucleon decayin CERN neutrino bearn..., with the SLAC data of F

2 eN function in

electron - nucleon decaywith the sam e q 2 ... Both data sets coincide each to other, if points of electron decay

are m ult i pliced by18/5..."

T hus, it is ob served the dynam ical isom orphysm (sim ilarity) of weak and electrom agnetic decaypro c esses

with accuracyto sim ilarityparam eter

F

2 n N /F

2 eN = r @ 18/5

It is not difficult to com prehand, that these orienting data of experim ent, in reality, correspond to the c

FPH

r @ 18/5 = 3.6 Þ 3.66(6).

Chechelnitsk yA. M. Hierarchyof Fundam ental Interactions in W ave Universe 6

Another words, experim ental data directlyand confidentlyfixed the weak and electrom agnetic constant FI

relation

F

2 n N /F

2 eN @ c = 3.66(6) = a

w

/ a

em

= e

w

2 /e 2 ,

characterized byFPH c =3.66(6).

ELECT ROM AGNET IC INT ERACT ION.

Const ant of Electromagnetic FI.

Experim ental value of a

em

FI in the HEP (high energyphysis) is estim ated as lieing in r e gion

a

em

1/137 1/128

in dependence of transfering m om entum (with growth of transfering m om entum - the a

em grows - in

diffe r ence of a

em and a

w

).

It is natural to consider that the well - k nown from QED and m acroworld value of electrom agnetic FI

co n stant is fixed, stationaryand is equal to

a

em

= a =e 2 / « F �

where a =e 2 / « F� - Fine Structure constant,

« � �K� p - Planck const, e - electron charge, c - light speed.

GRAVIT AT IONAL INT ERACT ION.

Constant of Gravitational FI.

Existing estim ations of a

g gravitational FI constant scarcelym ay be considered as based on specially

created experim ents. So, accepted now (inderect) experim ental estim ation point the value (for the protons

inte r action - Perk ins, 1991, p.25)

a

g

~ 4.6 × 10 - 40 .

In fram e of W U Concept we point (m ore definitely) the following value of a

g gravitational FI constant (for

the electrons interaction)

a ( - 75) = a

g

( - 75)

= (e

g

( - 75) ) 2 / « F� � c - 75 a = c - 75 e 2 / « F� � × 10 - 45 .

It corresponds to one of m atter Levels, it will be say, of Gravitational Layer of m atter.

T his is claster of near lieing Levels of m atter. Of course, the ² force ² of gravitational FI, corresponding to

one of m atter Le vels of Gravitational Layer of m atter, is verysm all in com parision to ² forces ² of strong, weak

and electrom agnetic FI.

Gravitational FI - Some Additional Aspects.

T he base for that representation for a

g gravitational FI constant is the following assum pti on of W U

Co n cept

Proposition (Gravitation and Electromagnetism).

# Gravitation and Electrom agnetism (as and another FI) in W ave Universe passess byfundam ental stable

wave link , characterized, in particular, byproperties of commensurability, stable resona nce .

# Fundam ental constants of gravitation and electrom agnetism subm it to the relation

e 2 /2Gm

e

2 = c 75 ,

where e, m

e

- charge and m ass of electron, G - gravitational constant.

In fact, that astonishing relation points to the new theoretical (not experim en tal) representation of G

gravitational constant over characteristic constants of microworld e, m

e

- charge and m ass of electron.

Sim ultaneously, it opens the possibilityto receive the explicit representation for the a

g gravitational FI

constant

a

g

= 2Gm

e

2 / « F� Þ e

g

2 / « F�

and corresponding gravitational charge

e

g

= (2G) 1/2 m

e

UNKNOWN POT ENT IAL POSSIBLE FI.

Com parison approaches, connected with Standard Model and W U Concept, are not assist to well - being in

connection with developed, prevailind representations. Evidently, that value - ² wealth ² ( ² power ² ) of FI,

D e scribed by a Hom ology, extrem alym ore, then ² wealth ² of FI, proposed byStandard Model. Its are related

as ¥ :4. W hat m ust we do with this ² wealth ² ?

It is so far rem ain unk nown in the m odern physical W or ld Picture and, therefore, still non investigated by

all available in a m odern science intellectual and experim ental potential.

It will be reasonable treat with attention to the indications of theory, a´priori not reject a possibilityof search

of new laws in new areas and, at first, begin purposeful experim ental investigations, connected with early

u n k nown fundam ental interactions.

Nearest FI.

Chechelnitsk yA. M. Hierarchyof Fundam ental Interactions in W ave Universe 7

It is quite possible, that earlyof all in field of view of experim entators get nearest to region of k nown

(stron g, weak , electrom agnetic) FI, will be say, new

Ultrastrong FI

a

us

= e

us

2 / « F� � a (3) = c 3 a (0) = c 3 a = c 3 e 2 / « F� �

and Infraweak FI

a

iw

= e

iw

2 / « F� � a ( - 1) = c - 1 a (0) = c - 1 a = c - 1 e 2 / « F� �

W ith high possibilityit m aybe wait new unexpected inform ation in opened regions of investigations. Not

exclude, that unique cas e, byvirtue in Standard Model not discuss and not investigate another FI,

repr e sented by a Hierarchy(and a Hom ology) is still conserved u n k nowledge of new possibilities.

DISCUSSION.

Exact quantitative, num erical description of fundam ental interactions is, in m any, the problem of right,

adequate com prehension of dynam ical structure of Universe.

Standard representations of m odern physics attem pt to describe all observed set of objects and

ph e nom ena of Universe by four fundam ental interactions.

From point of view of W ave Universe concept such picture is represented, at least, incom plete,

fragm e n tary. W ith high degree probabilityit m aybe wait, that, indeed, dynam ical and physical structure of

Universe, dynam ic of flowing in it processes determ ine by infini te hierarchy of fundam ental interactions. T his

FI Hie r archyquite corresponds to Hierarchyof m atter Levels and reflect fundam ental proporties of

isom orphysm , recurrence character of dynam ical structure and phenom ena, observed at each m atter Level

of Unive rse.

Alreadyeven now it m aypoint at existance of new earlyunk nown fundam ental interactions. It will hope,

that purposeful experim ents, further investigations will m ak e in -- visible future the physical W orld Picture,

described byW U Concept, as experim en tal fact.

REFERENCES

Chechelnitsk yA.M., Extrem um , Stability, Resonance in Astrodynam ics and Cosm onautics, M.,

Mash i nostroyenie, 312 pp. (1980) (Monograph in Russian). (Libraryof Congress Control Num ber: 97121007;

Nam e: Chechelnitsk ii A.M.).

Chechelnit sk yA.M., On the Quantization of the Solar System , Astronom ical Circular of the USSR

Aca d em yof Science, N1257, pp.5 - 7, (1983); N1260, pp.1 - 2, (1983); N1336, pp.1 - 4, (1984).

Chechelnitsk yA.M., T he Shell Structure of Astronom ical System s, Astrononical Circ ular of the USSR

Academ yof Science, N1410, pp.3 - 7; N1411, pp.3 - 7, (1985).

Chechelnitsk yA.M., W ave Structure, Quantization, Megaspectroscopyof the Solar System ; In the book :

Spacecraft Dynam ics and Space Research, M., Mashinostroyenie, pp. 56 - 76, (in R ussian) (1986).

Chechelnitsk yA.M., Uranus System , Solar System and W ave Astrodynam ics; Prognosis of T heoryand

Voqager - 2 Observations, Dok ladyAN SSSR, v.303, N5 pp.1082 - 1088, (1988).

Chechelnitsk yA.M., W ave Structure of the Solar System , Report to the W orld Space Congress,

W as h ington, DC, (1992) (Aug.22 - Sept.5).

Chechelnitsk yA.M., Neptune - Unexpected and Predicted: Prognosis of T heoryand Voyager - 2

Observ a tions, Report (IAF - 92 - 0009) to the W orld Space Congress, W ashington, DC, (Aug.22 - Sept.5),

Prepri nt AIAA, (1992).

Chechelnitsk yA.M., W ave Structure of the Solar System , Report to the W orld Space Congress,

W as h ington, DC, (Aug.22 - Sept.5), (1992).

Chechelnitsk yA.M., W ave Structure of the Solar System , (Monograph), T andem - Press, 1992 (in

Ru s sian).

Ch echelnitsk yA.M., W ave W orld of Universe and Life: Space - T im e and W ave Dynam ics of Rhythm s,

Fields, Structures, Report to the XV Int. Congress of Biom athem atics, Paris, Septem ber 7 - 9, 1995; Bio - Math

(Bio - Mathem atique & Bio - T heorique), T om e XXXIV, N134, pp.12 - 48, (1996).

Chechelnitsk yA.M., On the W ayto Great Synthesis of XXI Century: W ave Universe Concept, Solar

System , Rhythm s Genesis, Quantization "In the Large", pp. 10 - 27: In the book : Proceedings of International

Conference "System s Analysis on the T hreshold of XXI Century: T heoryand Practice", Intellect Publishing

House, Moscow, (1996 - 1997).

# Chechelnitsk yA.M., Mysteryof the Fine Structure Constant: Universal Constant of Micro and

Meg a world, W ave Genesis, T heoretical Representation, pp. 46 - 47: In the book : Proceedings of International

Co n ference "Systems Analysis on the Threshold of XXI Century: Theory and Practice" , Moscow, 27 - 29

Febr u ary1996, v. 3, Intellect Publishing House, Mo s cow, (1997); http:// arXiv.org/abs/physics/0011035 .

Chechelnitsk yA.M., W ave Universe and Spectrum of Quasars Redshifts, Preprint E2 - 97 - 259, Lab. T heor.

Physics, Joint Institute for Nuclear Research, (1997); http://arXiv.org/abs/physics/0102089.

Chechelnitsk yA.M., Large - Scale Hom ogeneityor Principle Hierarchyof th e Universe? Report to 32

COSPAR Assem bly, W