arXiv:physics/0102036 13 Feb 2001

Hot Points in

Astrophysics

JINR, Dubna, Russia, August 22 - 26, 2000

HOT POINTS OF THE WAVE UNIVERSE CONCEPT:

NEW WORLD OF MEGAQUANTIZATION

Chechelnitsk yA.M.

Joint Institute for Nuclear Research, Laboratoryof T heoretical Physics,

141980 Dubna, Russia

A BST RACT

W e present the brief review of som e central problem s, anom alies, paradoxes of Astrophysics,

Cosm ologyand new approaches to its decisions, proposed bythe W ave Universe Concept (W U

Co n cept) (see m onography - Chechelnitsk y

: .

F . Extrem um , Stabilityand Resonance in

Astrod y nam ics ..., etc. and consequent publications).

All these, anyhow, - Hot Points of m odern science of Universe, about which Standard Model have not authentic answers. T he represented set of brief (justified) N ovels reflects veryperspective dire c tions of search.

Essential from them s ˘ Headline (and T opics):

# New Phenom enon ˘ Megaquantization: Observed Megaquantum Effects in Astronim ical

Sy s tem s.

# Internal Structure of Celestial Bodies and Sun. W here is dispos es the Convective Zone?

# T owards to Stars: W here the Heliopause will be found?

# Mysteryof the Fine Structure Constant (FSC). Answer of the W U Concept: T heoretical

Repr e sentation of the Fine Structure Constant. FSC ˘ As Micro and Mega Param eter of the Un i verse.

FSC, Orbits, Heliopause.

# W hat Quasars with Record Redshifts will be discovered in Future?

# Observed Universe: Monotonic Hom ogeneityand Anisotropyor Principal Hierarchy? Is the

(Large ˘ Scale) Lim it of Universe exist?

All answers, proposed byt he W ave Universe Concept, in contrast with speculative schem es of

Standard Model, are effectivelyverified byexperience, including, - and byjustified in observations prognoses.

It will be waited, that nam elyhere it is possible the real break in the unde rstanding of these princ i pal pro b lem s and enigm as, which Nature, infinite Universe offers (to us).

M ODERN COSM OLOGY: HOT POINT S ˘ CHALLENGE WIT HOUT ANSWER.

T he m anifold, unexpected, astonishing inform ation about the structure of the Universe, repr e sented byobservations from Earth and Space, now is the real challenge to hum an Mind, to abilityof the m o d ern theory(in particular, of the Standard Model of Cosm ology) adequatelyto understand the surroun d ing us W orld.

T hat challenge of observations and experim ents, in m anycases, rem ains without satisfactory

A n swer.

For the noneffective theory, which can not m ak e the justified predictions (evidently, nam elythese are veryessential attributes of the true science), everynew significant phenom enon of obse r vation s and experim ents is a suddenness, surprise, reason for astonishm ent. But obstinantlynoni n terpreting phenom ena usuallym anifests a natural tendencyto convert in anom alies, par a doxes, becom es Hot

Points of science.

CHALLENGE OF PROBLEM S.

[But to M any Eve n Existing Answ ers there are not Yet Questions in the M odern Represent a tions (in Standard M odel)].

# Nothing or Som ething? Em ptiness or Medium in Astrodynam ics and Celestial Mechanics?

# In Search of Initial Principles.

W hat are Fundam ental Laws, dete rm ining all varietyof observed Micro and Mega System s?

# W hat is com m onness between Atom , Solar system , Galaxy?

Fundam ental Isom orphism . Is it possible Unityand Universalityof the dynam ical description of the o b served Hierarchyof Nature objects (sys tem s)?

# W hyQuantization? Hidden (Latent) sense of Quantization.

Quants of Microworld. Quantization ^in the Sm all~. Dynam ical Genesis. Planck Constant

~

(R

~

- r a dius of

Sun) and caused the astonishm ent surprise showing a great set of integer num bers, which

characte r ized the dynam ical structure and geom etryof the Solar system (Fig. 2).

It concerns differences of D a Ù - norm alized (divided by a * ) planetarydistances a Ù = a/a * for o r bits

a i , a j

D a Ù

i ,j =a Ù

i - a Ù

j , (i, j = 1,2,3....),

as however, in m anycases, and on the norm alized distances a Ù

i = a i /a * them selves.

T he integeralityphenom enon

D a Ù = Integer [Sem i - Integer],

as and th e a Ù = Integer [Sem i - integer],

has a deep physical basis. Such a nonaccidental abundance of integer (sem i - integer) num bers (in the

a b sence of anything ad hoc fitting param eters) shows the conceal, earlyunk nown, but reallyexisting

phenom enon of the Solar system wegawave structure (Chechelnitsk y, 1984; 1992 b, c, T a ble 1) (see

Fig. 3).

Azimuthal Quantization. T he effects of megaquantization (quantization "in the Large") - the

megaquantum effects , are not less interes ting. T heywere discovered for p i = 2 p a i perim eters of

plan e taryorbits, norm alized bya * qua n tum , i.e. for

p Ù

i = p i / a * = 2 p a i / a * = 2 p a Ù

i ,

D p Ù

i,j = p Ù

i - p Ù

j

Azim uthal Quantization p Ù , D p Ù = Integer [Sem i - Integer]

is a verycharacteristic patter n of the physicallydistinguished orbits and it occurs rather often

(Ch e chelnitsk y, 1992 b,c, T able 1) (see Fig.3A).

Sectorial Velocity Quantization. In this case we speak about the observed effect of the

discret e ness - the quantization of the dynam ical v alue

L

N

= (K × a) 1/2 = L

N=1 =1 × N

of the sectorial velocity , norm alized by

L

N=1

= L * /(2 p ) 1/2 , where L * = (K × a * ) 1/2 .

T ak ing into account the interpretation of N quantum num ber, as N = L

N

/L

N=1

, we can talk about

i n teger (sem ii n teger) abilityof the N quantum num ber.

For p lanetaryorbits of Mercury(ME), Venus (V), Earch (E), Mars (MA), we have, in particular,

N=(2 p a/a * ) 1/2

N = 7.911; 11.050; 12.99; 15.969, close to integer

N = 8; 11; 13; 16, accordingly(Fig. 2) (see also Fig. 3).

At th e definite conceptual supposition this effect m aybe connected with the well - k nown

quantiz a tion e f fect of k inetical m om entum (K

(m ) = m va, where m - m ass) or action.

In this aspect it has been k nown since the tim es Planck , Einstein, Bohr, De Broglie. Althou gh, we

should stress, that in the quantum m echanics (of m icroworld) the quantization nam elyof the k i netical

m om entum K

(m ) = m va was always discussed, but not of the sectorial velocity (or circul a tion) L =

K (m) /m = va.

Since Kepler’s tim es (his second law) the notion and dynam ical value of the sectorial velocity has

tak en the im portance place in the astrodynam ics, in space sciences.

INT ERNAL ST RUCT URE OF CELEST IAL BODIES AND SUN.

Where is disposes the Convective Zone?

Results from Helioseism ology, periodici ties spectrum of the Sun and stars - can be adequately

u n derstand and effectivelyinterpreted onlyin the context of unified theoretical representations. T hat

po s sibilityis perm itted the W ave Universe concept (see m onograph - Chechelnitsk yA.M. Extrem um ,

St a bility, Resonance in Astrodynam ics ..., etc. and consequent publications), which com prehand the

S o lar and anyastronom ical system s as the principle W ave dynamic systems (W DS). I n vestigations

with using of the theoreticallycalc u lated Fundamental W ave spectrum of (periods) those objects, its

Megaspectroscopy (Fig. 4) (including the Helioseism ology - for the Sun, and A s teroseism ology - for

the stars) lead to reconstruction of dynam ics, physics, geom etryof the Sun and stars (its internal and

external str ucture) (Fig. 5).

T he Hierarchyset of T R *

[s]

(s = �, - 2, - 1, 0, 1, 2, �) T ransspheres of the Solar system with sem i -

m ajor axes

a *

[s]

= c 2(s - 1) a *

[1]

= c 2(s - 1) 8R

~

, s = �, - 2, - 1, 0, 1, 2, �,

it is clear, also contain the value of critical surface - T R

*

[ 0]

T ranssphere

a

*

[0]

= c - 2 8R

~

= 0.595R

~

,

which lies inside the Sun and coincide with theoretical (geom etrical) beginning of the Convective Zone

(with the boundaryof External Nucleus) of the Sun:

Internal (Sm allest) Nucleus of Sun �, a

*

[ - 1]

= c - 4 8R

~

= 0.0442R

~

,

External Nucleus of Sun (Beginning of Convective Zone) a

*

[0]

= c - 2 8R

~

= 0.595R

~

,

T R

*

[1]

T ranssphere (for I Earth Group of Pla n ets) a

*

[1]

= 8R

~

= 0.0372193 AU,

T R

*

[ 2]

T ranssphere (for II Jupiter Group of Planets) a

*

[2]

= c 2 8R

~

= 0.500 AU,

T R *

[3]

T ranssphere (for T rans - Pluto Group of Objects) a *

[3]

= c 4 8R

~

= 6.727 AU,

T R

*

[4]

T ranssphere ˘ Heliopause a

*

[4]

= c 6 8R

~

= 90.447 AU,

T R

*

[5]

T ranssphere a

*

[5]

= c 8 8R

~

= 1216.016 AU,� ,

c - Fundamental parameter of hierarchy - Chechelnitsky Number c = 3. 66(6).

T OWARDS T O ST ARS: WHERE T HE HELIOPAUSE WILL BE FOUND?

Where the Solar System Ends?

Of course, such a problem is speciallyattracting and inte r esting, when spacecrafts Pioneer 10, 11

and Voyager 1,2 still did’t achieve the intriguing, significant ba rrier of the Solar system - H e liopause

[Abstracts COSPAR, 1994; Belcher et al., 1993; Masek, 1996] .

Som e astrophysicists are strive to consider the Heliopause as objectivelydetectable e x ternal

boundaryof the Solar system . But astronom ers - observers will hardlyagree with this conclusion.

R e sulting from these and other, m ore fundam ental ideas, it will be reasonable to suppose, that the region beyond Heliopause also has verynontrivial properties. Just from the fact that for a long tim e it

has been consi dered as inexhaustable reservoure of com et bo d ies.

Near the Stars. T rans - Pluto Space. Heliopause Region

T he prognosis, based upon the conceptions, besides the existence regions - G

[1]

, that is occ u pied

bythe space of I (Earth) group planets, and G

[2]

, that is occupied bythe space of II (Jup i ter) group,

predicts the existens of at least, T rans - Pluto G

[3]

Shell and, probably, the following it G

[4]

Shell

[Ch e chelnitsk y, 1992 a, b, c] (Fig. 6).

G

[3]

Shell. T he dominant orbits system in this T rans - Pluto Shell with using of the (linear size)

di s tance quantum

a

*

[3]

= K

~

/( C

*

[3]

)

2

= 6.7276 AU

in the m ain approach are as follow (a

[s]

=a

*

[s]

N

2

/2 p , K

~

- gravitational param eter of Sun):

a

[3]

= 68.5(70); 90.44; 129.5; 181; 257; 274; 407(403); 495(500); 542(530) AU

G [4] Shell. In this far region of the Solar system with the usage of the (linear size) distance qua n tum

a

*

[4]

= K

~

/(C

*

[4]

)

2

= 90.447 AU

the geom etryof dominant orbits (sem i - m ajor axes values) seem as following

a

[4]

= 921; 1216; 1742; 2433; 3458; 3680; 5474; 6654; 7287 AU

Heliosphere Boundaries. Heliopause

According to the ideas of m odern astrophysics, the interaction of the Sun with interstellar m e dium ,

surrounding it, results in form ation of the Solar system H eliosphere (that in som e sence r e m inds the

well investigated Earth magnetosphere ). Depending on the chosed param eters, it is b e lieved that the

bow shock , after which the Heliosphere begins, can be located at the distance 30 - 50 AU or 75 - 200

AU.

T here ar e reasons to expect, that the bow shock (and inside it - the Heliopause ) m aybe disco v ered

at the heliocentric distance [Chechelnitsk y, 1992 a,b,c]

a

*

= a

*

[4]

= K

~

/(C

*

[4]

)

2

= 90.447 AU,

connected with the Solar system G

[4]

Shell (Fig. 6).

T rans - Pluto C elestial Bodies

T he potentiallypossible T rans - Pluto celestial bodies m ost probablycan be discovered on these

dom inant orbits.

T he experience of space researches of the Solar system and satellite system s of planets (not

d e pending on the succeses in far celestial bodies continuating search) show, that dom inant orbits are

physicallydistinguished states in m anyother, fixed byobservations, aspects (for instance, - in

m ea s urem ents of energetic proton count intensity, etc.) [Chechelni t sk y, 1992 a].

M YST ERY OF T HE FINE ST RUCT URE CONST ANT (FSC).

M icrow orld: Quantum Wave M echanics and Fine Structure Constant

From all m odern theories of m icroworld - quantum electrodynam ics (QED) describes the d y nam ic

structure and the interaction of elem entaryparticles (photon s, electrons, m uons) m ost e x actly.

T here is the fundam ental param eter (coupling constant, intera c tion param eter), that lies in the basis

of that advanced and consi s tent theory - the Fine Structure Constant (FSC), [Born, 1963].

T he theoretical representatio n of this constant is unk nown up till now. "T he Mysterious Num ber 137"

- so titled Max Born the f a m ous paper of 1936 [Born, 1936].

T he Fine Structure Constant (FSC) a = 2 p e

2

/hc or nondim ensional num ber a - 1 » 137 (where e -

ele c tron charge, h - Planck consta nt, c - speed of the light) was introduced in the theoretical phy s ics by

Arnold So m m erfeld in 1915 [Som m erfeld, 1973]. T hat is the fundam ental param eter of the all atom ic

spectroscopy. At present, onlyits experim ental value is k nown ( a - 1

= 137.036).

Answ e r of the WU Concept:

T heoretical Representation of the Fine Structure Constant.

In the fram ework of W ave Universe concept m aybe naturallyobtained the following surpriselly

sim ple analytical and num erical (closed) representation for the Fine Structure Con stnt that is proved to

be correct bythe logics of the consistent theory[Chechelnitsk y, (1986) 1996]

a - 1 = 2 39/4 /2 p = 137.0448088

FSC ˘ As M icro and M ega Parameter of the Universe.

FSC, Orbits, Heliopause.

Fine Structure Constant is fundam ental constant not onlyof m icroworld (atom s), but also ˘ of

megaworld (astr o nom ical system s) ˘ one of the general nondim ensional param eter of Universe.

M egaw orld: M egaquantum Wave Astrodynamics and Astr o physics;

Earth Orbit and Heliopause

W e shall cite onlyone fragm en t of the new k nowledge [Chechelnitsk y, 1996], that is spontan e ously

connected with discussed them e - with wave structure, geom etryand dynam ics of Solar sy s tem .

T he Assertion

* T here is regular connection between planetary orbits a r rangem ent and special c ritical surface of

Solar system - H e liopause location.

* T his connection m aybe presented byusing the Fine - Stru c ture Constant, that is considered as

megaparameter of astronom i cal system s.

* In particular, when using the Earth orbit, the following m ost s im ple relation between the Kepl e rian

per i ods of Earth orbit T

E

=1 a

and of Heliopause T

* is valid:

T

*

» S

a

T

E

» 861 a

, S a = 2 p / a » 2 p × 137 » 861

T he appearing from the above relation between sem i - m ajor axis of Earth orbit a

E

= 1 AU and of

Heliopause a

* is lik e this:

a

*

» S

a

2/3 × a

E

= 90.5 AU

T hese relations reflect the presence of spontaneous and close connection between W ave

astrod y nam ics (celestial m echanics) - geom etryand dynam ics of regular set of elite (dom inante) S o lar

system planetaryorbits - and ge om etryand dynam ics of Heliopause (of Solar system m agnet o sphere,

or of standing shock wave of Heliosphere), that is traditionallyregarded as an object of a s trophysics.

WHAT QUASARS WIT H RECORD REDSHIFT S WILL BE DISCOVERED IN FUT URE?

M egaquantization in the Universe.

It is clear, Megaquantization (quantization ^in the Large~), observed m egaquantum effects are not

m o nopolic privelege of onlySolar system .

Let us point the brief resum e of research (prognosis), connected with problem of redshift

quantiz a tion of far objects of Universe ˘ quasars (QSO) [Chechelnitsk y, (1986) 1977]:

^ Abstract : In the fram ework of the W ave Universe concept it is shown that the genesis of re d shifts

can be connected with the intra - system (endogenous) processes which tak e place in a str o nom ical

system s. T he existence of extrem al redshift objects (quasars ˘ QSO) with m ost probable

z= 3.513 (3.847); 4.677; 6.947 (7.4); 10.524; 14.7; 27.79; �

is predicted.~

Prognosis alreadyhad justified successivelyfor extrem al values of zredshifts

z

theory

= 3.513, z

obs

= 3.53 (quasar OQ172)

z

theory

= (3.847), z

obs

= 3.78 (quasar PKS2000 - 330)

z

theory

= 4.677, z

obs

= 4.71 (Schm idt, Gunn, Schnaider, 1989)

z

obs

= 4.694 (4.672) (quasar BR1202 - 0725, W am pler et al. , 1996)

At the present tim e, apparently, also the object Q2203+29 G73 with record value zof re d shift

z=6.97 is discovered in special Astrophysical Observatory(SAO, Russia)

z

theory

= 6.947, z

obs

= 6.97

(Q2203+29 G73, D o donov et al., 2000).

T he Quene ˘ fo r objects with even m ore high redshifts z= 10.524; 14.7; �

Consequences of such successfullyrealizable prognosis, im peratives of observations not onlyare

unexpected for the Standard cosm ology, but also, probably, its can stim ulated the radical

reconside r a tion of m anyhabitual representations, having becom e as freezen dogm as.

OBSERVED UNIVERSE:

M ONOT ONIC HOM OGENEIT Y AND ANISOT ROPY OR PRINCIPAL HIERARCHY?

Is the (Large ˘ Scale) Limit of Universe exist?

Invariabllyjustified representations of the W ave Un iverse Concept - W U Concept indicate a

princ i ple incorrectness of expectations of Standard (Model) cosm ologyabout hom ogeneityand

iso t ropyof the Un i verse.

It also is connected with observational data about apparent hierarchyof giant astronom ical sy s tem s

(stellar system s, galaxies, clusters of galaxies, superclusters of galaxies, etc.), their m egawave

stru c ture, Megaquantization (quantization "in the Large"), non - hom ogeneityof m icrowave back ground

Space radiation, adequatelyinterpreted (in fram ework s o f W U Concept) effects re d shifts quantization

of qu a sars, etc.

T he principle absence of a Lim it of Hierarchyof Matter Levels asserts: "T he Staircase of a Ma t ter" -

is endless.

For orientation of the explorers, work ing with the observational data, in fram e work s of W U Co n cept

the concrete characteristics of following (behind superclusters of galaxies) potentiallypossible

e x trem elylarge astronom ical system s are calculated with using the Fundam ental param eter of

H i erarchy ˘ Chechelnitsk yNum ber c = 3.66(6).

T he astronom ical system s, belonging to the nearest hierarchyLevels of Solar - Lik e system s, are

chara c terized byexternal radiuses [a

(k) = c k a (0) , a (0) = 39.373 AU]

a (20) = 36.83, a

(21) = 135, a

(22) = 495, a

(23) = 1815 Mpc.

It m aybe expected that in the U niverse also exist and should show itself in observations (the S o lar -

Lik e objects) ˘ extrem elylarge astronom ical system s (ELAS), characterized bythe external r a diuses

(of perip h erals)

a (26) = 89503, a

(27) = 328177, a

(28) = 1203318 Mpc.

FROM PARADOXES AN D ANOM ALIES ˘ T O T HE GREAT SYNT HESIS.

Foreseeing Future.

Manyfactors, - including m egaquantum effects, m anifestation of the FSC as m eg a param eter in the

science of giant astronom ical system s ˘ (Mega) W ave astrodynam ics, in our opinion, are sym p tom s,

that i n front of sciences about Universe new, (for m any, possibly) surpriselyrepresentatives are

ope n ing:

Sciences about Universe are found at the W ayto the Great Synthesis [Chechelnitsk y, 1996 - 1997],

in partic u lar, of Substance and Medium .

REFERENCES

Abstra cts 30th COSPAR Scientific Assem bly, Ham burg, Germ any, 11 - 21 July(1994).

Belcher J.W ., Lazarus,A.J., McNutt, R.L. Jr.,and Gordon,G.S.Jr. Solar W ind Conditions in the Outer

Heliosphere and the Distance to the T erm ination Shock , J.Geophhys.Res.98, 15177 - 1 5183, (1993).

Born M., T he Mysterious Num ber 137, Uspek hi Fis. Nauk , 16, N6, p. 697, (1936) (in Russian).

Born M., Atom ic Physics, Black ie and San Lim ited, London - Glasgow, (1963).

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

Mashinostroyenie, 312 pp. (1980) (Monograph in Russian); (Libraryof Congress Control Nu m ber:

97121007; Nam e: Chechelnitsk ii A.M.).

Chechelnitsk yA.M., Megaquantum Structure of the HalleyCom et Orbit, Com etaryCircular N317,

KGU - GAO USSR Academ yof Science, pp. 2 - 3, (30 Dec. 1983b).

Chechelnitsk yA.M., On the Quantization of the Solar System and Its State Structure of

Meg a waves, A s tronom ical Circular of the AN SSSR, N1334, pp.1 - 4, (1984).

Chechelnitsk yA.M. Astronom ical Circular, NN 141 0, 1411; (1985a).

Chechelnitsk yA.M., T he Shell Structure of Astronom ical System s. Astronom ical Circular of the

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

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

book : Spacecraft Dynamics and Space Research , M., Mashinostroyenie, pp.56 - 76 , (1986a) (in

Russian).

Chechelnitsk yA.M., W ave Universe and the Possibilityof Existence of Extrem al Redshift Qu a sars.

(T he original date of the prom ulgation - 30 Novem ber 1986), (1986b) (in Russian).

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

and Voyager - 2 Observations, Doklady AN SSSR , v. 303, N5, pp.1082 - 1088, (1988).

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),

AIAA Preprint (1992 a) .

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

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

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

Ru s sian).

Chechelnitsk yA.M., Magnetospheres and Heliosphere - As Phenom ena of W ave Astrodyna m ics,

Repo rt to 30 COSPAR Assem bly, Ham burg, 11 - 21 July(1994b)

Chechelnitsk yA.M. W ave W orld of Universe and Life: Space - T im e and W ave Dynam ics of

Rhythm s, Fields, Structure, 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., Mysteryof the Fine Structure Constant: Universal Constant of Micro and

Megaworld, W ave Genesis, T heoretical Representation, In the book : Proceedings of Internation al

Conference "Systems Analysis on the Threshold of XXI Centure: Theory and Practice" , Intellect

Pu b lishing Hause, Moscow, (1996 - 1997).

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

System , Rhythm s Genesis , Quantization ² In the Large ² , pp. 10 - 27; In book ; Proceedings of

Intern a tional Conference ² System s Analysis on the T hreshold of XXI Century: T heoryand Pra c tice ² ,

Moscow, 27 - 29 February1996, v. 3, Intellect Publishing Hause, Moscow, (1997).

Chechelnitsk y A.M., W ave Universe and Spectrum of Quasars Redshifts, Preprint E2 - 97 - 259, Lab.

T heor. Physics, Joint Institute for Nuclear Research, (1997).

Chechelnitsk yA.M., W ave Astrodynam ics Concept and It Consequences, In book : Search of

Mathem at i cal Laws of Unive rse: Physical Ideas, Approaches, Concepts, Selected Proceedings of II

Siberian Conference on Mathem atical Problem of Com plex System s Space ˘ T im e (PST ˘ 98),

N o vosibirsk , 19 - 21 June 1998, Publishing House of Novosibirsk Mathem atical Institute, p.74 - 91,

(1999 ) (In Russian)

Chechelnitsk yA.M., Large - Scale Hom ogeneityor Principle Hierarchyof the Un i verse? Report

E1.5 ˘ H0 ˘ 0018 to COSPAR Scientific Assem bly, W arsaw, 16 - 23 July2000

Chechelnitsk yA.M., Horisons and New Possibilities of Astronom ical System s Megaspectr o scopy,

Report E2.3 ˘ 0023 to COSPAR Scientific A s sem bly, W arsaw, 16 - 23 July2000

Chechelnitsk yA.M., Heliosphere and Space: Fundam ental Physics of Megawaves and

Quantiz a tion ^in the Large~, Report H0.1 ˘ 0039 to COSPAR Scientific Assem bly, W a r saw, 16 - 23 July

2000

Dodonov S. N. et al., T he Prim eval GalaxyCandidate, Subm itted to Astronom yand Astrophy s ics,

2000; Also JENAM 2000.

Masek W .M., Em ission Mechanism for Low - FrequencyRadiation in the Outer Heliosphere, Space

Sc i ence Reviews 76:231 - 25 0, (1996).

Som m erfeld A., Cognition W ays in Physics, Ed. byJ.A. Sm orodinsk y, Nauk a, Moscow, (1973) (in

Ru s sian).

W am pler E. J. et al., High Resolution Observations of the QSO BR 1202 - 0275: Deuerium and Ionic

Abundances at Redshifts Above z= 4, Astronom y and Astrophysics, v.316, p.33 - 42, (1996).