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Universe structure emerges in the unreduced, complex-dynamic interaction 
process with the simplest initial configuration (two attracting homogeneous 
fields). The unreduced interaction analysis, avoiding any perturbative model, 
gives intrinsically creative cosmology, describing the real, explicitly emerging 

world structure with dynamic randomness on each scale [1-7]. 

Without imposing any postulates or additional entities, we obtain physically 
real, three-dimensional space, irreversibly flowing time, elementary particles 
with their detailed structure and intrinsic properties, causally complete and 

unified version of quantum and relativistic behaviour, the origin and number 
of naturally unified fundamental forces, classical behaviour emergence in a 

closed system, and true quantum chaos. Major problems of standard 
cosmology and astrophysics are consistently solved in this unified picture, 

including those of quantum cosmology and gravity, entropy growth 
and time, "hierarchy" of elementary particles (Planckian unit values), 
"anthropic" difficulties, space-time flatness, Big Bang inconsistency, 

and "missing" ("dark") mass and energy [2]. 

The unified origin of usual theory difficulties is rigorously specified 
as reductive, dynamically single-valued projection of multivalued reality, 

devoid of genuine structure-creation ability in principle. 

[1] A.P. Kirilyuk, Universal Concept of Complexity by the Dynamic Redundance Paradigm: 
Causal Randomness, Complete Wave Mechanics, and the Ultimate Unification 
of Knowledge (Kyiv, Naukova Dumka, 1997). For a non-technical review see also: 
E-print physics/9806002 at http://arXiv.org. 

[2] A.P. Kirilyuk, "Complex-Dynamic Cosmology and Emergent World Structure", 
Report presented at the International Workshop on Frontiers of Particle Astrophysics 
(Kiev, June 21-24, 2004). E-print physics/0408027 at http://arXiv.org. 

[3] A.P. Kirilyuk, "Quantum Field Mechanics: Complex-Dynamical Completion 
of Fundamental Physics and Its Experimental Implications", E-print physics/0401164. 
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SSCCHHEEMMEE  OOFF  CCOOMMPPLLEEXX--DDYYNNAAMMIICCAALL  UUNNIIVVEERRSSEE  SSTTRRUUCCTTUURREE::  
ttwwoo  aattttrraaccttiinngg,,  oommnniipprreesseenntt  pprroottooffiieellddss  ggiivvee  rriissee  ttoo  aallll  ppaarrttiicclleess  aanndd  ffiieellddss,,  

tthheeiirr  iinnttrriinnssiicc  pprrooppeerrttiieess,,  uunniiffiieedd  qquuaannttuumm  aanndd  rreellaattiivviissttiicc  bbeehhaavviioouurr  
⇓⇓  

QQUUAANNTTUUMM  FFIIEELLDD  MMEECCHHAANNIICCSS 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unreduced interaction analysis gives inhomogeneous, changing and chaotic structure emergence 

(elementary particles) in the initially homogeneous (simplest) system configuration [1-5]: 

( ) ( ) ( ) ( ) ( )g e, ,h V q h q Ψ q EΨ qξ ξ ξ ξ+ + =⎡ ⎤⎣ ⎦ ,

)

                                     (1) 

In terms of internal degrees of freedom of e/m protofield: 

( ) ( ) (, n n

n

Ψ q qξ ψ ξ ϕ= ∑  ,   ( ) ( ) ( )e n n nh q q qϕ ε ϕ=                               (2a) 

( ) ( ) ( ) ( ) ( ) ( )g nn n nn n n n

n n

h V Vξ ξ ψ ξ ξ ψ ξ η ψ ξ′ ′

′≠

+ + =⎡ ⎤⎣ ⎦ ∑                              (2b) 

( ) ( ) ( ) ( )eg ,

q

nn n nV dq q V q q′

Ω

ξ φ ξ φ∗
′ = ∫ n nE ,    η ε= −                                   (2c) 

Instead of usual perturbative approximation, 

( ) ( ) ( ) ( ) ( )g nn n n n nh V Vξ ξ ξ ψ ξ η ψ⎡ ⎤+ + =⎣ ⎦
� ξ  ,   ( ) ( ) ( )0 n nn

n
V V Vξ ξ ξ′

′
≤ ≤ ∑�                (3) 

we get the ddyynnaammiiccaallllyy  pprroobbaabbiilliissttiicc sum of  rreedduunnddaanntt system realisations: 

( ) ( ) ( )2

1

, , ,r

r

N

q Ψ q qρ ξ ξ ρ ξ
ℜ

=

⊕≡ = ∑ ( ),  1prob ,r r q
N

α ρ ξ
ℜ

= =⎡ ⎤⎣ ⎦ ,  ( ) ( ) 2,r rq Ψ qρ ξ ξ= ,      (4) 

 

GGrraavviittaattiioonnaall  PPrroottooffiieelldd  ((MMeeddiiuumm))  
((““hheeaavvyy””  aanndd  ““ddiissssiippaattiivvee””  qquuaarrkk  ccoonnddeennssaattee))  

electron 
(lepton) 

quark 
(hadron) photon

EElleeccttrroommaaggnneettiicc  PPrroottooffiieelldd  
((““lliigghhtt””  aanndd  ““eellaassttiicc””  ee//mm  eetthheerr))  

uniform 
attraction 
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∫∑∑     (5) 

where ( ){ }0 ,r
i

r
iψ ξ η  are eigen-solutions of the eeffffeeccttiivvee  ppootteennttiiaall (EP) equation: 

( ) ( ) ( ) ( ) ( )0 0g eff ;h V 0ξ ψ ξ ξ η ψ ξ ηψ ξ+ =                                            (6) 
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∫ ′

∑        (7) 

and ( ){ }0 ,ni ni
0ψ ξ η  are eigen-solutions of a truncated system of equations: 

( ) ( ) ( ) ( ) ( ) ( )g nn n nn n n n

n n

h V Vξ ξ ψ ξ ξ ψ ξ η ψ ξ′ ′

′≠

+ + =⎡ ⎤⎣ ⎦ ∑  ,                            (8) 0n ≠

EEmmeerrggiinngg elements of ssppaaccee C
r
irx λ η∆ = = ∆ ,  ttiimmee t x∆ = ∆ c ,  and aaccttiioonn 0 effh V= = ∆A t      (9) 

  DDyynnaammiicc  ccoommpplleexxiittyy is uunniivveerrssaallllyy defined as a growing function of realisation number C Nℜ , 
 or rate of their change, equal to zero for 1Nℜ = : ( )C C Nℜ= , 0dC dNℜ > , ( )1 0C =  

 

CCOOMMPPLLEEXX--DDYYNNAAMMIICCAALL  FFRRAACCTTAALL  AASS  TTHHEE  GGEENNEERRAALL  SSOOLLUUTTIIOONN  OOFF  AA  PPRROOBBLLEEMM  

System of auxiliary (truncated) equations (8) is replaced by its effective version: 

( ) ( ) ( ) ( )eff0 ;n
n n n nh Vξ ξ η ψ ξ η ψ ξ⎡ ⎤+ =⎣ ⎦                                           (10) 
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where ( ){ }0 ,n i n i
nψ ξ η′

0n
′

n

 are eigen-solutions of a further truncated system of equations: 

( ) ( ) ( ) ( ) ( )0 n n n n n

n n

h Vξ ψ ξ ξ ψ ξ η ψ ξ′ ′ ′′ ′′ ′

′′ ′≠

+ =∑ ′  ,   n n′ ≠ ,                      (12) ,n n′ ≠ 0

DDyynnaammiicc  mmuullttiivvaalluueeddnneessss of solutions of eqs. (10)-(11): 

( ){ }0 0,ni niψ ξ η  →→ ( ){ }0 ,ni ni
rψ ξ η 0r′ ′                                                   (13) 

⇓⇓  
DDyynnaammiiccaall,,  pprroobbaabbiilliissttiicc  ffrraaccttaall as the truly complete general solution [1,2]: 
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EELLEEMMEENNTTAARRYY  PPAARRTTIICCLLEE  AASS  AA  SSPPAATTIIAALLLLYY  CCHHAAOOTTIICC  QQUUAANNTTUUMM  BBEEAATT  PPRROOCCEESSSS  

Unreduced protofield interaction gives rise to ssppaattiiaallllyy  cchhaaoottiicc (dynamically multivalued), 
time-periodic local pulsation, or qquuaannttuumm  bbeeaatt = elementary (massive) field-particle as such 

Action as a uunniivveerrssaall  ((iinntteeggrraall))  ccoommpplleexxiittyy  mmeeaassuurree (of emerging structure) [1-6]: 

E t p x∆ = − ∆ + ∆A                                                             (15) 

Elementary field-particle at rest (= minimum complexity-energy): 

0
0

h
0E h

t
ν

τ
∆

= − = =
∆
A                                                           (16) 

where  for one quantum jump and h∆ = −A 0 1 0ν τ≡  is the qquuaannttuumm  bbeeaatt  ffrreeqquueennccyy 
(  for the electron) 0

2010  Hzν ∼  complex-dynamic origin of iirrrreevveerrssiibbllee  ttiimmee  ffllooww 

UUnniivveerrssaall  iinneerrttiiaa and iinneerrttiiaall  mmaassss result from ddeerriivveedd spatial cchhaaoottiicciittyy of quantum beat: 
2

0m c h 0ν=                                                                   (17) 
 no need for additional eennttiittiieess (Higgs, zero-point fields, etc.)  “providing” mass 

Global field-particle mmoottiioonn rigorously defined as iinnccrreeaasseedd  ccoommpplleexxiittyy--eenneerrggyy [1-5]: 

const constx t
x

t t x =  = 
∆ ∆ ∆ ∆

= +
∆ ∆ ∆ ∆
A A A

t
 ,   x h hE h p

t t
Ν

λ Τ λ
∆ ∆ ∆

= − + = + = +
∆ ∆

v
A A

v          (18) 

Universally defined total eenneerrggyy--ccoommpplleexxiittyy: constx
hE h

t
ν

τ = 
∆

= − =
∆
A

=                  (19) 

Universally defined mmoommeennttuumm--ccoommpplleexxiittyy: constt
hp

x λ λ = 
∆ ∆

= = =
∆
A A                 (20) 

Dynamic “quantum of space” or ddee  BBrroogglliiee  wwaavveelleennggtthh (now causally derived): 

( ) constB t
hx
p

λ λ =≡ ≡ ∆ =                                                        (21) 

IINNTTRRIINNSSIICC  UUNNIIFFIICCAATTIIOONN  OOFF  CCAAUUSSAALLLLYY  DDEERRIIVVEEDD  QQUUAANNTTUUMM  AANNDD  RREELLAATTIIVVIISSTTIICC  DDYYNNAAMMIICCSS  

“Relativistic” dispersion relation expresses cchhaaoottiicc wandering wwiitthhiinn field-particle [3-5]: 

2
p E m

c
=  =

v
v                                                              (22) 

where 2m E c≡ , now by rriiggoorroouussllyy  ssuubbssttaannttiiaatteedd  ddeeffiinniittiioonn 
⇓ 

Special relativity, Newton's laws are ccaauussaallllyy  ddeerriivveedd as uunnrreedduucceedd  ccoommpplleexxiittyy  mmaanniiffeessttaattiioonnss 

Using relations (22) and (19) in eq. (18), we get ddyynnaammiiccaallllyy  ddeerriivveedd  ttiimmee  rreellaattiivviittyy: 

2

2
1

c
τ Τ ⎛ ⎞= −⎜ ⎟

⎝ ⎠
v  ,    ,   ( )2

0Ττ τ= 0

2

2
1

c

τΤ =
− v

    or   
2

0 2
1

c
Ν ν= −

v                     (23) 

  

RReellaattiivviissttiicc//qquuaannttuumm  eeffffeeccttss are due to the complex (mmuullttiivvaalluueedd) dynamics wwiitthhiinn each field-particle 



Report presented at CCC-I, http://www.cosmology.info/2005conference/ 
 

 5

CCOOMMPPLLEEXX--DDYYNNAAMMIICC  OORRIIGGIINN  OOFF  QQUUAANNTTIIZZEEDD  GGRRAAVVIITTYY  AANNDD  GGEENNEERRAALL  RREELLAATTIIVVIITTYY  

Quantum beat dynamics as causal origin of qquuaannttiizzeedd  ggrraavviittyy and ggeenneerraall  rreellaattiivviittyy [1,3-5]: 

( ) ( )2
0 0 00h x m c g xν =  ,   ( ) ( ) 2

00 1 2 gg x xφ= + c                                    (24) 

where ( )00g x  is the (relative) tension/density of gravitational medium (protofield) 
and ( )g xφ  is the classical gravitational field potential 

Since ( ) 0g xφ <  (attraction), ( ) 2
0 0 0x m c hν ν< =   ccaauussaall  ttiimmee  rreettaarrddaattiioonn in gravitational field 

DDYYNNAAMMIICC  QQUUAANNTTIIZZAATTIIOONN  AANNDD  CCAAUUSSAALLLLYY  DDEERRIIVVEEDD  WWAAVVEE  EEQQUUAATTIIOONNSS  

Natural quantization of quantum beat (realisation change) by conservation of complexity [1-6]: 

( ) 0Ψ Ψ Ψ∆ = ∆ + ∆A A A =  ,   0 iΨ Ψ
Ψ Ψ
∆ ∆

∆ = −  = −  =A A                            (25) 

Causal, rreeaalliissttiicc  mmeeaanniinngg  ooff  tthhee  wwaavveeffuunnccttiioonn Ψ as quasi-free protofield state 
during cchhaaoottiicc transitions between dynamically squeezed, “corpuscular” states 

Inserting (25) into universal definitions of energy (19) and momentum (20) 
one obtains causally derived version of Dirac quantization: 

const
1

ixE
t t

Ψ
Ψ

 = 
∆ ∂

= − =   
∆ ∂

=
A , const

1
itp

x x
Ψ

Ψ
 = 

∆ ∂
= = −   

∆ ∂
=

A , 
2

2 2
2

1
p

x
Ψ

Ψ
∂

= −   
∂

= , 
2

2 2
2

1
E

t
Ψ

Ψ
∂

= −   
∂

=   (26) 

Causal quantization relations are inserted into eq. (18) using eq. (23), 

2 2
2

0 2
1 pE m c

c m
= − +

v     or   2
0mE m c p2= +                                      (18') 

which gives rreellaattiivviissttiicc  wwaavvee  eeqquuaattiioonnss (Klein-Gordon, Dirac): 
2

2 2 2
02

i 0m m c
t x

Ψ Ψ Ψ∂ ∂
 +  − =

∂ ∂
= = ,  

2 2
2 2

02 2
0c

t x
Ψ Ψ ω Ψ∂ ∂

−  + =
∂ ∂

,  2
0 0 2πm c 0ω ν≡ ==         (27) 

Causally derived SScchhrrööddiinnggeerr  eeqquuaattiioonn (using eq. (26)): 

(
2

0

,
2
p )E V x t
m

= +    ⇒⇒   ( ) (
22

2
0

i
2

V x t x t
t m x

Ψ Ψ Ψ∂ ∂
 = −  +

∂ ∂
== ), ,                         (28) 

⇓⇓  
Complex-dynamic origin of “energy level discreteness” 

  DDYYNNAAMMIICCAALLLLYY  EEXXPPLLAAIINNEEDD  ((EEMMEERRGGIINNGG))  PPRROOPPEERRTTIIEESS  OOFF  TTHHEE  UUNNIIVVEERRSSEE  SSTTRRUUCCTTUURREE  [[11--1100]]  

 Dynamic, physically real origin of  mmaatteerriiaall,,  qquuaannttiizzeedd  ssppaaccee and iirrrreevveerrssiibbllyy  fflloowwiinngg  ttiimmee 
  origin and number (3) of space dimensions, universality (synchronisation) of time flow 

 Physically real, “minimal”, universal oorriiggiinn  ooff  ppaarrttiicclleess//ffiieellddss and all their intrinsic properties
  Unified causal (dynamic) explanation of relativistic and quantum properties, mass, charge, spin 

 Combination of global universality and local independence (time, space, wavefunction, etc.) 
  Origin of universal constants (below), interactions, time flow, individual particle properties 

 Causal origin and number (4) of iinnttrriinnssiiccaallllyy  uunniiffiieedd particle interactions 

 Dynamic origin of ccllaassssiiccaalliittyy (in a closed system) and other higher-complexity cases 
    Causal quantum measurement, wave reduction, true quantum chaos, many-body problems, etc. 
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UUNNIIVVEERRSSAALLIITTYY  AANNDD  MMEEAANNIINNGG  OOFF  PPLLAANNCCKK''SS  AANNDD  FFIINNEE  SSTTRRUUCCTTUURREE  CCOONNSSTTAANNTTSS 

2e
c

α ==       ⇒⇒      
2 2

2
0

C C

2π eem c N e
α λ ℜ=  =

λ
                                         (29)  

C 2
0

h
m c

λ = ,  2π 861eN αℜ = ≈  is the nnuummbbeerr  ooff  eelleeccttrroonn  ((qquuaannttuumm  bbeeaatt))  rreeaalliissaattiioonnss 

C 2
0

e
eh N r

m c
λ ℜ= = ,  where 

2

2
0

e
er

m c
=  is the “classical electron radius”                  (30) 

⇓⇓
e

  
Size of the dynamically squeezed electron state (“virtual soliton”) e e2π πD r d=�           (31) 

Universal meaning of Planck's constant  and fine structure constant h α : 
2

C e
e eh p N

c
λ ℜ= =  ,   0 0ep m c E= = c                                           (32a) 

C e
eN rλ ℜ= , 2πeN αℜ =  is the wwiiddtthh of EP well for a field-particle (e.g. electron)      (32b) 

0ep m c= , 2e c α= =  is the ddeepptthh of EP well for a field-particle (e.g. electron)        (32c) 
2

C e
e eh p N

c
λ ℜ= =  is the uunniivveerrssaall “volume” of EP well for aannyy field-particle          (32d) 

Additional confirmation: largest nuclear mass ≈ largest particle mass (≈ 100 GeV) 

DDYYNNAAMMIICC  OORRIIGGIINN  OOFF  TTHHEE  GGRRAAVVIITTAATTIIOONNAALL  CCOONNSSTTAANNTT  AANNDD  MMOODDIIFFIIEEDD  PPLLAANNCCKKIIAANN  UUNNIITTSS 

Usual gravitational constant γ : iinnddiirreecctt, long-range attraction tthhrroouugghh gravitational medium 

“Unified gravity” constant 0γ  in rreeaall Planckian units: ddiirreecctt, local protofield attraction: 
1
2 17 16

3
0

P exp10 10 cmL l
c

γ − −⎛ ⎞= ≈ − ≈⎜ ⎟
⎝ ⎠
=                                           (33a) 

1
20 27 26

5P 10 10 sT
c

γ − −⎛ ⎞= ≈ − ≈⎜ ⎟
⎝ ⎠
=

expt                                            (33b) 

( )
1
2

22 21 2 3

0
P exp10 10   10 10   GeVcM g

γ
− −⎛ ⎞= ≈ − − ≈⎜ ⎟

⎝ ⎠

= m                             (33c) 

( )exp 33 34
0

P

2

10 10l
l

γ γ γ⎛ ⎞= ≈ −⎜ ⎟
⎝ ⎠

33
P exp10 cml l−≈ �,   is the ordinary Planckian length      (34) 

Important consequences and related results [1-5]: 

causal mass spectrum (no redundant, mathematically “guessed” particle species); 
no “hierarchy problem” or postulated “hidden dimensions” (around aabbssttrraacctt “manifolds”); 

ddyynnaammiicc origin and iinnttrriinnssiicc unification of “fundamental interactions”; 
consistent, rreeaalliittyy--bbaasseedd explanation of the relative weakness of gravity; 
causal theory of “bbllaacckk  hhoollee“ and other (dense) “qquuaannttuumm  ccoonnddeennssaatteess”; 

no “inflation”; no usual “quantum gravity”; etc. 
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  SSEELLFF--TTUUNNIINNGG  UUNNIIVVEERRSSEE  EEMMEERRGGEENNCCEE  IINN  TTHHEE  UUNNRREEDDUUCCEEDD  IINNTTEERRAACCTTIIOONN  PPRROOCCEESSSS 

DDyynnaammiiccaallllyy  eemmeerrggiinngg universe always has ddyynnaammiiccaallllyy  ccoonnssiisstteenntt, adaptable structure [1,2]: 

ddyynnaammiicc origin of “universal” constants and intrinsic field-particle properties (above) 

c

 no “miraculous”, “anthropic” coincidence in matter structure at any level 

Viable universe with aaddaappttaabbllee structure emerges for ggeenneerriicc protofield interaction parameters: 

2
proto univV M=    ⇒⇒ V →      univ part part int atom atom chem

part atom

...M N m N mV→ + → +∑ ∑             (35) 

VVaarriiaabbllee universe mass  is further split into pprroobbaabbiilliissttiicc,,  aaddaappttaabbllee  ffrraaccttaall hierarchy (14) univM
Non-generic, now consistently understood cases of “black holes” and “primordial chaos” [1] 

CCoommpplleexx--ddyynnaammiicc universe structure emergence iiss a sseellff--ttuunniinngg  pprroocceessss as such: 
uunniivveerrssaall  ddyynnaammiicc  aaddaappttaabbiilliittyy of unreduced (mmuullttiivvaalluueedd) interaction dynamics 

 pprroobbaabbiilliissttiicc  ddyynnaammiicc  ffrraaccttaalliittyy  ssyymmmmeettrryy  ((ddeevveellooppmmeenntt))  ooff  ccoommpplleexxiittyy 

Usual, dynamically single-valued (unitary) cosmology “models” are iinnttrriinnssiiccaallllyy “anthropic”: 
the ultimate, uunniiffiieedd origin of old and new difficulties of aannyy unitary, “postulated” cosmology 

PPOOSSIITTIIVVEE  TTOOTTAALL  EENNEERRGGYY//MMAASSSS  OOFF  TTHHEE  UUNNIIVVEERRSSEE  AANNDD  RREEAALL  TTIIMMEE  AARRRROOWW 

UUnniivveerrssaall  ssyymmmmeettrryy  ooff  ccoommpplleexxiittyy [1-6]: total dynamic complexity, , is ccoonnsseerrvveedd C I S= +
by ttrraannssffoorrmmaattiioonn of decreasing ddyynnaammiicc  iinnffoorrmmaattiioonn I  into increasing ddyynnaammiicc  eennttrrooppyy  S

Dynamic information I  is universally measured by ccoommpplleexxiittyy--aaccttiioonn A : 0I S∆ = ∆ = −∆ <A  

Total time derivative of action, or (generalised) LLaaggrraannggiiaann, is negative 
(eventually because of ddyynnaammiiccaallllyy  rraannddoomm realisation change): 

0L p H
t

∆
= = − <

∆
v

A ,  with Hamiltonian constxH E
t  = 

∆
= = −

∆
A                    (36a) 

 Rigorously derived aarrrrooww  ((ffllooww))  ooff  ttiimmee oriented to ggrroowwiinngg  ccoommpplleexxiittyy--eennttrrooppyy [2,6]: 

     ⇒0L < ⇒   ( ), , , 0E H x p t p> ≥v  ,   0t
L

∆
∆ = >

A                                 (36b) 

Time can go ( 0t∆ > ) only in a universe with ppoossiittiivvee  ((ccoonnsseerrvveedd))  ttoottaall  eenneerrggyy 
i.e. aannyy really existing universe ( 0t∆ > ) has strictly positive total energy balance 

Conventional cosmology (“Hamiltonian constraint”, Wheeler-deWitt equation, etc.) 
strongly prefers zzeerroo  ttoottaall  eenneerrggyy balance (universe “tunneling from nothing”) 

accompanied by arbitrarily postulated, mechanistic time flow 
 origin of dark matter, time and entropy problems of usual cosmology: 

  the true origin of mass/energy is iinneevviittaabbllyy  lloosstt in the single-valued theory projection 

 real time ccaannnnoott exist (flow) in a unitary universe model with zero energy/mass balance 

 aannyy real (multivalued) structure emergence corresponds to eennttrrooppyy  ggrroowwtthh, not decrease
 solution to all entropy/information problems by the uunniiffiieedd  ssyymmmmeettrryy  ooff  ccoommpplleexxiittyy 
as the uunniiqquuee  OOrrddeerr  ooff  tthhee  WWoorrlldd giving aallll particular laws and rreeaall structures [1-6] 
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DDAARRKK  MMAASSSS::  DDYYNNAAMMIICCAALLLLYY  SSIINNGGLLEE--VVAALLUUEEDD  ((RREEGGUULLAARR))  MMOODDEELL  DDEEFFIICCIIEENNCCYY [2]  

Usual virial theorem for the time-averaged kinetic T  and potential U  system energy: 

2T U= −                                                                   (37) 

whereas in reality this rreegguullaarr kinetic energy regT T=  is a smaller part of its total, cchhaaoottiicc content: 

real regT N Tℜ=                                                                (38) 

where  is the effective (average) realisation number (Nℜ 1Nℜ =  for usual, unitary models) 

The oobbsseerrvveedd potential energy (visible mass), obsU , correlates with the rreeaall kinetic energy 

real obs2T U= −                                                               (39) 

But observations are interpreted within the regular, deficient version of dynamics, eq. (37): 

reg obs2T U= −                                                              (40) 

and therefore one obtains a ddiissccrreeppaannccyy, δ , given by division of eq. (39) by eq. (40): 

real

reg

T N
T

δ ℜ= =                                                              (41) 

which is explained in terms of invisible, “dark” mass, dark real regM M M= − , contributing to obsU : 

real real

reg reg

M T N
M T

δ ℜ= = =  ,  dark

reg
1M N

M
δ ℜ 1= − = −                                  (42) 

The observed discrepancy, or “dark mass”, is a mmeeaassuurree  ooff  ((aavveerraaggee))  ccoommpplleexxiittyy//cchhaaoottiicciittyy : C

dark

reg
1 MC N

M
δℜ 1= − = = −                                                    (43) 

Since 2T ∝ Mv , in reality there is aaddddiittiioonnaall  mmoottiioonn (velocity), rather than mass, in the system: 

“dark motion” effect:   ( ) ( )2
real regNℜ=v 2v                                      (44) 

Distance-dependent case:  is proportional not to ( )rv ( ) ( )reg darkM r M r+ , but to ( )N rℜ : 

( )
( ) ( )obsN r M rr

r
γ ℜ=v    or   ( )

( )
( )

2

obs

r rN r
M rγℜ =
v                               (45) 

where ( ) ( )obs realM r M r=  is the ordinary, “visible” mass within radius  r

One can ddeerriivvee the ffeeaattuurreess  ooff  cchhaaoottiicc  ddyynnaammiiccss, ( )N rℜ , from the observed  and ( )rv ( )obsM r  
Chaoticity ( )N rℜ  will typically have a wide, irregular peak in galactic halo or cluster centre 

aass  sshhoouulldd  bbee  eexxppeecctteedd  

Essential correlations: 

 Chaoticity provides uunniiqquuee explanation of the hhuuggee  ddiivveerrssiittyy of “dark mass” effects 
There is a general correlation between expected object chaoticity and its dark mass content/location 
Usual, dynamically single-valued, false chaos ( 1, 0N Cℜ =   = ) cannot explain dark mass effects 

 A highly variable pprrooppeerrttyy is rather due to a ddyynnaammiicc  ffeeaattuurree than escaping, fixed eennttiittyy 
Structural chaos correlates with dynamical chaos and can contribute to the dark mass effects 

 Chaoticity is due to eeffffeeccttiivvee interaction change, which explains MOND-like features 

 UUnniiffiieedd solution of problems of mass origin, universe energy/entropy/time, and dark mass
Corresponding unified reason for the absence of the same problems solution in usual theory 
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DDAARRKK  EENNEERRGGYY  AANNDD  BBIIGG  BBAANNGG  CCOONNTTRRAADDIICCTTIIOONNSS::  DDEEFFIICCIIEENNTT  UUNNIITTAARRIITTYY [2]  

FFuunnddaammeennttaallllyy  ddeeffiicciieenntt  llooggiicc  ((vviicciioouuss  cciirrccllee))  ooff  uussuuaall  rreegguullaarr,,  cclloocckk--wwoorrkk  ccoossmmoollooggyy::  

postulated nothingness of universe content (“tunneling from nothing”, “inflation”, etc.) →→ 
→→ unstable static universe →→ mechanical expansion (forced interpretation of the red shift) →→      (46) 

                              →→ uneven expansion = problems with mass/energy content →→ return to the starting mistake ↑↑ 
 

The whole dynamically single-valued, zero-complexity model is fundamentally unstable, 
irrespective of the details →→ the inherent problem of “fine-tuned”, “anthropic” structure 

of the clock-work, unitary universe 
⇓⇓  

Mechanistic universe construction falls inevitably as a house of cards 
(= “dark matter” + “old” problems) 

↑↑↓↓  

Alternative of unreduced, complex-dynamic (multivalued) interaction process: 
It’s a distributed “big bang” of fractal structure creation, extended implosion, 

rather than mechanistic explosion and artificial “inflation” of nothingness
creative, structure-forming instability →→ dynamic, autonomous “fine-tuning” 

⇓⇓  
Unified solution to all particular problems of the unitary “model” 

TThhee  ““ddaarrkk  eenneerrggyy””  pprroobblleemm  ddooeess  nnoott  eevveenn  aappppeeaarr  iinn  tthhee  ccoommpplleexx--ddyynnaammiicc  ccoossmmoollooggyy::  

    positive mass/energy of the universe appears dynamically from the unreduced protofield interaction →→ 
        →→ creative instability of the initially extended, but structureless universe →→ no mechanical expansion, 

red shift explanation by physically real photon interaction with the gravitational protofield→→        (47) 
                      →→ nonlinear red shift dependence on distance is natural for a generic unreduced interaction →→ 
                                                          →→ no need for any “dark” quantities, no model-destructive instability 

AAddddiittiioonnaall  ffeeaattuurreess:: nnoo  aanngguullaarr  bblluurr  iinn  ssoolliittoonn--lliikkee  pphhoottoonn  iinntteerraaccttiioonn  wwiitthh  tthhee  ggrraavviittaattiioonnaall  mmeeddiiuumm;;  
rreedd  sshhiifftt  ddaattaa  ssccaatttteerr  ggrroowwiinngg  wwiitthh  ddiissttaannccee;;  CCMMBBRR  iiss  aa  ggeenneerraall,,  qquuaassii--eeqquuiilliibbrriiuumm  ee//mm  pprroottooffiieelldd  

eexxcciittaattiioonn  ((pphhoottoonnss))  dduuee  ttoo  aallll  ppaarrttiiccllee  qquuaannttuumm  bbeeaatt  pprroocceesssseess  aanndd  tthheeiirr  cchhaannggeess  ((ccff..  [[1111]]))::  
iittss  ““ccoossmmoollooggiiccaall””  oorriiggiinn  iiss  bbuutt  aa  ssppeecciiaall  aassssuummppttiioonn  ooff  tthhee  iinnccoorrrreecctt  mmeecchhaanniissttiicc  aapppprrooaacchh  ((4466)) 

OOTTHHEERR  EEVVIIDDEENNCCEE  IINN  FFAAVVOOUURR  OOFF  CCOOMMPPLLEEXX--DDYYNNAAMMIICCAALL,,  CCRREEAATTIIVVEE  UUNNIIVVEERRSSEE  

  Interaction complexity development and conservation provides uunniiqquuee  ccoommbbiinnaattiioonn 
of internal change aanndd global stability (no mechanistic universe expansion or shrinking) 
Explicit structure emergence [2,7] vs contradictions of standard expansion (Solar system, etc.) 

  All problems of universe age and (long-distance) “peculiarities” find new and unified
solution in complex-dynamic cosmology (causally explained structure and evolution) 

  Natural and unified solution of “old” cosmological problems and all other “mysteries” 
(fractality, flatness, time, entropy, quantum origin, “beginning mysteries“, quantum puzzles, etc.) 

  Unification with ccaauussaallllyy  ccoommpplleettee versions of quantum mechanics, relativity, gravity, 
field/particle theory, all higher complexity levels →→ the wwhhoollee world structure emergence 
All the involved properties are first explicitly derived/explained (contrary to other theories): 
space, time, mass/energy, charge, spin, quantum/classical, intrinsically unified interactions, etc. 

   UUnniivveerrssaall  SSyymmmmeettrryy  ooff  CCoommpplleexxiittyy as the unique, uunnbbrrookkeenn (exact) OOrrddeerr  ooff  tthhee  WWoorrlldd 
DDyynnaammiiccaallllyy  mmuullttiivvaalluueedd  ffrraaccttaall as the unified diversity of resulting structure at all scales
Explicitly obtained (emergent) and intrinsically unified diversity of real universe structure and laws 
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