MOTION, UNIVERSALITY OF VELOCITIES, MASSES IN WAVE UNIVERSE.

TRANSITIVE STATES (RESONAN

K ES) - MASS SPECTRUM

ChechelnitskyA.M.

Laboratoryof T heoretical Physics,

Joint Institute for Nuclear Research,

141980 Dubna, Moscow Region, Russia

E´m ail: ach@thsun1.jinr.ru

ABST RACT

W ave Universe Concept (W U Concept) opens new wide possibilities for the effective description of

Elem entar Objects of Matter (EOM) hierarchy, in particular, of particles, resonances m ass spectrum of

subatom ic (and HEP) phy s ics.

T he special attention to analysis and precise description of wide and im portant set - transitive states

(resonances) of EOM is payed.

Its are obtained sufficientlyprecise representations for m ass values, cross relations between m asses of

wide set o bjects of particle physics - m etastable resonances - (fast m oving) transitive states - in term s of

representations of W ave Universe Concept (W U Concept).

W ide set of observed in experim ents effects and connected with its resonances (including - Darm stadt

effect, ABC effect,etc.) m aybe effectivelyinterpreted in W U Concept and described with use of m ass form ula

- as m anifestation of rapidlym oving, physicallydistinguished transitive states (resonances).

DISCRET ENESS, COM M ENSURABILIT Y,

QUANT IZAT ION of WA VE DYNAM IC SYST EM S (WDS)

According to ideas of W ave Universe Concept (W U Concept) [Chechelnitsk y, 1980 - 1998], (any) arbitrary

real o b jects of m icro (atom s, particles) and m egaworld (astronom ical system s) represent principally - the

w ave dynamic systems (W DS).

In that case the following assertion is valid.

Proposition

# Internal structure, geom etry, dynam ics, physics of W DS are essentiallyconnected with observated

effects of discreteness, commensurability, quantization of its dynam ical param eters.

# T ha t, first of all, relates to discreteness, com m ensurability, quantization of two sets conjugated values

(param e ters)

* Sectorial velocities (circulations) L=L

N

[s]

,

* Keplerian (orbital) velocities v=v

N

[s]

.

# Nature "prefers" to m anifest (it’s activity) at som e dynamically, physically distinguished (with m ost

probabilityobserved) values of dynam ical param eters, - first of all, at elite (dominant) values of (sectiorial and

k eplerian) veloc i ties.

T hese special states are the m ost sim ple, easilydetectable o nes - even at prelim inaryheuristic analysis of

discreteness and com m ansurability. Byits - usuallyand first of all - having physical intu i tion researchers

"com e across" in their search investigations.

T RANSIT IVE ST AT ES (RESONANCES)

M otion Factor

Motion of transitive state (resonance) m aynaturallyarise in fram ework of following sim ple intuitive

consideration.

Let som e (being a stationary at rest) state - stable particle, for instance, p - m eson with (table) m ass M,

moves with high ("relativistic") velocityv.

Is that moving object (dynam ic system , wave configuration) - the same particle ?

Or it represents arbitary(som e another) quasistable state p

?

Situation gets out from indete rm inancyand doubts, if we tak e into account the following im portant consequence of W U Concept - the existance of physycallydistnguished v

N

[s] elite (dominant) velocities and connected with its ph e nom enon of discreteness, commensurability of elite veloci ties .

Realityof these circum stances signifies, that particles byvirtue of fundam ental laws of nature "prefer"

(with m ost probability) to m ove (only) with specific, physycally distinguished elite (dominant) velocities v=v

N

[s]

.

In such case m oving m ass co nfiguration, indeed, represents som e (quasistable), will be say, the transitive

arXiv:physics/0103089 28 Mar 2001

Chechelnitsky A.M . Motion, Universalityof Velocities, Masses in W ave U niverse.

T ransitive States (Resonances) ˘ Mass Spectrum . 2

(m o v ing) state (resonance) p with fixed energy, m om entum (im pulse) and, probable, M m ass.

"Complex" ("Compaund") States (Resonances). Reconstruction of states

Notion of tran sitive m aybe extended at m ore wide class of objects.

Let som e ("com plex") state (resonance) disintegrates into a few m oving (stationary) states.

Using conservation laws (of energy, etc.) it m aybe restored, reconstructed the initial "com plex"

(occasiona lly, slowlym oving or resting) state (resonance).

For this initial state it m aybe saved "transitive" term (transitive state, resonance) , tak ing into a c count the wayof it’s reconstruction - byscuttering, m oving decayproducts, with essential regarding for its velocities.

T ransitive States (Resonances). M ass Formulae

Using the standard representations of (relativistic) k inem atics it is not difficult to receive the representation for the transitive state (resonance) m ass in the form

M = M # (1+z)

1/2

= M # ( 1+ b 2

)

1/2

, z= b 2

, b =v/c, where c - light velocity.

In fact, tak ing into account the adm issible spectrum of v=v

N

[s] elite (dom inant) velocities, this m ass representation converts in following explicit form

M

N

[s]

= M # (1+z)

1/2

= M # (1+ b 2

)

1/2

,

M Þ M

N

[s]

, b Þ b

N

[s] Þ v

N

[s]

/c.

Decay Processes.

Resonance "Reconstruction". Binary Decay

T he sim plest situation - resonance decayinto two identifical with equal m

0

m asses and equal P=m v - m om enta (im pulses) (m - m ass, v - vellocity) - gives a possibilityto obtai n the sim plest repr e sentation for the m ass of disintegre t ing resonance

M = M # (1+z)

1/2

= M # (1+ b 2

)

1/2 with M # = 2m

0

Of course, sim ilar representation is justifywhen tak ing into account all circum stances of decay, that correspond to conservation of en ergylaw.

Expanding of this approach to m ore com posite cases of decay, in general, is not difficult.

Principallyit rem ains the central m om ent - accounting velocities of m oving particles - of decayproducts m ust be close to physicallydistinguished v=v

N

[ s] elite (dominant) velocities.

Binary Collisions

In collaiders experim ents where collision of identical particles tak es places, evidently, it m aybe expected the appearance of transitive states (resonances) in the indicated above sense (as genera t ing by collading, moving part i cles).

And then, as in the case of reconstruction by moving components in m ass form ula, it m aybe used as M

# the value

M # = 2m

0

, where m

0

- (table, at rest) m ass of collading particles.

T ransitive Resonances. M any - Particles Decays

Verywide class of observing in the subatom ic world objects (states) is connected with the fol l wing typical picture.

T he short - living state (resonance) with the effective m ass M decays to som e m ore stable - let speek - stationary states , having the table m asses (of rest) m o,i .

If at process of decaing its m ove with velocities v i (m om enta P i =m o,i v i ), than byforce of the standard

(relativistic) k inem atics it is valid the representation for, let speek , effective mass m i

of each com ponent of decay m i = m o, i

(1+z i

)

1/2

=m o, i

(1+v i

2

/c

2

)

1/2

, where z i = b i

2

=v i

2

/c

2

, b i = v i /c, c - the light velocity.

T han, byforce of m ass - energyretaining low, effective m ass of initial decaing state (resonance) is equal

M = S m i = S m o, i

(1+z i )

1/2

Byforce of close connection such m ass with m ovem ent of decayprodu cts with none - zero veloc i ties

(m oreover, this m ass is whollyborn bym ovem ent), let nam e initial state the transitive res o nance.

Binary decays

T he m ost sim ple and often the decayis, when two identical particles (n=2) with identical velocities are obtain ed.

Chechelnitsky A.M . Motion, Universalityof Velocities, Masses in W ave U niverse.

T ransitive States (Resonances) ˘ Mass Spectrum . 3

In such case for m ass of transitive resonance it is valid the representation

M = 2m o (1+z)

1/2

In connection with that it is represntating the possibilityof observation of following transitive resonances.

# Di - proton resonances (at m o = m p - proton m a ss)

M = 2m p (1+z)

1/2

# Di - pion resonances (at m o = m p - pion m ass)

M = 2m p (1+z)

1/2

# Di - muon resonances (at m o = m m - m uon m ass)

M = 2m m (1+z)

1/2

# Di - electron resonances (at m o = m e - electron m ass)

M = 2m e (1+z)

1/2

General Case: T ransitive States (Resona nces)

M ass Spectrum of T ransitive States (Resonances)

T he central idea of following exam ination m aybe breaflyform ulated in form of the

Proposition

# Mass Spectrum of transitive states (resonances) is characterized bypreferable, physicallydi s tinguished values of m ass - it is discrete , (not continuous), commensurable, quantized.

# T his discrete mass spectrum is generated by discrete spectrum of preferable, physicallydisti n guished - elite (m ost brightly - dominant ) velocities - bythe Universal spectrum o f velocities (of Un i verse - m icro - and m egaworld) v

N

[s]

.

T his assertion, m aybe seem ing unusual, extraordinaryfor the ultim ate standard theoryof particles, representes as evident and natural in the fram ework of base ideas of W ave Universe Concept.

VELOC IT IES HIERARCHY AND UNIVERSALIT Y

Hierarchy and Spectrum of Elite Velocities.

T he Fundamental wave equation [Chechelnitsk y, 1980], described of Solar system (sim ilarlyto the atom system ), separates the spectrum of physicallydistinguished, stationary - e lite - orbits, co r responding to m ean quantum num bers N, including the spectrum of perm issible elite velocities v

N

.

It is the follow representation for the physicallydistinguished - elite dom inant velocities v

N

in G

[s]

Shells of wave dynam ical (in particul ar, astronom ical) system s [Chechelnitsk y, 1986] v

N

[s]

= C

*

[s]

(2 p )

1/2

/N, s=..., - 2, - 1,0,1,2,...

C

*

[s]

= (1/ c s - 1

) × C

*

[1] .

Here

C

*

[1]

= 154.3864 k m × s

- 1 is the calculated value of sound velocity of wave dynam ic system

(W DS) in the G

[1]

Shell, that was m ade valid byobservations, c - the Fundamental parameter of hierarchy - Chechelnitsky Number c = 3.66(6) [Chechelnitsk y, 1980 -

1986], s - the countable param eter of Shells,

N - (Mega)Quantum num bers of elite states , a) Close to

N Dom = 8; 11; 13; (15.5)16; (19,5); (21,5) 22,5 - for the strong elite (dominant) states (orbits);

b) Close to

N - Integer, Sem i - Integer - for the week elite (recessive) states (orbits).

In the wave structure of the Solar System for planetaryorbits of Mercury(ME), Venus (V), Earth (E), Mars

(M A), we have, in particular, N = (2 p a/a * )

1/2 (a - sem i - m ajor axes of planetaryorbits, a *

[1]

=8R

k hotomy [Chechelnitsk y,

1997].

T here are m anyanother im portant results of interesting.

Such brilliant experim ents passed as unrem ark ed bytheory, proved to be out of m ainstream of

fundam ental re p resentations of standard science.

Evidently, generallyacc epted representations possess byspecial selection.

W e discovered for ourselves the results of such buried experim ents, becouse looked for namely these

effects .

One wayor another, the effects of velocitites discreteness, com m ensurability, quantization m ust appear

itselves in m ore wide circle of occurrences.

"Unremarked" New

Let us point results onlyone experim ent conducted in Dubna [Avdeychik ov, Nik itin, 1987,1988]:

"...In range of low k inem atic energyof the E f - fragm ent the endow of source with l im it velocity b

1

=0.02c

dominates , in range of high energy - with b

2

=0.08 c, where c - the light velocity. T he pointed values b

1 and b

2

are characteristic for all z - fragm ents and energies of a beam ."

T his observations of experim entators are extraordinary and a’priori - far not evident.

Really, whythe whole set of fragm ents, that essentiallydiffer bycharges and energies, m ust have the

same v e locities of issuing?

From the form ed standard ("probable") representations such conclusion does not follow.

But in fram e of (W U Concept) representations about universalityof velocities spectrum - of its

discreteness, com m ensurability, quantization, presence of physicallydistinguished states - such effect is

quite e x pected.

Moreover, it is reallycorrect from the point of view of theory, because of the observated velocities

correspond to the theoreticallycalculated values

v

V

[ - 4]

= 0.0774c = 23210 k m /s, v

V

[ - 3]

= 0.0211c = 6330 k m /s,

T ransitive States (Resonances) ˘ Mass Spectrum . 7

v

n =1.5

[ - 4]

= 0.0782c = 23448 k m /s, v

n =1.5

[ - 3]

= 0.0213c = 6395 k m /s.

It i s not difficult to show also, that the observating velocities concern as b

2

/ b

1

=4=2

2

, that is its b e long for all

that to the velocities set of the Generalized Dihotom y.

It is interesting to m ark , that the detected bym odern m ethods physicallydistinguished velocity b

2 =0.08c

corresponds to the velocity, that Reserford observed as close to the upper lim it of veloc i ties at a - decay.

Another New

It is interesting point, that inform ation about the sam e velocityv £ 0.02 c, generating the e + e - resonances,

is m e n tioned in [Koinig, 1993].

Another inform ation [Pok otilovsk y, 1993]:

" ...Data testifythat m ass center of probable decaying e + e - system m ove in center - of - m ass of co l lision ions

with li t tle velocity, not exceeding 0.03 - 0.05 c. "

Latent Possibilities of RPP (Review of Particle Physics)

Meanwhile, wide possibilities and reason (cause) for reflections and investigations the m ost k nown

com pendium of experim ental data of Particle Physics (RPP) allows, especiallywhen in it the data

concerning to m om enta (i m pulses) of decaym odes of particles were ublished.

Lying at a surface and detecting at purposeful search, the effect of P - m om enta (im pulses) di s creteness

and com m ensurability(together with m asses discreteness) naturallyleads to discoveryof v - vel ocities

discreteness, commensurability .

Investigations of Gareev’s Group

Recently, to the indicated bythe W ave Universe Concept universal effects of (sectorial and K e plerian)

velocities discreteness, com m ensurability(in m icro - and m egaworld) Gareev pays special attention [Gareev

et al, 1996]. Possessing bydeveloped physical intuition and conducting wide work with using of RPP

experim ental data, Gareev and his co - work ers m ade convinced in validityof expectations of W U Concept

for objects of su batom ic world too.

Indeed, in a wide arrayof particles decays the effect of velocities discreteness, commensurability is

observed, e x ists, brightlym anifests.

Inform ation (in RPP) about experim entallyobserved P m ass m om enta (im pulses) and connected with its v

veloc i ties opens the possibilities to calculate the potentiallyvirtual m asses spectrum of resonances bysem i -

em pirical way.

Correlation of com putations and experim entallyk nown data is im pressionable.

In anycase, such coinciding is a challenge to the standard theoryand a stim ulus for further purposeful

investig a tions.

What is further?

But the heuristic analysis exhausts itself even as the following questions arize:

# From where these physicallydistinguished velocities?

# W hat m ust we do without RPP bythe hand - i.e. without information about empirical values of velocities

(of part i cles decays)?

# W hy these velocities, but not another ?

# If exist for its (velocities) any theoretical representations?

Answers to these questions the W ave Universe C oncept gives, in particular, bythe Proposition (T heorem )

about Universality of (physically preferable) elite (dominant) velocities spectrum - for real system s of Universe

(m icro - and m egaworld).

Integer Commensurability

Sim plest integer com m ensurability of observed in experim ents (in RPP) velocities

v

i

/v

j

= N

j

/ N

i

N

i

, N

j

- Integer

is entirelyevident in fram e of W U Concept and directlyfollows from the principal representation for elite

velocities

v

N

[s]

= C *

[s]

(2 p ) 1/2 /N, N - Integer (sem i - Integer)

At the Begining of Way

If the historyexperience learns to som ething, then it is relevant to note, that with the com pr e hension (by

a wide circle of physicists - professionals) of real existence of velocities discreteness, com m ensurability,

qu antization effects, the subatom ic physics fixes itself at the stage, which corr e sponds (roughly) to the tim e

of Royand Ovenden public a tion [Royand Ovenden, 1954], concerning world of m egasystem s.

In that paper at wide m aterial the presence of com m ensura bilityin m otions of Solar system celestial

T ransitive States (Resonances) ˘ Mass Spectrum . 8

bodies is convincinglystated, although separate phenom ena was k nown for a long tim e [see review at

Cheche l nitsk y, 1980]. In front of that we yet have m uch work in theoretical conceiveness and fundam ental

com p rehension of these ph e nom ena.

T ransitive States (Resonances)

Spectrum of M asses. T heory and Observations

W e shall bring onlysom e results of calculation and com parision with experim ental data.

Its concern of Transitive states (Resonances) spectrum , connec ting with dominant velocities onlybysom e

G

[s]

Shells.

Mentioned data correspond to states, reconstructed by binary decays.

T ransitive (T )G

[ - 5]

Shell

T ransitive States (Resonances). Spectrum of M asses

In T able 1 are cited the data of theoryand co m parison its with avialable experim ental inform ation for

three fam i lies of transitive resonances

# Di - electron Family.

Set of transitive resonanes of this fam ilyis generated bym ass

M # = 2m e = 1.022 Mev/c 2 ,

where m e = 0,511 Mev/c

2

- electron m ass.

Observed in experim ents values of resonances m asses are tak en from [RPP - Review of Particles

Physics; Pok otilovsk y, 1993; Ganzet al., 1996 and review Gareev et al., 1996, 1997 (E4 - 97 - 183)].

# Di - pion Family.

Masses spectrum of transitive resonances is generated bym ass

M # = 2m p = 279.14 Mev/c 2 ,

where m p = 139,56995 Mev/c 2 - m ass of p ±

- m eson.

Experim ental data in this range of m asses are not k nown (to us). Calculation is adduced for the

orientation of e x perim entators.

# Di - proton Family.

Masses spectrum of transitive states (resonances) is generated bym ass

M # = 2m p = 1876.5446 Mev/c 2 ,

where m p = 938.27231 Mev/c 2 - proton m ass.

In experim ent sufficient developed spectrum of m asses is observed. Experim ental data are tak en from

[RPP; T royan et al., 1991; T royan, Pechonov, 1993; T atischeff, 1990,1994, 1997; Edogorov, 1991; Andreev,

1987; Gareev et al, 1996].

T ransitive (T )G

[ - 6]

Shell

Com parision of theoryand experim ents for Di - electron,Di - pion, Di - proton cites in T able 2.

Experim ental data

# For the Di - electron fam ilyare tak en from [Ganzet al., 1996; Pok otilovsk y, 1993; Gareev et al., 1997].

# For the Di - pion fam ilyare tak en from [T royan, 1993; T royan et al., 1991, 1996; Codino, Plouin, 1994;

Gareev, 1996,1997], (m = 447.49 Mev/c 2 ) - from [T royan et al., 1997].

# For the D i - proton fam ily - from RPP, and also - from [Ball et al., 1994; Ohashi et al., 1987; T a tischeff et

al., 1990,1994, 1997; Gareev et al., 1996].

As cause for reflections also com parision of theoretical spectrum with wide class of resonances from RPP

is a d du ced.

T ransitive States (Resonances) and M ulti - Particle Decays

It is possible the analysis and com parison with experim ent of transitive states (resonances), which decay,

in general case, in several different particles with m

i m asses. W ith this it is used the indicated above

general represent a tion for the M m ass of transitive state (resonance)

M = S m i = S m o, i

(1+z i ) 1/2

z i = b

i

2 , b

i = v i /c, v

i

Þ v

N

[s]

, c - the light velocity.

T ransitive States (Resonances) ˘ Mass Spectrum . 9

DISCUSSION

Estim ating the situation, which fullyform ed in connection with k nown earlyinterpretation of m asses, it is

inevitablycom e to conclusion, that the theoryi s situated at the veryorigin of way. It is fullypossible, that

discussed above a p proach will be stim ulate m ore effective advance on that way.

So two directions represent as actual

# Investigations of conform ities of elite velocities universality in Univ erse - in m icro - and m eg a world,

# Investigations of fundam ental conform ities of resonances and dynam ical spectrum origin.

W ith respect to resonances spectrum even available bythis tim e new data perm it to suggest the following.

* Detectable in experim e nts states (resonances) are not phantoms, fancies,

* T o its real physics and wave dynamics correspond,

* Its place, status, role in order of another, m ore k nown states m aybe com prehended in fram e of W U

Concept.

W ide set of observed in experim ents effect s and connected with its resonances (including - Darm stadt

effect [see review Pok otilovsk y, 1993], ABC effect [see review Codina, Plouin, 1994], effects discussed by

G a reev [see review Gareev, Kazacha, 1996; Gareev et al., 1997]) can effectivelyinterprete d in W U Concept

and described with use of m ass form ula - as m anifestation of rapidlym oving, physicallydistinguished

transitive states (resonances).

Purposeful experim ents, stim ulated bytheory, can brighten up m anyim portant details of Unive r sality of

el ite velocities in the Universe (including - in m icroworld), and also can broaden the spe c trum of observed

resonances.

T here are the serious bases to regard, that results of such experim ents will be foreseeing and succesful.

T he W ave Universe Concept giv es such bases.

REFERENCES

Andreev V.P. et al. - Z. Phys., v.A327, p.363, (1987).

Avdeychik ov V.V., Nik itin V.A. et al, Preprint JINR P1 - 87 - 509, (1987).

Avdeychik ov V.V., Nik itin V.A. et al, Journal of Nuclear Physics, v.48, i.6(12), pp. 1736 - 1747, (198 8).

Arp H., Bi H.G., Chu Y., Zhu X. Periodicityof Quasars Redshifts, Astron. & Astrophys., v.239, p.33,

(1990).

Ball J. et al., Phys. Rev. Lett., v.B320, p.206, (1994).

Burbidge G.R. Astrophys. J., 147, p.851, (1967); 154, L41, (1968).

CanzR. et al., Phy s. Lett., B 389, 4 (1996).

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

Mashino s troyenie, 1980, 312 pp., (Monograph in Russian).

Chechelnitsk yA.M., On the Quantization of the Solar System , Astronom ical Circ ular of the USSR

Academ 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 Circular 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 Ru s sian) (1986).

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

Voyager - 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 ashington, DC, (Aug.22 - Sept.5, 1992).

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

Observations, R e port (IAF - 92 - 0009) to the W orld Space Congress, W ashington, DC, (Aug.22 - Sept.5),

Preprint AIAA, (1992).

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

W ashington, DC, (Aug.22 - Sept.5), (1992).

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

Russian).

Chechelnitsk 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 Grea t 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 "Sy s tem s Analysis on the T hreshold of XXI Century: T heoryand Practice", Intellec t Publishing

Hause, Moscow, (1996 - 1997).

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

T ransitive States (Resonances) ˘ Mass Spectrum . 10

W ave Genesis, T heoretical Representation, pp. 46 - 47: In the book : Proceedings of I n ternational Conference

"Syste m s Analysis on the T hreshold of XXI Century: T heoryand Practice", Intellect Publishing Hause,

Moscow, (1996 - 1997).

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

Phy s ics, Joint Institute for Nuclear Re search, (1997).

Codino A., Plouin F., Preprint LNS /Ph/ 94 - 06, (1994).

Dorfm an J.G. W orld Hystoryof Physics, M., Nauk a, (1979).

Edogorov S.O. et al., Preprint FT I 141 - 91 - FBE, T ashk ent, (1991).

Gareev F.A., Kazacha G.S., Ratis Y.L. Resonanses in Suba tom ic Physics and Sim ilarityand D i m ension

Princ i ples, Particles and Nuclei, v.27, N1, pp.97 - 172, (1996).

Gareev F.A. JINR Preprint P2 - 96 - 456, Dubna, (1996).

Gareev F.A. JINR Preprint E4 - 97 - 183, Dubna, (1997).

Koinig I. et al. Z. Phys., v. A346, p.153, (19 93).

Ohashi Y. et al., Phys. Rev., v.C36, p.2422, (1987).

Plouin F. In: Proc.of the W ork shop on Production and Decayof Light Mesons, 3 - 4 March, 1988, Paris,

ed.P. Fleury.Singapore: W orld Scien., p.114, (1988).

Pok otilovsk yY.N., Particles and Nuclei, v.24, p.5, (1993).

Reserford E. Scientific Proceedings: Atom ´s Structure and T ransform ation of Elem ents, M., Nauk a,

(1972).

RoyA.E., Ovenden M.W . On the Occurence of Com m ensurable Mean Motion in the Solar Sy s tem , Mon.

Not. Roy. Astron. Soc., 114, p. 23 2 - 242, (1954).

RPP - Review of Particle Properties, Physical Review D, Particles and Fields, Part I, v. 50, N3, 1 Aug.

(1994).

T atischeff V. et al., In: Proc. of the Xth Intern. Sem inar on High EnergyPhysics Problem s, Dubna,

Septem ber 1990, W orld Scienti fic, p.177, (1991); Invited talk presented at the XIIth Intern.Sem inar on High

EnergyPhysics Pro b lem s, Dubna, Russia, (1994).

T atischeff V. In: Relativistic Nuclear Physics and Quantum , v.2, p.62, Dubna, (1997).

T ifft W .G., Cock e W .J. Astrophys. J., 287, N2, Pt1, pp.492 - 502, (1984).

T royan Y.A. et al. - In: Proc. of the X Int. Sem inar on High EnergyPhysics Problem s, Dubna, Se p tem ber

1990, W orld Scientific, (1991); Preprint JINR P2 - 86 - 35, Dubna, (1986).

T royan Y.A. Pechenov V.N., Nuclear Physics, v.56, p.19 1, (1993).

T royan Y.A. et al. - Abstracts of the X Int. Sem inar on High EnergyPhysics Problem s, Dubna, 2 - 7

Septem ber, (1996);

T royan Y.A., Particles and Nuclei, 24, 683, (1993).

T royan Y.A. et al., JINR Preprint P1 - 97 - 400, (1997).

Chechelnitsky A.M . Motion, Universalityof Velocities, Masses in W ave Universe.

T ransitive States ( Resonances) ˘ Mass Spectrum . 11

TABLE 1 MASS SPECTRUM: TRANSITIVE STATES - (T)G

[ - 5] Shell

State

Qua n tum

Number

N

Redshift

z=

2

=v/c)

M ass

M =

2m e

(1+z) 1/2

2m e

=1.022

[ M ev/c 2 ]

M ass

(Exp)

M

[M ev/c 2 ]

M ass

M =

2m (1+z) 1/2

2m =279.14

[ M ev/c 2 ]

M ass

(Exp)

M

[ M ev/c 2 ]

M ass

M =

2m p

(1+z) 1/2

2m p

=

1876.5446

[ M ev/c 2 ]

M ass

(Exp)

M

NN

[ M ev/c 2 ]

M ass

(Exp)

M

NN

(RPP)

[M ev/c 2 ]

M ass

(Exp)

M

(RPP)

[ M ev/c 2 ]

TR 2.5066 1.57

M E

8.083

0.151

1.0964

1.1

299.46

2013.2

2017 ± 3

2016

2008 ± 3

2022 ± 6

X (2030)

S(2030) f

2

(2010)

2007 ± 10

TR 9.191 0.116 1.0796 1.077 294.88 1982.3 1980 ± 2 S(2000)

1975 ± 1

V 11.050 0.0806 1.0623 1.062 290.17 1950.7 1956 ± 3

1955 ± 2

1949 ± 10

1943 ± 5

X(1950)

X (1950)

E 12.993 0.0583 1.0513 287.16 1930.47 1932 ± 3 19 30 ± 2 S(1940)

(U) 15.512 0.0409 1.0426 284.79 1914.53 1918 ± 3

1916 ± 2

1920 1919 ± 3

S(1915)

M A 16.038 0.0383 1.0413 1.043 284.43 1912.1 X(1910)

(NE) 19.431 0.0261 1.0352 282.75 1900.8 1902

CE 21.614 0.0211 1.0327 282.06 1896.2 1898 ± 1 18 97 ± 1 1897 ± 1

(P) 22.235 0.0199 1.0321 281.9 1895.1 1892 L(1890)

S(1880)

Chechelnitsky A.M . Motion, Universalityof Velocities, Masses in W ave Universe.

T ransitive States (Resonances) ˘ Mass Spectrum . 12

TABLE 2

MASS SPECTRUM: TRANSITIVE STATES - (T)G

[ - 6]

Shell

State

Quantum

Number

N

Redshift z= 2

=v/c)

M ass

M =

2m e

(1+z) 1/2

2m e

=1.022

[M ev/c 2 ]

M ass

(Ex p)

M

[M ev/c 2 ]

M ass

M =

2m (1+z) 1/2

2m =279.14

[M ev/c 2 ]

M ass

(Ex p)

M

[M ev/c 2 ]

M ass

M =

2m p

(1+z) 1/2

2m p

=

1876.5446

[M ev/c 2 ]

M ass

(Ex p)

M

NN

[M ev/c 2 ]

M ass

(Ex p)

M

NN

(RPP)

[M ev/c 2 ]

M ass

(Ex p)

M

(RPP)

[M ev/c 2 ]

TR 2.5066 21.1

M E 8.083 2.02 1.776 1.782 485.09 470 ± 73261.0 X (3250)

TR 9.191 1.57 1.638 1.662 447.49 447 3008.3 S (3000)

V 11.050 1.08 1.473 1.496 402.58 397; 400 2706.4 2735 2710 ± 20

E 12.993 0.784 1.365 372.83 2506.4 » 2500 f b

( 2510)

X (2500)

(U)

15.512

0.550

1.272

347.52

354;

350 ± 10

2336.2

2350

2380 f

2

(2340)

L (2350)

L (2325)

M A 16.038 0.514 1.257 1.250 343.46 2308.9 2307 ± 6 f

2

(2300) f

4

(2300)

(NE) 19.431 0.350 1.187 324.33 2180.3 2194

2172 ± 5

2180 ± 10 f 2

(2150)

CE 21.614 0.283 1.157 316.15 2125.5 2122 X (2120)

S (2100)

(P) 22.235 0.268 1.150 314.32 313 ± 3 2113.1

2106 ± 2

2110 ± 10 2112.4 p

2

(2100)

L (2110)